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Alsor data base integrity, dp taxes, Bell's end run, IBM vs. AT&,
cross-compilers, message systems, data for rent, and the IBM 3033...



KENNEDY "

' SERIES 5300 DISK DRIVES

A whole lot more for a whole lot less

Series 5300 drives are fixed media, high Other Series 5300 features include: NRZ-MFM
performance units utilizing advanced Winchester data encode/decode circuits; daisy chaining of
disk technology. ‘ up to 4 drives; address mark detection; built-in

—.._Available.in.one, two, or.three platter.versions, ______power.supply; small, easily replaced circuitcards . —

the unformatted data capacity can be as high as and a standard interface.
70M bytes—all in 77 of rack space. . Finally, Model 5300 has more of those

Track density of 300 Tpiis made possible by . characteristics that have made the name Kennedy
prewritten servo tracks utilizing one disk surface, synonymous with quality — sophistication of
thus assuring accurate head alignment under all concept and simplicity of design for greater :
circumstances. High data density results from.use reliability, improved performance and a lower
of advanced media and write compensated ~ price. We think — we know — it’s what you’ve been
MFM recording. . waiting for in low-cost, mass data storage.

- Seek time is 80 msec, maximum rotational .
speed, 3000 rpm, and data rate — 1.0 MB/sec.
. The tightly sealed disk compartment allows KENNEDY CO.
Series 5300 drives to be used in environments 540 W. WOODBURY RD., ALTADENA, GALIF. 91001
unsuitable for conventional drives. i (213) 798-0953

 SEE MODEL 5300 AT NCC—BOOTH 1785




e GG delivers . .
there’s somoething for everyyzoay,

Whether you're in the market for the hottest approach in distributed processing,
or just want to trade in your old-style data entry devices for speedier gear,

CMC has a system that will save you dollars—and streamline your DP
operations at the same time.

The Workhorse. Throughput advantages that beat price-comparable systems
by miles. Ideal for small and medium data entry needs. With sophisticated
communications to reach your local and long-distance locations. The CMC
3/5 KeyProcessing® System will surprise you...while it tirelessly ups efficiency
and speeds your data to where it's needed.

The Supersystem. To be honest, we didn't name it that. A leading computer
magazine did —on its cover. Totally modular, it brings powerful distributed data
entry to medium- and large-scale operations. Up to 64 local and remote
keystations...or just a few. With concurrent operations, multi-volume disk
storage, report writing languages, and a file retrieval bonus that tops off the
package. It's our CMC 1800 KeyProcessing® System. But when you order it
just ask for The Supersystem.

The DREAM Machine. When your dream is a distributed processing system
that does it all concurrently — Data Retrieval, Entry And Management. Every-
thing you need to put processing power at the source —where information
originates. Order the XL40 Distributed KeyProcessing® System. You'll get a
microprocessor-based system for growth and flexibility. Plus expandable disk
storage. A multi-task operating system. And COBOL Shared Access Method
(COSAM) information retrieval. A dream that's yours for the asking.

We were the trail blazers in shared-processor data entry —the company that
set the standards for the industry. Now CMC is a division of Pertec Computer
Corporation, with over $100 million in revenues and solid financial resources.
And we're still setting the standards wherever we go.

Start the truck rolling —when CMC delivers, there will be something for yob.
Send your coupon today. Or call CMC at (213) 822-9914. TWX (910) 343-6451.
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a division of Pertec Computer Corporation
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ATANCED wvarey,

ITEL'S

ADVANCED SYSTEM.
THE SENSIBLE ALTERNATIVE.

As a matter of fact, it's the
only sensible alternative 1o the
BM-370. Because Itel's Ad-
vanced Systerm not only gives
you everything its IBM counter-
part does (n some cases,
even more), but gives it to
you at enornmous savings.

Dramatic advances in the
semiconductor industry have
alowed us to buld a more
reliable, more powerful CPU
using about half the com-

“ponents IBM uses. Which means
our Advanced System runs

approximartely @ degrees
cooler, doubling the reliability
of its integrated circuits.

And the Advanced System
comes complete (including a
180 cps printer, not shown).
No optional “special features’
that often cost you amaost as
much as the system itself.

To prevent obsolescence
(ond protect your investment),
all of our six Advanced Sysfem
models can be either up-
graded or downgraded-as
the situation demands.

We put our best efforts info
providing sensible alternafives.
Not only in fotal computer
copability. But in systems and

CIRCLE 55 ON READER CARD

soffware. In computer pe-
ripherals. In field engineering.
In financial packaging.
When it comes to experience
and reputation, it's either us
or IBM. But when it comes to
price/performance, there's
only our Advanced System.
ftel. The only sensible
alternative.

ITEL,

' Data Products Group

One Embarcadero Center
San Francisco, California 94111
Telephone. (415) 983-0000
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base management system has
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tegrity control and processing e f‘f\{’{’
speed. Lol Y
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government to industry, the re-
sults are the same: it works.
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Edith D. Myers. Software is cards. And cards are tangible. So
software and dp services are both taxable?

AN INTERVIEW WITH
PROF. DR. EDSGER W. DIJKSTRA

Michael W. Cashman. One of our best consciences offers some
insights and observations on the state of programming science.

DATA FOR RENT

Laton McCartney. Medical data, the stock market, or special
forecasts for the ‘‘war room.”

A CONFERENCE FOR USERS

Tom McCusker and Michael W. Cashman. The National Com-
puter Conference in Dallas aims at the user's management
interests. Also, a preview of new products by some of the record
300 exhibitors.

THE DBA 204 DALLAS: WELCOME TO THE BUFFALO HIDE
ngarq :( Yasaki. The data base CAPITOL
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81 BELL'S END RUN 208 THE ADVANCED MANAGER
é‘i’;gn'\gh:ﬁro- Ea?“‘yr\;gp,ts to be in the dp business, and-no one's ga(:(l:t%%% k\gatt. Some things have been left out of management
91 IBM VERSUS BELL IN TELECOMMUNICATIONS 215 OVERTIME PAY FOR DP EMPLOYEES?
Howard Anderson. The two superpowers finally square off; and Sandra L. Green and Robert J. Greene. It's not up to the manager
we are the prize. to decide.
105 THE FUTURE OF COMPUTER COMMUNICATIONS 221 SUPERCOMPUTER DEVELOPMENT—
Vinton G. Cerf and_Alex Curran. We'll see growth in POS, EFTS, THE PLEASURE AND THE PAIN
and electronic mail. But other imaginative services have suf- Neil R. Lincoln. By learning from past mistakes maybe we can
fered severe casualties. avoid some of t_he pain. But don’t make book on it.
131 THE ULTIMATE PERSONAL COMPUTER 235 THE IBM SYSTEM/370 MODEL 3033
Lawrence R. Zeitlin. Imagine a nation of people talking to them- Angeline Pantages and Michael Cashman. Is it the tip of an ice-
selves. berg, or only a 2319-style repackaging?
142 A TIME FOR CROSS-COMPILERS 294 THE FORUM
Marcus L. Byruck. 10,000 lines of code per man-year? John Beamish. A wish list for COBOL.
NEWS IN PERSPECTIVE
240 PRIVACY/SECURITY 254 COMMUNICATIONS
Security is the only means to privacy. Interface: next a West Coast show. X
242 TECHNOLOGY Plan to end flat-rate prlvate} line tariffs causes sharp discord.
How bubbles bounce. 257 MEMORIES
243 SERVICES Morale boost for EM&M.
XCS: the year of the rabbit. 258 SMALL BUSINESS COMPUTERS
245 COMPANIES IBM: small systems blossom in the spring.
Long way back to the winner’s circle. 260 GOVERNMENT
Harris: growth by acquisition. Smithsonian’s information exchange provides a field day for
251 2/|/|\SS STORAGE ttom | critics.
till looking for the bottom line.
264 BENCHMARKS
253 PRICING The first quarter; Acquisitions; CalComp changes; Supercom-
Floppies continue their price dive. puters; CDC’s Cyber 176; Computer for trucking; Thinking small.
DEPARTMENTS
8 LOOKING BACK 63 EDITOR'S READOUT
Programming practiced as a folk art is keeping the cost of soft-
15 LOOK AHEAD ware on the rise.
268 HARDWARE
21 LETTERS Bubble memory in a portable terminal; computers; bar code
Lines of code controversy; reader-author exchanges on several reading and printing.
recent articles. 276 SOFTWARE & SERVICES
29 PEOPLE Outreach service for hiring the handicapped; Series/1 program-
Charles R. Cole: teaching selling skills; Andrew Bobeck: bubble ming aids; and a paper products service.
memO(ies; Ray Sanders: entrepreneurial attitude; Lenn lIsrael- 282 MARKETPLACE
NSt 289 ADVERTISERS' INDEX
41 CALENDAR
About the Cover

47 SOURCE DATA

Movie review: “The Demon Seed'; a review of “Inside Informa-
tion: Computers in Fiction’’; new literature.
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Celebrating the NCC, the greatest show on earth, is to celebrate
a bit of Texas, too. Boots tell it all in our paper sculpture by
Richard Ikkanda: Joan Lesser/Etcetera.
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to sell some.

, Slnoe 1965 weve been maklng ngh Isolatlon
Transformers to a set of rlgtd specifications for one

. customer: Elgar If you've ever bought an’ Elgar line
conditioner, you've bought an Elgar ngh Isotatlon

, ‘Transformer (HIT). '

~ Butnow, you don't have to buy a whole Ltne
Condrtroner just to ehmrnate the noise and splkes from

- your AC power line. You can order one of our new line ot ',

~ HITs. They come in ratings from 1 KVA single phaseto
~ 60 KVA three phase with effective interwinding .
. oapaortanoe as low as .0005pF, providing up to 146dB
-~ attenuation of common mode noise.

AILHIT models can be wired for 120VAG or 240VAC

_inputor output (240 or 480VAC on the larger models)

foruseasa combnnatnon stepdown transformer and

~ noise isolation device. They are rated for either 50 or

60Hz operation and are desngned to UL specifications
If you'd like to know more about our High Isola’uon

'V'Transformers oontaot us. Welve been Ising them ‘
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.4 Compitel Systems, Ltd,"» CYBERNET»Services (CDC) » Information Systems De

MRl and SYSTEM 2000.

Your resourceful approach to

-’ Data is a resource—a resource which
Da‘ﬁ:a aS@ Manag@men = can provide a wealth of information for
management as well as technical personnel-—a resource which can aid and increase produc-
tivity throughout a company. MRI Systems Corporation is in the business of providing tools
for tapping this resource through the facilities of effective data base management.

Since 1969, MRI has continued to refine a system which satisfies user requirements, in-
creases “resourcefulness’” of data, and prevents user operating costs from rising.

The result of this refinement is SYSTEM 2000%a generalized data base management sys-
tem, a practical and proven capability used by hundreds of
organizations which have recognized the need to get e,
more out of their data. SN

MRI Systems Corporation has the specialists to help ! )
you bridge the gap from basic resources to highly re- I \
fined management information. The technology is g v '
data base management and the company dedicated :
to serving your current and future DBMS needs is \
MRI. Together they make your data a more man- i
ageable and available resource. AN

Call your nearest MRI representative or'write o
David Jackson at MRI corporate headquarters. -
Ask about SYSTEM 2000®and data base man-
agement. Ask about MRI's consulting ser- . \
vices, educational programs, and customer A Lt
support. "

Take advantage of your resources . . .
and ours.

- .,-,r;;.%;.n_.

i
g \_,/ L
SYSTEMS LN
CORPORATION SR L

THE DATA BASE MANAGEMENT COMPANY ©
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| Iﬁ 'Im m ™
Jacquards

Jacquard’s total systems Other systems offer re-entrant
manufacturing ability has code as applications software.
allowed us to create made-for-  But you'll pay for redesigning
each-other software/hardware it when you upgrade, because
that we call Multi-Tracking. they don't have our total

This combination of our system power.

powerful systems software and
! e :
Videocomputer ™18 deSIgned Hardware is only part of the story.

SO you can easily upgrade a li- Judging a small business system by
}.7 dol y. pg pp its hardware alone is much like cOM- F255%
cations and plug In new stations, paring the fox to the hound. Both Y
without adding costly memory. are cousins and have the identical
. . inventory of parts. But the fox has
And unlike other stand-alone gained a superior reputation fot

: keeping ahead of the pack. How? EERes
systems that are s1zgd down o ming is superior LR
versions of large business com- SO it yofu‘lre \}oining }t(;e hunt, &&, nlnds

3 e careful! You could get ST
puters, our cost/power ratio and badly bitlen. R

flexibility makes us the first
true small business system.

Without Multi-Tracking a Small
Business System Only Has a One
Track Mind. The Videocomputer
can be used for multiple applica-
tions and multiple tasks within
those applications, simulta-
neously. And our unique
systems software automati-
cally generates re-entrant
code, so that any number of
users can access any program
in memory.

Re-entrant Code Keeps You Ahead of the Pack.
Built into our systems software is a feature which
automatically generates re-entrant code for any
application package in memory.

D FlTFlMFlTIDN



DISTRIBUTOR
INFORMATION

AND DEMOS
AT NCC
BOOTH #1195
AND IWPA

A typical small business system showing Jacquard’s Multi-Tracking capabilities. Because
the Jacquard system can keep track of its terminals, you have total flexibility in a mulitiple
user/application configuration. Here you see six terminals sharing three applications con-
currently, without additional copies of any program being added to memory.

CONFERENCE
BOOTHS
#611-613

T T L fIE

WORD PROCESSING

Our time sharing and time
slicing capabilities simulate full
power/direct access to the com-
puter. So each operator receives
instantaneous answers, and
throughput is enhanced.

That’s how Jacquard’s Multi-
Tracking keeps you ahead of
the one-track pack. Simply and
economically.

The Bigger You Get The Better
We Look. In a multi-station sit-
uation the average cost per work
station drops for either word or
data processing configurations.
#A: Floppy disk systems with one printer
and word processing software.

#B: 12 MB disk systems with 2 printers and
word processing software.

#C: 24 MB disk systems, 2 high quality
printers, one fast printer (rough drafts) and”
word processing software.

NUMBER OF J105 WORK STATIONS
2345 6789101 1213141516$17

\
T
\

1
[

$16
$15
$14
$13 3
(]

#A i#B #C

=

\ $12 =

$11 T

e}

$10 5

>

$9 &
$8
$7
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VIDEOCOMPUTER

1639 11th Street Santa Monica, Ca. 90404

Phone (213) 393-9784 'TWX (910) 343-6967 I s |
7

LEDGER PAYROLL

Our Business Software
Package Complements the
System’s Unique Design. Our
integrated set of accounting
programs include General
Ledger, Accounts Receivable,
Accounts Payable and Payroll.
They are designed so that a
multiple terminal installation
can use information from
different companies, different
accounting periods and differ-
rent applications concurrently.

The system’s editing capabili-
ties assure you of maximum
data accuracy. The program’s
financial reports can be varied
to content and format without
the operator needing special
technical abilities. And because
the programs are interactive
and conversational with step-
by-step operating instructions,
they are easy to use.

Word Processing. For the price
of eight simple automatic type-
writers, you can have our
system with eight terminals.
The word processing system
allows users to draft, store,
recall, modify, append, edit,
format and print any type of
business correspondence or
documents from interoffice
memos to high volume direct
mail campaigns. You also can
use it for complex tasks such
as preparing address lists
which can be sorted by up to
20 different criteria.
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DATA ENTRY

Outfoxing Costs. The Video-
computer is priced low enough
to be used as an intelligent ter-
minal. Yet it’s powerful enough
to be used in demanding dis-

tributed processing situations.

Another nice feature is that the
system is a totally self-contained
unit. You don’t need additional
office furniture.

SPECIFICATION CHART

J100 Processor:

16 bit word, up to 128 K bytes, DMA,
Power Fail Auto Restart, Real Time
Clock, 1920 ch CRT and Keyboard,
built-in Floppy Disks.

Peripherals:

Up to 30 satellite CRTs, 6-12 Megabyte
Cartridge Disks and 80 Megabyte

Drives, 800 and 1600 BPI Tape Drives,
Multiple Printers: 30 cps to 900 Ipm,
Async/Bisync communications

All software supported, available now.

End Your Hunt. If you've
been searching for a system to
handle small business func-
tions, word processing, distrib-
uted processing or data entry,
write Jacquard for information
or a demonstration. You're on
the right track.

V" The
system your
business
won't
outgrow.



Looking Back in
DATAMATION.

On our 20th anniversary

May-June 1958
Companies: Philco Corp. and Leeds &
Northrop Co. launched a shared cost
program to develop a digital computer
which L & N would incorporate in
industrial control systems and Philco
would offer on the open market.

Military Use: The first computer
ever to operate in a U.S. naval ship-
yard was installed at Mare Island Na-
val Shipyard, Vallejo, Calif., to assist
yard officials in nearly every phase of
their complex, $80,000,000 per year
operation.

Transistors: What was reported to
be the smallest commercially produced
transistor, the oc 57, came off produc-
tion runs at the Zurich factory of Swiss
Philips AG. It was the first transistor to
be completely developed and produced
in Switzerland, and was the work of

--engineer Franz Winiger, Its size—5/-
32 in. in length and V% in. in diameter.

New Systems: NCR introduced its
National 304 Electronic Data Process-
ing System which it described as the
first wholly business-designed large
scale system featuring all solid state
circuitry. A minimum configuration of
the system was priced at $800,000. Its
features included: a “business com-
mand structure,” allowing program-
mers to write instructions in simplified
language; automatic checking through-
out the entire system to ensure accu-
rate transmissions; a universal convert-
er permitting all input/output functions
‘to be time-shared with the processor;
high speed input and output units; full
transistorization; plug-in card circuitry;
high speed magnetic core memory; and
printed circuitry.

Programmers: System Development
Corp., Santa Monica, Calif., was re-
ported to employ more programmers
than any other firm in the country.
The number—3800.

Conferences: The 6th Annual West-
ern Joint Computer Conference drew a

e

" 2-hit computer for only $27,4007"

From an ad from a then up-and-coming Dallas computer co., Scientific Control Corp.,

a Penn Central subsidiary.

record crowd of “close to 2,000” to Los
Angeles in April. An increased empha-
sis on peripheral equipment was noted
and deemed “a sign that the industry is
maturing.”

May 1967

Time-Sharing: General Electric re-
moved its commercial time-sharing op-
eration, said to be the most profitable
in the business ($2 million and 400
customers in 18 months) out from un-
der its Missiles and Space Div. to its
Information Systems Div., leading key
employees to migrate and one employ-
ee to comment, “GE has killed the gold-

en goose in favor of chicken soup.”
Management Information Systems:
Writing on management information
a0 systems, Robert V.
Head, then manager
of information tech-
nology at Computer
Sciences Corp. and
now a dp consultant
to the federal gov-
ernment, noted: “In
R. HEAD seeking to chart a
course of action, management men
sometimes become understandably
confused about just what their systems

A group of Western Joint Computer Conference attendees toured the Computing
Center at Northrop Div. of Northrop Aircraft for a briefing on the new IBM 704.

8

people are trying to do in the field of
information technolgy.”

IBM: 1BM.stopped selling its 360/91
but said it would fill all contract orders
and would install the first machine that
summer. Order totals were not dis-
closed but at least 18 were indicated.

‘Show Business: Computers invaded
show business with establishment by
Computer Sciences Corp., El Segundo,
Calif., of a subsidiary called Com-
puticket which planned to provide an
on-line seat reservation and ticket is-
suing system for sports and entertain-
ment events.

Integrated Circuits: General Instru-
ment Corp. began production of inte-
grated circuits ‘described as “the most
complex ever produced commercially.”
The circuits were made with a process
the company called MTO - (Metal
Thick Oxide Silicon) and were said to
allow the construction of electronic
systems using less than one-fiftieth the
number of devices needed with (then)
conventional microelectronic circuitry.

Computers and the FBI: Donald R.
Roderick, special agent and program
supervisor of the then-new National
Crime Information Center (Ncic) told
a Chicago symposium the FBI hoped to
have terminals eventually in every state
and in 25 major cities, and to have ties
with other federal law enforcement
agencies.

International: The French govern-
ment seal finally was embossed on pro-
posals for a Plan Calcul through which
state aid was to be pumped into the
computer industry over a five year pe-
riod. Some $100 million was to go to -
Compagnie Internationale d’Informa-
tique (cm) which merged the opera-
tions of three firms and was offering
small to medium scale systems. F-3
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The date: June 13 to16,1977.

The place: the National
Computer Conference.

The place to be at NCC:
Booth #1273.

The Printer Company’s booth.

When something new happens in
printers, it happens at Dataproducts.

But don’t take our word for it, come
to booth #1273 and see for yourself.

This year, we will be announcing
and exhibiting some exciting new
printers at exciting prices.

They make use of the latest
technologies to meet todays needs.

They are high-quality; high- depend—
ability; low-cost machines.

And since they're from
Dataproducts, you can be
sure that theye reliable.

We have a complete line
of commercial and military
printers, from 300 LPM to
1500 LPM.

And we're expanding

our line to meet the growing needs of
OEMs and their customers.
Our printers are performing the

SETS THE STAGE
IN PRINTERS.

world over in every type of application,

from remote terminals and small
business systems, to large general
purpose computer systems.

To better serve our world-wide
market, we have manufacturing
facilities in the U. S. and in Europe.

A commitment to R&D, a
determination to design and produce
highest-quality printers, and a
dedication to customer satisfaction,
have helped make Dataproducts The
Printer Company.

, If you want to know
whats new in printers, the
place to be is booth #1273.

THE PRINTER COMPANY

Andif you can't make it

NORTH AMERICAN SALES HQ: 6219 DE SOTO AVE., WOODLAND HILLS, CA. 91365, TEL: (213) 887-8451, TELEX: 69-8492.
EUROPEAN SALES HQ: DARMSTAEDTER LANDSTRASSE 199, FRANKFURT, W. GERMANY, TEL: 681-034, TELEX: 841-416344.

‘May, 1977
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Xerox Computer Services knows there
1s more to solving manufacturing, dis-
tribution and accounting problems than
just getting help from a computer. That’s
why, when you put the power of Xerox’s
computer system, communications net-
work, and programs at your fingertips,
you also get a Xerox Computer Services
Expert who can help put your fingers on
the right solutions.

A Xerox expert can analyze your busi-
ness objectives and needs because more
than likely, he faced situations like yours in
other businesses. He understands things
like inventory levels, profit analysis, cash
management, production scheduling,
budgets and a lot more.

He can install any or all of our on-line
integrated business applications. Like
order processing, inventory management,
financial reporting, MRP, labor efficiency,

CIRCLE 82 ON READER CARD

or job cost. And he’ll work with you be-
fore, during and after installation, so noth-
ing can come up that both of you won’t be
able to handle.

If you’re interested in getting all the ad-
vantages of Data Processing without the
capital investment or risks of buying your
own computer, contact Bob Goodwin at
(213) 390-3461, collect. Or write him at
5310 Beethoven Street, Los Angeles, Cali-
fornia 90066. He’ll arrange a free visit from
our expert as soon as possible. '

Because, once you get an expert from
Xerox, it won’t be long before you’ll be
sharing his expertise.

Xerox Computer Services

XEROX

XEROX® is a trademark of XEROX CORPORATION. _

We deliver experts.

DRTAMATION
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~ Quick,which small
- computer has

the fastest COBOL?

Wrong.

It’s the Data General com-
mercial ECLIPSE. By a wide
margin. And you can quickly verify
that fact by asking any other com-
pany to run benchmarks agamst
our ECLLIPSE COBOL. Then
watch their expression. |

ECLIPSE COBOL works
with our commercial instruction set.
Giving you the fastest execution
speed of any small computer. And

- 1t’s the only COBOL on a small
computer that meets the ANSI ’74
standard at the highest level. Which,
in plain English, means you’ll get
more throughput.

Since our ECLIPSE com-
puter can converse fluently with big
computers, conversion is both fast
and easy. The way we extend
COBOL makes us look bigger than
other small computers, too. INFOS,

our extensive data management
facility, 1s one example. It makes
manipulation of data bases easy.
And our debugger is interactive. It
uses simple commands like “Com-
pute” and “Display”. Which gets
programs up and through faster. -

When it comes down to who
has the small computers with the

fastest COBOL, our commercial
ECLIPSE systems speak for them-

selves. And since we give you a
computer that talks fast, our people
don’t have to give you a lot of

fast talk.

- Witte.

Mail to: Data General, Southboro, MA 01772
O Send me your manual, “Introduction to COBOL.” and technical data sheets.
[J Send me your brochure on the ECLIPSE computer systems with COBOL.

[J Ask your sales representative to call.

NAME

TITLE

COMPANY

ADDRESS TEL.
CITY STATE ZIp
INFOS is a trademark of Data General Corporation.

ECLIPSE is a registered trademark of Data General Corporation.
(© Data General Corporation, 1977

¢» DataGeneral

Its smart business.

Data General, Westboro, MA 01581, (617) 366-8911. Data General (Canada) Ltd., Ontario. Data General
Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361
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IF IT WORKED IN FLORIDA, WHY NOT NEW YORK?
Bob Sherin, president of Nova Computing, Miami, who single-handedly won a favorable
decision in Florida on the subjectability of software to sales tax (March, p. 15)
under the Administrative Procedures Act, believes the same methods can be applied
elsewhere, and his next target is New York. David Campbell, chairman of the New
York State Sales Tax Committee of the Assn. of Data Processing Service Organi-
zations (ADAPSO), whose company, Computer Task Group Inc., is subject to a
retroactive sales tax assessment by the state of New York (p. 155), has asked
Sherin for a written report on the applicability of the APA to the New York
situation.

Sherin feels it is "more applicable in New York than it was in Florida.”" He
feels "New York wants us to participate in an administrative action." He was
due to go to Albany in late April to meet with New York State tax people and he
was looking for a New York company he could represent under the APA, an act which
allows an individual to argue his own case at the administrative level in an
Administrative Court. Sherin continues to believe the APA is "the only way to
go" in fighting software taxes.

A MINI AT MICRO PRICES? )

Computer Automation, Irvine, Calif., says it is "lowering the ceiling on micro-
computers.”" The company next month, at the National Computer Conference in Dallas,
will introduce a "new genmeration" minicomputer family. It said the family's
highlight is the LSI 4/10, a full 16-bit minicomputer on a board priced at $645
for single units, with discounts available to volume purchasers. This, said CA
president David Methvin, is "a full 16-bit minicomputer at microcomputer prices.”

DICK WATSON HEIRS BATTLE OVER TAXES

On July 19, 1974, as Arthur K. Watson lay comatose with a fractured skull suffered
in a fall down the stairs of his New Canaan, Conn., home the previous evening, his
attorney George J. Gillespie III of Cravath, Swaine & Moore and Thomas J. Watson
Jr., former IBM chairman, purchased $5 million worth of "flower bonds," securities
issued by the Treasury Dept. which for complicated tax reasons are worth far more
after the owner is dead that when he is alive. That purchase was followed by an
additional $3 million bond acquisition made on July 22, four days before Arthur
Watson died of his injuries at 55. )

Ever since, the Treasury and Arthur Watson's heirs have been locked in a legal
struggle with the Watsons maintaining that the full $8 million face value of the
bonds should be credited to the deceased's estate taxes. Treasury, however, is
arguing that since Watson was unconscious and close to death at the time the bonds
were purchased for him, he wasn't really their owner. Rather, the purchase was a
Ploy to circumvent estate taxes--one that ultimately would cost the public several
million dollars. Now the legal fight is reportedly about to come to resolution in
the federal courts. If the case is dismissed, Treasury wins. If there's a rejudg-
ment, the Watson heirs will save millionms.

THE SCRAMBLE TO INTERFACE WITH X.25

The new rallying cry in the data communications world is X.25. Ever since it became
a standard several months ago, this higher level communications protocol for linking
computers and terminals to packet networks has drummed up support from the likes .of
IBM and ITT. Also backing the standard are a host of terminal and mini makers,
which are scrambling to come out with X.25 interface gear. Raytheon, one of the
latest companies to junp on the X.25 bandwagon, propitiously announced its X.25
wares at the Interface Data Communications show in Atlamta in March.

Hewlett-Packard as well as Prime Computer Inc. also are anxious to take the X.25
plunge, which sources predict will come sometime this year. Terminal manufacturer
Incoterm climbed on board the X.25 bandwagon too. The move was prompted by a
California bank which specified the interface standard in its contract with the
company. Packet pushers see this as evidence of a growing trend among large users
who want this type of data communications capability. (Recently, Chrysler and Xerox
opted for systems with X.25 tie-ins.) But the real impetus behind the X.25 protocol
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drive, speculates one source, comes from IBM. "IBM World Trade's announcement in
March," he maintains, "accelerated the whole process. All of a sudden that made
people stand up and take notice."

NCC CHAIRMAN NOW RUNS A COMPUTER STORE

Not only is she the first woman chairman of the National Computer Conference next
month in Dallas (p. 180), but Dr. Portia Isaacson also is the first computer store
operator to hold the title. Dr. Isaacson next June 1 will quit her post as assis-
tant professor of mathematical sciences at the Univ. of Texas at Dallas to join her
husband, David Wilson, in running Dallas' first computer store, The Micro Store,
which sells hobby computers of six manufacturers, plus peripherals, books, and
circuitry, and now is negotiating an international distribution network with South
African and French sources.

The store, which she calls a supermarket, has been selling some 30 computers a
month. It was formed a year ago next June 19 and for nearly nine months was Dallas'
only computer store. Dr. Isaacson says startups today in that field aren't easy.
"All of our revenues go back into the store, and we earn our income by consulting."
They started with $60,000 of their savings, but today, Dr. Isaacson says, it would
cost about $100,000 and banks aren't interested in lending money to stores where
the margins allowed by vendors are a low 25% to 30%. Besides, you now must offer
a lot of software development. Developing software is why Dr. Isaacson is devoting
her full time to the store, whose staff of five mostly have MS' and Ph.D's.

FRANCE EYES ELECTRONIC MATL ALTERNATIVES

The U. S. isn't the only country looking into electronic mail. France, which at
long last has decided to beef up its telephone system, is also eyeing electronic
mail alternatives. But unlike the U. S., France seems more than willing to put

its money where its mouth is. A request for proposal (RFP) calling for 1.1 million
electronic mail machines, valued at $500 million, was released by the French postal
telephone and telegraph (PTT) authority in March.

Anxious to get the system pieced together, five of the bigger French electronic
companies began scouring the U. S. last month, talking to facsimile, components,
and modem outfits, as well as other likely equipment suppliers. Working on the
first stage of this three phase, ten~year project, the technologically weak French
are looking for technology to buy or license from U. S. firms to build prototype
models. The Europeans apparently received a warm reception, which came as no sur-
prise to one industry insider who believes the project will spawn a fresh and
lucrative market in the U. S. for electronic mail terminals, as well as store and
forward switches and memory buffering gear.

AFIPS TO CONSIDER A MONTHLY MAGAZINE )

Publication of a monthly magazine, to be called Abacus, is under study at the
American Federation of Information Processing Societies (AFIPS). A mockup of the
magazine and the results of a $50,000 feasibility study on whether such a project
would be a financial success is to be presented in mid-June 'to the board of AFIPS,
a federation of 15 computer-related societies representing 120,000 persons.

The publication would be a voice for social and technical questions the huge
‘computer federation feels it should address, but wouldn't be like computer industry
trade magazines, a spokesman says. ''We're thinking more of a magazine resembling
the Scientific American," a monthly publication whose authors write on a variety of
scientific subjects.

It's understood the idea faces tough opposition from some of the AFIPS constituent
societies, such as the IEEE Computer Group, that also publish for their members.
Although the publications are for the most part tiny and money losers, the societies
guard them jealously. The Association for Computing Machinery (ACM), though, be-
lieves it's a good idea. '"We're very supportive of the project, and you can quote
me," says Dr. Herbert Grosch, president of ACM. In fact, says Grosch, if AFIPS
doesn't go along with its Abacus, ACM will revive its proposed Journal for All
Members, a general interest publication that would supplement the soc1ety s techni-
cal publlcatlons.

(Continued on page 266)



ohn Severson,
- "’ Director of
Information Services,
Winnebago Industries

Another MARK |V® success story:

"We have been able to bring up more systems
and respond more quickly to change.

“When Informatics first approached us about MARK IV, we took a look at it and the justification was right there on

the surface. My response was ‘Where have you been?’ ’
“We have a 370/145 operating under DOS/VS. Our instaliation is only about 3 years old, so we’re in a heavy //
development mode, building all our systems essentiaily from scratch. We instatlled MARK IV a year ago,
and we already find it very fruitful. We're now using it for more than 50% of our work, with the rest primarily /,3,0"‘
maintenance on existing Cobol and Assembler programs. 2
“Over the next 12 months we expect to be creating a data base system. We are using MARK [V as an /
interim step to a data base, as MARK 1V {ets us build hierarchical files with VSAM. With MARK 1V,
the transition to DL/1 is going to be very simple. | think there is a significant advantage to
being able to create our data base in a two-step fashion rather than one large step.

“Field support for MARK 1V has been excellent — the quality and spirit of Informatics people are
outstanding.

“We have definitely had an acceleration in our applications development that would
not have been possible without MARK V. There’s a lot of power there!”

WHAT IS MARK IV? MARK IV is the most versatile and widely used software
product in the world for application implementation, data management, and
information processing. Six powerful models (prices start at $12,000) are in daily
use on IBM 360/370, Univac 70/90, Siemens 4004, and Amdahl| 470 computers
at over 1,100 installations in 43 countries. Programs in MARK IV require
only about one-tenth the statements of Cobol, and users report 60 to 90%
cost and time reductions on most MARK 1V apphcatlons

Send the coupon today for detailed information.

Irir: b ~ Tl fnna Cnraof f‘rﬁl lnurﬂ ya fhn lornnoi m')nllfaf\hlrar 7/ <@
nrl ll (%3 uyu lnuuuu T~ [ E-10285 0 811 \‘\V
of motor homes in the United States. /g&\

] 7 o
. o . [ | / %\’\‘
informatics inc|g| Software Products S
® l» /(!\\060 &0 3 .
World’s Leading Independent Supplier of Software Products // A O f
CIRCLE 74 ON READER CARD /
Ve

/

»,






IMS Dictionaries.
[t takes more than a smile and a shoeshine
to outsell IBM 2to 1.

It takes a better product. The UCC-10 Data
Dictionary/Manager. It can help you get all the
benefits you expected from IMS.

This software package gives you superior
control over your data base environment. Plus,
it defines your data communications network,
produces 3270 screen formats and generates
IMS Stage | SYSGENS.

Those are just a few of the reasons why
UCC-10 has twice as many installations as the
Program Product offered by its nearest
competitor. If you need any more reasons, call
us at 1(800) 527-3250 (in Texas, call

1214-688-7313) or circle #93

Other UCC software packages include:

A Tape Management System that insures
against loss or destruction of data (UCC-1).
Circle #94

A DOS Under OS System that lets you use
DOS programs, without reprogramming, while
you convert to OS (UCC-2). Circle #95

A Disk Management System you should

investigate before you buy another disk drive
(UCC-3). Circle #96

A PDS Space Management System that
eliminates PDS compression (UCC-6).
Circle #97 .

A Restart/Recovery Management System
that starts at the proper job step, instead of at
the beginning (UCC-15). Circle #98

A General Ledger/Financial Control System
that your Accounting Department has been
dreaming of (UCC-FCS). Circle #99

Software packages like these.

Another way —

We’'re helping the computer
to do more of the work.

vccoc

USA: P. O. Box 47911 — Dallas, Texas 75247

Canada: 101 Duncan Mill Road — Don Mills, Ontario M3B 1Z3 « Europe: 1258 London Road — London, U.K. SW16 4EG

May, 1977

Member SIA % Software Industry Association
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ftheprinthand
doesn’t get you,
the price will.

I's that simple.

S

The New Centrocs 6000 Sees Line Printers.

Centronics now offers you a family of line printers so
new in design simplicity, reliability and value that nothing
else in the industry today can compare. The outstanding
features of the 6000 series only begin with the operator-
changeable print band. They also include: the widest choice
of speeds— 75,150, 300, and 600 lpm models . . . with 85%
parts commonality. And more — like fully-formed characters
and superior print quality . . . microprocessor electronics
for increased reliability, and full customizing capability . ..
all at a price that's up to 40% lower than what you’re paying
now for line printers. :

Like all Centronics printers, the 6000 series printers
are even better because they’re backed by more than 100
sales and service offices worldwide. And by the Centronics
reputation for stability— and for dependability proven by
more than 80,000 printers installed.

- The new Centronics 6000 series line printers. Simply
better. Write or call today for the new 6000 series brochure.
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 DATAMATION
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Jar - gon (jargan) n.
In “Six Future Strategies for 1BM”
(February, p. 63), Marvin Silverman
states: “Developments such as their
joint venture into Satellite Business
Systems, Inc. seem to leverage these
strategies, with ultimate success hing-
ing on government regulatory agencies
as well as computer technology.” Lev-
erage? I leverage, you leverage, he or
she leverages, we all leverage together.
It seems that DATAMATION likes to jar-

gon its readers.

NEAL PARIS
Duke University
Durham, North Carolina

Source reference
In our article, “Our Changing Indus-
try” (January), we neglected to refer-
ence Booz-Allen and Hamilton as the
source of the conceptual sketch of the
satellite communications-oriented in-
formation system of the future, I wish
to rectify this error, and aiso thank
Booz-Allen for sharing their perspec-

_tive of the future.

E. W. PULLEN
Gnostic Concepts
Menlo Park, California

Not more but better

Programmers respond to the method
selected for their evaluation. The use
of Loc can only result in code which
is complex, voluminous, redundant,
thoughtless, and verbose. We do not
need more code, we need better code.
The choice of Loc, largely because the
data is easy to collect and requires little
intelligence to apply, is an abdication
of responsibility by programming
management, whose job it is to see that
programmers are evaluated upon cri-
teria such as:

® Was it ready on schedule?

o Did it work?

e Is it straightforward (i.e. can

someone else read it?)

¢ Is it flexible? (or must it be totally

rewritten to accommodate a mi-
nor change?)

* Is it easy to use?

It is true that these are more difficult
questions than “How long is it?” but
until more people start asking them, we
will have to settle for os/360-level
quality. I, for one, think rhat is a rath-
er dismal prospect. .
D. F. STEVENS
Lawrence Berkeley Laboratory

Univ. of California
Berkeley, California

May, 1977

- Flexibly compatible system

IpL’s System/370-compatible comput-
er referred to in your February issue
(p. 142) has not yet been announced
to the public by Control Data Corp.
Thus I am not free to discuss its speci-
fications. I would, however, like to
point out one inaccuracy in your arti-
cle.

You stated that the computer “will
be cheaper, much easier to build, but
much harder to change.” One of my
primary design goals was to make the
machine very flexible and easy to
change in order to keep up with possi-
ble 1BM product enhancements and ex-
tensions to the 370 architecture. I
achieved this by using a very simple
and modular hardware design together
with a writeable control storage loaded
with a floppy disc. For example,
should 1BM in the future define some
new 370 instructions, they could be
incorporated in our machine simply by
changing floppy discs.

For years I was a design engineer in
IBM’s large systems group, and I under-
stand full well the evolutionary nature
of the System/370.

S. J. IPPOLITO

President

IPL Systems, Inc.
Bedford, Massachusetts

Counting out lines of code
In “A Working Measure of Productivi-

ty” (February), Mr. Johnson makes
valid points about the value of Loc
(lines of code) counts in software de-
velopment. However, I do not think
that Loc ties in as closely with produc-
tivity as the article implies. Two points
should be made. First, Loc is at best
only vaguely a measure of productivity.
If we view productivity as a ratio of
the value of output to the cost of input,
we see that increasing Loc rates can
actually affect both the value and the
costs in either direction, and that the
ratio is extremely complex. Dr.
Brooks’ book The Mythical Man-
Month is an important book precisely
because he deals effectively with the
complexity, even the contradictions, of
the discipline.

The second point is that dwelling on
LocC does not begin to address the prob-
lem of how productivity is to be in-
creased. In other fields of endeavor,
increased productivity has come about
by the elimination of those processes
which we are most likely to measure
with a stopwatch. Significant progress
has often followed a better understand-
ing of broad objectives, and has often
been implemented by finding ways to
handle larger or more complex com-
ponents. If this holds in software pro-
duction, progress will most likely ema-
nate from a conceptual level away
from code production, and will result
in making Loc an irrelevant parameter.

\

Broader objectives begin to clarify

when one describes the computing sys-

tems’ universe in terms of formal lan-

guages and its procedures in terms of a

structured language. I believe that the
key to productivity lies at this level.

ORVILLE GOERING

Systems Consultant

Silver Spring, Maryland

Mr. Johnson responds: Mr. Goering
raises two valid issues which deserve
clarification, First, it is agreed that the
“values’” or ‘‘qualities” of a program-
ming project are the ideal theoretical
productivity measure. However, in
practice, no known quantitative mea-
sure of value exists.

The ultimate value of a dp system
is the resulting increase in corporate
profit; but only in rare situations could
the impact be isolated from other fac-
tors. Assuming the relationship to
profits is infeasible, other metrics can
be explored. Those commonly refer-
enced are: 1) number of abends (relia-
bility), 2) time required to mix (main-
tainability), 3) user benefits, 4) sys-
tems security, and 5) program changes
required (design stability). Some com-
bination of these factors results in a
measure of value. Because value is
subjective, it is not an appropriate
base for project comparison.

Choosing to concentrate on the best
quantitative available data (LOC) the
article intentionally avoids the difficult
task of defining value or quality.

The second point addressed, ignor-
ing techniques to improve productiv-
ity, is also a valid observation. Increas-
ing productivity is a combination of
many factors such as organization,
motivation, training, structured tech-
nology, etc. Granted, the issue is im-
portant, but it is outside the scope of
the article. In summary, “A Working
Measure of Productivity” had two
main purposes: 1) to clarify the mean-
ing of lines of code LOC, and 2) illus-
trate the value of using lines of code
in project planning at a macro level.

Distributed system

In response to Harold Feinleib’s letter
(February, p. 11), I am afraid he has
missed a major point of a distributed
system. The technique by which a pro-
cess, such as a financial planning pack-
age, is placed on a network to be exe-
cuted by a remote node is only one of
many of the characteristics of a dis-
tributed system. To design a distrib-
uted system with only this characteris-
tic in mind would be disastrous, since it .
implies that all network processors are
homogeneous.

A truly sophisticated (well de-
signed?) distributed system should also
allow the user to place data on the
network for execution by a remote
processor. This greatly enhances the
capabilities of a distributed system,
since the system can now be comprised
of nonhomogeneous processor. The
user may:

1) place data on the network to be

executed by a remote processor;

2) place data on the network for

output by a remote processor

21
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with an input/ output device;
3) access a remote data base;
4) initiate program execution on a
remote processor for data ac-
" “quisition or process control.

With such a distributed system, Mr.
Feinleib would be able to access his
financial planning package and have
the output routed to a suitable device
(plotter). He may have to wait for the
output to be mailed or delivered, but
with a centralized system the same
problems occur.

Mr. Feinleib’s statement that “. . .
the quality and diversity of the soft-
ware that a given mini installation can
maintain will always be a problem . ..”
is archaic considering the sophistica-
tion of current minicomputer software.
Perhaps the problem is the lack of user
support in the mini shop since most
mini installations are not blessed with
the “user services” group characteristic
in a mainframe shop. But this is a
management decision and not a char-
acteristic of minicomputers or distrib-
uted systems.

GERRY A. BROWN
Univ. of California
Santa Barbara, California

RAMIS experience

Having just completed the develop-
ment of a RAMIS system to maintain
federal offshore oil and gas lease bid-
ding and production data, we were
naturally interested in reading of Citi-
bank’s experience with RAMIS (“RAMIS
at Citibank,” December 1976). The
simplicity of the report generator, as
well as the system’s plotting capabilities
were the key factors which led us to
choose RAMIS over MARK 1v, which
had been used in an earlier implemen-
tation of our BIDFILE system. However,
while we agree with the concept of
using “utility files” as a means of ob-
taining flexibility and modularity in a
RAMIS system, our own experience with
this feature of RAMIS uncovered some
potential problems of which prospec-
tive users should be aware before com-
mitting themselves to a utility file ap-
proach.

In particular, linkage between a re-
porting file (RF) record and its associ-
ated data on a virtual or utility file
(UF) is not established until a field on
the virtual level of a RF record is refer-
enced for the first time by a RAMIS
report request. Unless pointer resolu-

tion is accomplished in an efficient

manner, system performance can be
severely degraded by haphazard, time-
consuming pointer resolution, Fortu-
nately, if the data in the reporting file
and utility file is fairly static, the initial
resolution of pointers, itself a costly
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operation, need only be performed
once. However, since a virtual pointer
will become unresolved following data
management activity affecting either a
reporting file record or its associated
utility file record, a high level of activi-
ty in either file will begin to hamper
system performance again unless the
initial pointer resolution process is re-
peated.

Caution should be exercised, there-
fore, before one proceeds with a multi-
ple (or even single) utility file ap-
proach in the design of a RAMIs data
base system. If a high level of data
management activity is anticipated in
the system, it may be wise to avoid a
proliferation of virtual files. Although
some degree of flexibility and storage
efficiency will be sacrificed, some po-
tentially undesirable performance effi-
ciency problems will be avoided.

THOMAS J. LOGAN

Computer Services Department
Standard Oil Company of California
San Francisco, California

Queue corrected

There appears to be an error on page
94 of “Just Enough Queueing Theory”
(February). The denominator is ex-
pressed as:

M-—1 V(MP)N
2T
l—p N=0
M-—1
(Mp)*

IR

As you can see, for any value of N,
the above expression has the value 1-p.
I believe the proper expression would
be:

(Mp)~™

M—1—Zf—
I=pl ™M (Mp)~
N=0_ NI

DOUGLAS B. SMITH
Columbia, South Carolina

Mr. Wiley replies: Mr. Smith is sharp-
eyed, and did catch a typographical
error in the published version.

Of ostriches and sand

I am tired of seeing DATAMATION edi-
torials about government agencies and
various bills before Congress. You are
beginning to look like the New York
Times.

It is time for your editor to learn
something about data processing. I am
sure that, like a good Californian, he
spends most of his time running naked
up and down some foggy beach. Sure-
ly, he could spare a few minutes to
learn COBOL or FORTRAN, or find out
what a disc drive looks like.

JOSEPH RIGO

SYSDOC, Inc.

New York, New York

When asked to comment, our editor
expressed surprise that there were still
some data processing professionals

- who did not understand the tremen-
- dous impact that the results of the

antitrust cases and the Bell bill would
have on their companies, their depart-
ments, and their careers. He then had
to excuse himself. He said he had ten
more miles to run that day as part of
his training for the Santa Barbara to
Newport Beach nude marathon and it
was already getting kind of cold.

Criteria clarified
I am curious as to the definition of
certain criteria used in “Comparing
Architectures” (February, p. 48).
Program protection, extendibility of
instruction set, and read only memory
are unclear as “absolute,” “initial
screening” criteria. From what, and
how, do you expect a “program” to be
protected? How does “extendibility of
instruction set” differ from “subsetabil-
ity” (or does extendibility refer to un-
used instruction space)? Does “read
only memory” mean that some portion
of the instruction set must be micro-
programmed or that the user would be
able to plug in ROM’s at will?
ROSS R. W. PARLETTE
United Technologies
Chemical Systems Division
Sunnyvale, California

Mr. Burr and Mr. Smith reply: These
are the formal definitions used by the
selection committee.

Protection: The architecture must
have the capability to add new experi-
mental (i.e. not fully debugged) pro-
grams that may include 1/O without
endangering reliable operation of ex-

-isting programs. The intent of this cri-

terion is to provide a mechanism in
the hardware for aiding software de-
velopment, and for preventing certain
catastrophic software failures from
occurring in the field. Architectures .
that use a privileged mode to protect
vital registers and system resources
generally meet this criterion.
Subsetability: At least the following
components of an architecture must
be able to be factored out of the full
architecture: a) virtual to physical ad-
dress translation mechanism, b) float-
ing point instructions and registers (if
separate from general purpose regis-
ters), c) decimal instruction set (if
present in the full architecture), d) pro-
tection mechanism. Implementation of
the architectures on small machines
must not be required to include fea-
tures of the architecture intended for
use on larger, multiprogrammed, mul-
tiapplication configurations. Existence
of such subsets did not have to be
demonstrated in an operational imple-
mentation of the architecture. In order
to retain program compatibility cross
the implementations of the architec-
ture, this criterion was extended to in-
clude the following requirement; the
trap mechanism of the architecture
must be defined such that instructions
in the full architecture, but not imple-
mented in the subset machine, trap on
the subset machine, and that it be
possible to write trap routines for the
subset machine that allow it to inter-

(Continued on page 230)
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“Raytheon has a
*2'2 billion reputation
riding on my team.”

Will Evans, Regional Manager

After 16 years in computers,
I finally found a company that’s
as committed to service excellence
as I am. The company? RSC.
Raytheon Service Company. RSC
is part of Raytheon Company. One
of the world leaders in electronics.

As part of Raytheon, RSC
has established one of the most
comprehensive inventory and
supply systems in the country.
We’ve set up a network of systems’
experts I can bring inif I need
them. We've specialized in support-
ing and servicing mixed vendor
environments. We’ve set out to
recruit, train and keep the very best
Level Il and Level Il engineers.

And, as aregional manager,
T'have the authority to put all of
these Raytheon resources to work
for my customers.

Commitment. It’s one reason
RSC is the fastest growing inde-
pendent service company in the
country. For some of the other
reasons, call me collect at my office
in Alexandria, VA. My number is
703-836-0550. Or call Mike Salter,
our Director of Commercial Mar-
keting at 617-272-9300 ext. 358.

Raytheon Service Company,
Two Wayside Road, Burlington,
Massachusetts 01803.
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An Editing Pet Tha

The perfect editing terminal for transaction processing must be more than a little bit smart. It has
to be wise like our OWL-1200. With features that assure high accuracy source data entry, fast data
editing, simplified host computer programming, and reduced host computer loading.

Our OWL gives you all the human engineering features you get with our FOX-1100, plus a lot

more. And the price is right. Just $1496 in quantities of 25.

Check the cornparlson chart of editing terminals to see all the reasons why the OWL 1200 1s

simply ¢ mcomparable

USER

REQUIREMENT FEATURES

High
Operator
Data Entry
Accuracy

Simple,
Fast Editing
of Data

Minimized
Loading on
Host Computer

Simplified

Programming

Simplified
rogram
Debugging

Cost

Effectiveness

*When unit includes editing capabilities, 24 x 80 display, numeric pad, and upper/lower case characters.

Protected fields
Low-intensity fields
Numeric only fields
Inverse video fields
Blink fields

Line drawing capability

Insert/delete character
Insert/delete line

Host programmable send keys: send
all data, send only unprotected data,
send only data modified by operator,
send only a “request to send” header.

Ability of host CPU to read

device status

Ability of host CPU to read
device mode key settings and
communication option straps

Program override on mode key settings

Transparent mode permits all
characters to be displayed

OEM price in quantities of 25*

PERKIN- | HAZEL- |
ELMER TINE LEAR SIEGLER ADDS
MOD. | : Pl

OWL-1200 | EDITING | ADM-1A | ADM-2 980 P .
Yes k Yes Yes Yes Yes :
Yes Yes Partial Partial Partial
Yes Yes No No No ;
Yes Yes No No No
Yes Yes No Yes Yes
Yes No No No Yes
Yes Yes Partial! Yes Yes
Yes Yes Partial Yes Yes ‘
Yes No No No £
Yes No No No
Yes No No No
Yes No No Yes
Yes No No No No

$1496 $1670 $1795 $2395 $1995
INo Key. Requires Two Key Code.
PERKIN-ELMER | TERMINALS
PDATA SYSTEMS | DIVISION

Randolph Park West, Route 10 & Emery Avenue

Randolph, N.J.

Domestic, call:
(312) 437-5120
(214) 234-8880
(408) 249-5540
(213) 641-4881
(617) 890-0557
Overseas, call:
539-2260

07801
Chicago, IL 89-753081
Dallas, TX 44895-52441
San Francisco, CA '887-1000

- Los Angeles, CA

Boston, MA

Paris, France

416-677-8990

031/4501160
2200949

(201)366-5550 TWX:710-987-7913

Germany

Uxbridge, UK

Sydney, Australia

Mississauga, Ontario,
Canada

Frolunda, Sweden

Singapore






.=« {0 the largest audited audience*ever to
attend a datacomm show

You came to DataComm 77 in record
numbers— over 3000 strong! From all
over the U.S. From Canada. From half-a-
dozen foreign countries.

To each of you a sincere “thank you”
from DataComm’s Organizing Group:
the Association of Data Communica-
tions Users, the Computerand Com-
munications Industry Association,
Auerbach Publishers, Canadian Data-
systems, Computer Decisions, Com-
puterworld, Datamation, DataComm
User and Infosystems.

Thanks, too, to the companies who
exhibited at DataComm 77, and for the
opportunity you provided attendees to
learn about the latest developments in
datacomm products and services.

And a special vote of thanks to those
who served as chairmen or panel mem-
bers, and to the speakers, who devoted
so much time and effort to making each
session well worth attending. These
professionals from government, busi-
ness and industry, the field of education,
and consulting organizations did much
to sustain the high quality of DataComm
throughout the three-day program—

*Exposition Audit, Division of BPA

T

DataComm Organizing Group

from the Keynote address by Congress-
man Lionel Van Deerlin (D-Calif.), Chair-
man of the House Subcommittee on
Communications, to the last of over 50
sessions and workshops. Many of the
speakers were called upon to repeat
their sessions to accommodate the
large number of interested attendees.

Total Industry Involvement

Datacomm users from both the govern-
mental and private sectors, datacomm
marketers, officials from Federal regu-
latory bodies (including FCC Commis-
sioners), Administration spokesmen and
Congressional representatives con-
cerned with telecommunications—
DataComm 77 drew participants from all
segments of the datacomm community.

The Conference was particularly
successful in achieving a major objec-
tive: bringing government officials and
users together for the first time in large
numbers for productive dialogue. Data-
comm industry leaders and govern-
ment representatives shared the podium
in sessions featuring lively interchanges
with users on such controversial issues
as the CCRA legislation, the FCC’s new
Computer Inquiry, EFTS, security and

privacy—all matters of crucial impor-
tance to data communications interests.
These Issues sessions were an im-
portant addition to the annual DataComm
program which regularly includes data-
comm basics, product workshops, in-
dustry applications and networking.

A Look Ahead

This successful effort at opening the
lines of communication between legis-
lative and regulatory bodies and users
and vendors will be expanded even
further in next year's DataComm pro-
gram. For this reason, Washington, D.C.
has already been selected as the site
for DataComm 78 next February 21-23,
and plans are well underway to make
the 1978 program even more stimulat-
ing and informative for next year's
participants.

Thanks again to all who helped
make DataComm 77 such a resounding
success. We'll be looking forward to
meeting with you again next year in
Washington—where the action is!

DataCommn

DataComm 78
Annual Conference
and Exposition
February 21-23,1978

Sheraton Park Hotel
Washington, D.C.

DataComm Conference and Exposition, 60 Austin Street, Newtonville, MA 02160 (617) 964-4550
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lnformatics . the word is synonymous throughout the
world with the ultimate in modarn dala processing. In the
United States and many other countii
nla, products and services of Informatics inc. Gne part of
the Intormatics” world . . . a full range of data services,
from simple time-sharing user language to highly technical
data base management systems. inciudes linancial analy-
5is, modeling and generat reporting applicaiions programs.
informatics Inc.. one of the world’s leading independent
suppliers of software and services, with cver 1,800 people
dedicated to fulfilliing the computer’s promise.

iUmigans the peo-

&
rs D,
badang
R

SOFTWARE PRODUCTS
PROFESSIONAL SERVICES
INFORMATION PROCESSING SERVICES

o
& P Faf By E‘}
IVONMMalcs N e
3

AL

Corporale Offices/ 21031 Ventura Boulevard/Woodland Hills, California 91364/(213) 887-9040/ Telex 69-8473

“intormatics 1s a U.S registered service mark and trademark of informatics Inc
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Putting Sales

Skills “Into a Box”

“Hot hardware and a handshake” no
longer are the main ingredients in sell-
ing a computer, says Charles R. Cole,
president of Tratec, which has been
teaching selling skills to the computer
industry and others for the past nine
years.

“The computét salesman’s prospect
today is the president or the financial
officer—the guy who considers other
factors besides the bits and bytes which
were sold five or six years ago to the
edp manager; and the edp manager has
moved up the ladder in the organiza-
tion,” Cole says. Among these other
factors are the investment tax credit
for new purchased equipment, the
lower interest rates, and the influence of
labor unions. “The computer is an in-
vestment today. It's no longer an ap-
pendage to your operation. Think of
what happens when the computers go
down? It may be more attractive to
buy than rent today.” )

One of Tratec’s courses addresses
this phenomenon. It’s called “Influenc-
ing Financial Decisions,” a financial
market training program that often
leads to purchase of machines rather
than lease. One Tratec customer is
1BM, which last year recorded close to
$6 billion in outright purchases, or
37% of revenues (vs. $2.8 billion or
30% in 1972). 1BM first bought a Tra-
tec selling course in 1974 for its Data
Processing Div. and some 10,000
BMers have taken it since. “We
stressed basics in selling, a lot of block-
ing and tackling,” Cole says. Since
then more than 60 courses have been
prepared for various divisions of the
giant.

Almost 70% of Tratec’s revenues of
close to $4 million are from programs
it sells to 16 computer companies, in-
cluding 1BM’s Data Processing, Office
Products, and General Systems divi-
sions. But it also has sales skills pro-
grams for the capital equipment, com-
munications, and banking industries.
And one of its courses is on how to
sell computers to banks. It has some 50
to 60 courses under development, and
about 150 are in use at present’ by
customers.

Tratec (for training technology) is
one of hundreds of companies offering
training for marketing people, “but we
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find that our major competitors are the
customers themselves who do their
training in house,” says Cole. In its
sales literature, the company says that
“most companies do not possess the
qualified people to develop instruction-
ally designed programs whose results
can be measured and that cause learn-
ing.” )

Tratec’s big edge is that its courses
consist of well thought-out training
books that come with audio and video
cassettes and slides can be taken in a
day or two by persons who don’t have
to leave their offices.

The company’s 20,000 sq. ft. head-
quarters in Los Angeles is staffed by
some 85 persons, many of them with

CHARLES R. COLE
“A great opener and closer”

Ph.D.’s—or studying for Ph.D.’s—in a
relatively new science called instruc-
tional technology. Development may
take up 80% of a course which typical-
ly is prepared in 16 weeks. Tratec
comes up with equations (some run-
ning up to 150 pages in a book) asking
such questions as what is to be taught,
who are the students, how are they to
be taught. Then they interview sample
students to see how the program will
work. After this is done, they go into
preparation of books, cassettes, films,
etc. The company, in addition to cus-

tomizing courses for specific custom- °

ers, usually has about five proprietary
courses a year made for general distri-
bution. t

Cole, 45, left Scientific Data Sys-
tems in 1968, where he had been v.p. of
sales, to form Computer Resources (la-
ter to become Tratec), and traveled all
over the U.S. and Europe conducting
sales training courses. Tired of all the
traveling, he decided that what sales-

men needed was his expertise—and
that of a former 1BM sales manager and
market training expert, George Caras,
who also left sps with Cole—but with
the students doing all the work.

So he put his courses “into a box,”
shipping the sales material to the stu-
dents instead of himself and his staff.

The company issued stock to the
public in 1971, which Cole observes
was a bad year for the computer indus-
try but good for Tratec “because in
bad times people were beginning to feel
it was better to train persons on the job
than to send them away for their train-
ing.”

He’s been in the computer business
since 1954 when he came to California
as an IBM customer engineer. Later he
went to Bendix Corp. and Control
Data as a salesman. A friend who
worked with Cole at Control Data in
the Midwest says Cole “was one of the
best salesmen I ever knew. People like
Charlie,” and “Charlie was a great
opener and a great closer.”

Ron Posner, one of the founders of
Tratec who left the company three
years ago, agrees: “Charlie is a good, if
flamboyant, salesman. A good motiva-
tor who today probably is a better
manager than a salesman. A great op-
ener and closer, yes; but I found myself
doing most of the work in-between,
such as writing proposals.” Posner says
he left the company because Cole was
too conservative with his expansion
program.

Cole runs a tight ship. His earnings
have been growing at a 70% a year
rate, of late, but he says this will be
trimmed somewhat in the coming
years as the company tries to finance
its expansion out of earnings. It gener-
ates 20% pretax margins on revenues.

Cole, a one-time Methodist lay-
preacher and an amateur actor, found
it difficult at first to go outside his
company for the talent he uses in the
audio and video portions of his
courses. But he does: “The same peo-
ple who follow our courses also watch
professionals performing on television
at home. So why should we be in the
home movie business?” Tratec’s films
won’t win Academy awards, but the
company’s track record as one of the
largest independents in the business
shows that they meet the company’s
charter to “develop programs which
improve corporate productivity.”

More Than 100 Patents

Andrew Bobeck is as enthusiastic as a
kid who’s just gotten his first lab set.
“Look through this microscope,” he
tells a visitor to the Bell Laboratories in
Murray Hill, N.J., “and you’ll get an
idea of how bubble memories operate.”

Bobeck, supervisor of Bell Labs’ De-
vice Design Group, probably knows as
much about how bubble memories op-
erate as anyone in the field. A holder
of more than 100 memory and mag-
netic logic patents and a 1976 recipient
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of the prestigious Valdemar Poulsen
Gold Medal awarded by the Danish
Academy of Technical Sciences, the
50-year-old electrical engineer is an in-
ternationally recognized pioneer in the
development of magnetic bubble tech-
nology.

But now Bobeck’s research has been
shelved, temporarily at least. “I've been
running back and forth between here
and Reading, Pa., where Western Elec-
tric is putting a bubble product we
developed into production,” he ex-
plains, “And I've become very involved
in the manufacturing role, which is
new to me.”

ANDREW BOBECK
Bubble project 13A

The bubble product is called the
13A announcement system. To be
tested in an operating company envi-
ronment, the 13A stores voice mes-
sages on separate printed circuit boards
containing bubble packages, each of
which has a storage capacity of 12
seconds of digitized speech. A single
13A machine can record and an-
nounce up to eight different messages
while its predecessor could only handle
one. And it represents the first applica-
tion of bubble technology in a Bell
product—an accomplishment of which
Bobeck and the other members of
the design group are understandably
proud.

“It took a lot of foresight on the part
of our upper management to stick by
the technology,” says Bobeck. “And
now, if the 13A proves successful, it
could lead to the introduction of bub-
ble technology in a number of other
areas.”

Production of the 13A will also en-
able Bobeck, who, as a result of a
wager with a co-worker, discovered
magnetic garnet could be used as a bed
for magnetic bubbles, to go back to
what he enjoys best—research and de-
velopment.

“Hopefully by July I'll be able to
return to exploratory work and try
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to advance the technology another
notch,” he says, “but after you’ve been
away for awhile, it’s not always easy to
return.”

With Bell Labs since 1949, Bobeck
wants to try to increase the packing
density of memory units, and also is
interested in doing research creating
what he calls “structureless propaga-
tion,” an environment in which bub-
bles could move within a structure
made by nature instead of being
guided by the etched-on patterns of
garnet as they are today. If work in
this area is successful, bubble memo-
ries probably could be manufactured
far less expensively than they are to-
day, and the bubbles themselves could
be moved more easily than current
technology permits.

The future of memory technology,
as Bobeck sees it?

“Bubble chips with 10® bit capacity
should be state of the art by 1985,” he
offers. “We need not wait that long for
something useful to materialize, how-
ever, for single chip packages equiv-
alent in capacity to the floppy disc
should appear in 1977, and multichip
packages of 107 bit or greater should
be commonplace by 1979.”

And when he is not experimenting
with new bubble technology or meet-
ing with Western Electric representa-
tives about 13A production, Bobeck,
married, with three children, relaxes
in his Catham, N.J., home. “I like
to work with my hands, doing wood-
work or building models or golf clubs,”
Bobeck says. “I also bowl.” But one
'senses the engineer is happiest in his
crowded Murray Hill lab observing
bubble patterns through his micro-
scope.

“The Climate Has To Get Better...”

Southern Californians don’t usually
worry much about climate—the every-
day sun and hospitable temperatures
have always been taken for granted,
at least until the last two years of
drought. That’s not the climate that
concerns Ray Sanders, president of
Computer Transmission Corp., better
known as TRAN. It’s the climate for
starting small businessés in the United
States that is one of his chief concerns.

“The more we go in the direction of
squelching the entrepreneurial attitude
in this country, the more we’re em-
bracing the attitude that is rampant in
Europe—that the world owes me a
living. The government is going to take
care of me kind of thing. In the final
analysis, it is absolutely dehumanizing.
It’s not success/ failure kinds of things
that are important, it’s to have the
chance to make it on your own. We're
losing it in this country. It’s a societal
kind of thing; not one man or one
administration can change things.
There’s got to be a better climate for
people to come along and say, hey, I
want to try it.”

Started in 1969, TRAN has built an
enviable reputation in the computer
communications field, but that’s not
enough for Ray. “The primary goal is
to make this a substantial organization
in the digital network business. And
bring some focus to the fact that this is
really an organization that is opening
up a third market. We’ve had comput-
ers, and we’ve had communications—
modems, multiplexors, transmission

facilities, and the like, and I like to.

think that we’ll become one of the
better organizations in the melding of
communications and computing into
networking.”

When could we expect networks to
move out of the nearly exclusive realm

of banking and into other applications?
“Tough question,” says Ray. “One of
the central issues is whether there will
be a public data network. Right now it

“ doesn’t exist here, but other countries

like Canada and France are trying to
come up with such a thing. I think
there’s a public need for this kind of
ubiquitous network. The alternative to
the public network is the private net-
work, and I see the possibility that
there will be relatively sizable networks
for private users that are shared. The
problem holding this up is that nobody
is saying here are the rules and here’s
what you’ll have to live by for the next
X years. The alternative is that we as a
country won’t make the progress in
this field that others will make, and
we’ll become a second rate outfit in an
area where we surpass the world in
technology.”

Curiously, Sanders doesn’t see satel-
lites playing the leading role in net-
working that many communications

RAY SANDERS
Free enterprise really works
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UDS has the ideal instrument for verifying data integrity
in your communications system. It's the new COMTEST
microprocessor-based network analyzer. It weighs only
24 pounds, it fits under an airplane seat, and it can
give you complete confidence in your data communi-
cations network.

The COMTEST analyzer normally stores both EBCDIC
and ASCII disciplines in its infegral PROM modules. SDLC
is available as an option. A keyboard input allows easy
modification of these standard disciplines to accommo-
date your specific system checkout needs. In addition
to half- or full-duplex network monitoring it can serve
as an emulator for your CPU or for various terminal
devices. It also has loop testing capability for verifying
modem and line performance. Built-in self-test capabil-
ity is also included.

COMITEST is designed for the ultimate in user conven-
ience. Twelve basic commands permit you to verify the
performance of your entire datacomm system. The data
dialog is displayed, either in hex pairs or clear English
text, on a 16-line, 512-character CRT. For complete con-
fidence in your datacomm system, arrange a COMTEST
demonstration. Contact Universal Data Systems.

COMTEST
MEANS
CONFIDENCE

in your datacomm system

L
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[ia]universal
L|5 udud .

systems
4900 Bradford Drive, Hunfsville,

Alabama 35805 ¢ 205/837-8100
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 Our high-speed,
non-impact printer has just
sharpened itsteeth.

e
e

Sculpture, incorporating state-of-the-art
CML computer circujt components, created
expressly for Honeywell by Joe Veno. :
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Now its availableina
lower-speed,
lower-cost model.

Honeywell's Page
Printing System will deliver
up to 18,000 lines — that's
210 pages (11 x8%2 inches)
aminute.

In fact, some of our
busier customers have been
printing nearly 3 million
pages a month on a single
system.

And for those who
don'tneed 18,000 or 12,000
lines a minute, we've just
announced alower cost
8,000 LPM version with all
the other features of the
taster models.

All models print your
forms or letterheads while
they print your variable
computer output. There'sno
need to stockpile forms.

And, since the Page
Printing System works
off-line, it can be used with
nearly all IBM or Burroughs

Honeyw

computers as well as
Honeywell's. Without pro-
gram changes.

The PPS prints from a
continuous roll of paper.
Pages can vary from three
tol4 inchesinlength, and
from 8%2to 1l in width. And
since it cuts, punches,
perforates, collates, stacks,
and even applies addresses
for mailing, all in one pass,
you eliminate a lot of time-
consuming handling and
rehandling. ,

There's a variety of crisp,
readable type fonts available.
And when you need copies,
you can forget about carbons.
Every oneis an original.

Forstill more facts and
figures, write for our free
brochure. And if you'd like us
to arrange a demonstration,
we'll dothat, too. Your output
tape or ours.

ell

Honeywell Information Systems, 200 Smith Street (MS 487), Waltham, Massachusetts 02154,
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experts predict. “There are two princi-
pal reasons. One is the delay problem,
which is something we’re stuck with,
waiting for the signal to travel nearly
50,000 miles. And the second is cost. I
would be willing to put up with the
delay annoyance if it were saving me a
lot of money, but I just don’t see the
savings in the satellite approach, com-
pared with terrestrial transmission.”
Sometimes the road has been diffi-
cult in bringing TRAN, a high-technolo-
gy company, along without going pub-
lic, but Sanders, an engineer by train-
ing, enjoys running his company. “The
thing that has impressed me more than
anything about running the company
is that the free enterprise system really
works. It is absolutely fascinating and
unbelievable that you can start a com-

pany and do this entrepreneurial thing,
and that it works. Until you actually
take part in something like that, what
you read about it in the textbooks
doesn’t mean an awful lot.”

It is out of concern for our country’s
future that Sanders makes such dire
observations about our economic sys-
tem as this one: “It would be very
much more difficult for any of the suc-
cessful companies that started in the
late ’50s and early ’60s to succeed to-
day. There are rare exceptions, such as
Cray and Amdabhl, but by and large the
large institutional investors, who are in
control of the stock market, only seem
to be interested in sure things any
more. There seems to be a $200 mil-
lion/ year threshold before they get ter-
ribly interested in you. Think what our
industry would be like today without
the Digital Equipments and Data Gen-
erals of the world.”

South Africa’s Software Houses

Lenn Israelstam, the head of a South
African software house that is expand-
.ing into Israel, recently compared the
state of programming talent in the two
nations.

In Israel, knowledge of dp systems
and data base technology is consider-
ably higher. In South Africa there is too
much turnover, and what an Israeli
learns in six years takes double that in
South Africa. Israelstam, president of
Systems Programming, Ltd., of Sand-
ton, a suburb of Johannesburg, ex-
plains: “Many people go into the Is-
raeli Army’s data processing unit for
a five or six year period and undergo
the army’s tremendous training pro-
gram. They are given an excellent edu-
cation and experience with very large
computer systems, and after six years
come out of the Army with very solid
training and experience.”

In countries such as South Africa,
Israelstam said, a person with six years
of experience has had three or four
jobs because the turnover is very high,
like about 38% a year. It therefore
would take a South African about 12
years to gain the same knowledge he
would in Israel in six years, he said.

Israelstam’s company has been in
business eight years and has completed
about 70 projects, mostly for the South
African government. He was in the
U.S. early this year preparing to mar-
ket ADABAS, the data base management
system, in Israel on behalf of Software
Ag., Reston, Va. He’s already installed
three ADABAS systems in South Africa.
But for Israel, he’s hiring Israelis to do
the job, not South Africans. The first
installation was with the Israeli Minis-
try of Finance.

34

His company also has represented
Applied Data Research (Autoflow and
Librarian) for the past four and one-
half years in South Africa, and has
placed them in 50 installations, a big
number in South Africa where there

i

o

LENN ISRAELSTAM
A problem of skilled people

are 110 1BM computers of the size to
use those software products. More re-
cently, the company reached an agree-
ment with Informatics, of Los Angeles,
to market that company’s Mark 1v.
“We have one installation—a fairly
large multiple configuration which has
just about all the bells and whistles—
for one of the largest corporations in
South Africa.”

Israelstam started as a programmer
in 1958 with Hollerith Machines of
Johannesburg, which later, through
mergers, was to become part of Inter-
national Computers, Ltd. Two years
later he took a postgraduate course in
computer sciences at Leeds Univ. in
England, “one of the few universities
in 1960 which offered computer sci-

Call your
nearest ISC
sales .
representative.

ALABAMA: Huntsville

W. A. Brown Inst. Inc. 205/539-4411
ARIZONA: Phoenix

Thorson Co. 602/956-5300
CALIFORNIA: Goleta
Thorson Co. 805/964-8751 |
CALIFORNIA: Los Angeles
Thorson Co. 213/476-1241
CALIFORNIA: Mountain View
Thorson Co. 415/964-9300
CALIFORNIA: San Diego
Thorson Co. 714/298-8385
CALIFORNIA: Tustin

Thorson Co. 714/544-5121

" COLORADO: Denver

Thorson Co. 303/759-0809
FLORIDA: Ft. Lauderdale

W. A. Brown Inst. Inc. 305/776-4800
FLORIDA: Melbourne

W. A. Brown Inst. Inc. 305/723-0766
FLORIDA: Orlando

W. A. Brown Inst. Inc. 305/425-5505
FLORIDA: Valparaiso

W. A. Brown Inst. Inc. 904/678-7932
GEORGIA: Atlanta

W. A. Brown Inst. Inc. 404/939-1674
ILLINOIS: Arlington Hts.

Future Systems 312/640-6091
LOUISIANA: Gretna

W. A. Brown Inst. Inc. 504/366-5766
MARYLAND: Bethesda

Bartlett Assoc. 301/656-3061
MASSACHUSETTS: Framingham
Bartlett Assoc. 617/879-7530
MICHIGAN: Madison Hts.

WKM Associates 313/588-2300
NEW MEXICO: Albuquerque
Thorson Co. 505/265-5655

NEW YORK: White Plains

Bartlett Assoc. 914/949-6476
NORTH CAROLINA: Durham

W. A. Brown Inst. Inc. 919/682-2383
OHIO: Cleveland

WKM Associates 216/267-0445
OKLAHOMA: Norman

Data Marketing Assoc. 405/364-8320
PENNSYLVANIA: Pittsburgh

WKM Associates 412/892-2953
PENNSYLVANIA: Wayne

Bartlett Assoc. 215/688-7325
SOUTH CAROLINA: Columbia

W. A. Brown Inst. Inc. 803/798-3297
TENNESSEE: Knoxville

McCoin Elec. Equip. 615/584-8411
TEXAS: Austin

Data Marketing Assoc. 512/451-5174
TEXAS: Dallas

Data Marketing Assoc. 214/661-0300
TEXAS: Houston

Data Marketing Assoc. 713/780-2511
TEXAS: San Antonio

Data Marketing Assoc. 512/828-0937
WASHINGTON: Bellevue

Thorson Co. 206/455-9180
AUSTRALIA: Mt. Waverly, Victoria
Anderson Digital Elec. 03-543-2077
CANADA: Montreal

Cantec Rep. 514/620-3121
CANADA: Ottawa

Cantec Rep. 613/225-0363
CANADA: Toronto

Cantec Rep. 416/624-9696
EUROPE: England

Techex, Ltd. 0202-293-115
EUROPE: France

Peritec 749-40-37

EUROPE: Switzerland

Intertest, AG 031-224481

JAPAN: Tokyo

Munzing International 586-2701

i
Intelligent Systems Corp.,
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Unretouched photograph of screen.

The Intecolor S001 CRT.

Buy

One or Buy One Hundred.

Just $1495:

That's the price tag we'll put on the Intecolor 8001 if you place

your order right now for 100 or more units. $1495. That's
also the price we'll give you on a one-shot cash basis onan
Intecolor 8001 CRT evaluation unit. Now, we'll never get rich
with a price structure like that, but we look at it this way. That
price is an investment in your future. We know that once you
get your hands on the Intecolor 8001, once you see what it
can do, you'll be back for more.

And it's because you'll be getting an Intelligent, 8-Color
CRT that'll outperform any CRT on the market on a dollar for
dollar and character for character basis. And it's complete.
You won't have to lay out more cash for a keyboard, or 8080
CPU, or any of the standard features you'd expect to find on a
good color CRT. It'll be ready to go. You can put it to work as
a stand-alone CRT, incorporate it into your present system, or
use it to upgrade the CRT’s in the systems you're currently
marketing. Whatever your application, it'll work for you.

But if your needs call for a more sophisticated CRT, a CRT
that'll give you higher-level functions —no problem. We'll be
glad to work with you to help you come up with an options
package to fit your requirements. Like additional RAM to 32K,
Roll, Background Color, Light pens, Graphics, 48 Line X 80-
Characters/Line and up to 64 Special Graphics Characters.
You define your needs, and we'll give you the capabilities to
get the job done. It's that simple.

But if you'd liké to see for yourself, look over our rep list
on the adjacent page and ask the rep in your area for a demon-
stration. Whatever your application, he can show you the right
Intecolor 8001 CRT at just the right price.

- Intelligent Systems Corp®
5965 Peachtree Corners East

Norcross, Georgia 30071
(404) 449-5961
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Old IBM sorts
n-e-v-e-r die,

they just fade
away into 2nd,
3rd and 4th place.

Behind SyncSort!

Call (201) 568-9700

Find out why
SyncSort should
be on firstin
your place.

OVERSEAS REPRESENTATIVES —

Brussels: CAP/GEMINI/CES I/0 AcTviTy -

(o

Gosh, the spring sorting season is murder on these veteran
IBM sorts! .

How their bones and muscles seemto creak as they
struggle to get into shape for those double-header
benchmark tests on steaming summer days.

Will SM1-5740, SM1-5734 and old SMO23 ever recover
fully from all those heel spurs, shin splints and sore elbows?
Frankly, the prognosis is not good. Because as of March 1,
our SyncSort lll-and-a-half became the most popular sort

in North America! )

Here are the standings, as relayed to us by our scoutin

the Grapefruit League:

ANALYSIS OF SORTING MARKET*
0S & 0S/VS
(U.S. and CANADA)

Rank Sort OS Users OS/VS Users Total Users % of Market
1 SyncSort 455 742 1197 36.8
2 IBM SM1-5734 958 129 1087 334
3 IBM SM1-5740 NA 603 603 185
4 1BM SMO23 263 NA 263 8.1
§ Other 75 30 105 3.2
Totals: 1751 1504 3255 100.0

(In addition, SyncSort has over 300 users overseas)

Are we proud that we're No. 1? Sure. Who else do you know
who's taken 36.8% of any market away from the Computer
Giant? (You can countthe names on the finger of onefinger!)

The main reason for SyncSort's primacy is simply
performance. It does more sorting work at less costin
machine resources.

Matched against the *'tottering threesome” it will give you
savings on the following order:

TRUE CPU TIME

Dusseldorf: CAP/GEMINI GmbH

Geneva: CAP/SOGETI SMI-5734 | 100.0
Hague: CAP-GEMINI/PANDATA SMI-5740 l 91.8
Johannesburg: Computing Benefits, Ltd.

London: GEMINI Ltd. SYNCSORT I 59.8

Melbourne: Shell Qil Co. of Austratia b

Milan: SYNTTAX .

Paris: CAP/SOGETI PRODUITS ELAPSED TIME

Sao Paulo: Deltacom do Brasil

Stockholm: BRA - SMi-5734 | 1000
Tet Aviv: ADVANCED TECHNOLOGY, Ltd.

Vienna: Ratio SMI-5740 | 903

SYNCSORT l 61.7

WHITLOW

SMI-5734
SMI-5740
SYNCSORT

Of course, there is one danger to being No. 1. Those nifty
little sorting techniques, on which you expended so much
blood, sweat, toil and tears, have a way of showing up
regularly in your competitor’s sorts.

Butwe treat that as just another part of the game — like
the spit ball. And we keep adding new techniques today to
make sure that our competitors will have something to
emulate in the years ahead. -

We understand that, at this very moment, the Computer
Giant is bringing up a new rookie from the One-Eye League.
Will the kid have anything on the ball? Or will he turn out to
be just another bonus baby?

We don’t know. But we will make one prediction, When he
gets out there on the field in major-league sorting, with its
flashing spikes, beanballs and salty language, he'li receive
quite an education! *Supporting data on request.

COMPUTER SYSTEMS Inc. 560sylvan Ave., Englewood Cliffs, N.J. 07632
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ence courses.” Israelstam adds: “It
gave me a view of things about com-
puters which I wasn’t experiencing in
my work.”

Systems Programming Ltd. started
with two employees and has since
built to 50. In addition to marketing
software products, it designs commer-
cial application computer systems for
the South African government and
private businesses.

“We started to build quickly at first,
and then more slowly when we realized
that selection of people and the way we
handle ourselves is the key to success in
this business,” Israelstam said. “We
then expanded very slowly, probably
not more in actual numbers than 10%
to 15% a year.”

“The problem we have in South Af-
rica is that of skilled people, people
with high level skills,” he said. “We find
that the kind of person you need to run
a big project from start to finish is very
scarce.” Almost 30% of the company’s
staff has immigrated to South Africa,
the largest number coming from En-
gland, the rest from Europe.

IBM and ICL are the two strongest
mainframe companies in South Africa,
accounting together for about 75% of
the market, Israelstam estimates. Other
mainframe companies include Univac,
Control Data, NcR, and Burroughs.
There are about 450 to 500 mainframe
installations in South Africa and about
500 to 600 minicomputers. Installa-
tions are growing steadily at about
20% to 25% per year.

In an industry where software com-
panies often have a very short lifespan
“you make one or two mistakes and
that’s the end; the word gets out”—Is-
raelstam attributes his firm’s successful
eight years to “realizing that there’s
one job, and if that’s done really right,
the rest comes a lot easier . . . and that
job is the placement (hiring) of peo-
ple.”

“We take a good deal of care over
placement of people, and I think we’re
pretty good at it,” he explained. “It’s
the first thing you’ve got to do right,
because if you do that wrong, nothing
else is going to help.” - _

“We also do not believe in a man-
agement hierarchy,” Israelstam said.
“We believe there is only one way a
project can be managed, and that’s
from inside—the project manager is
the guy who is first in and last out on a
project.” Before assigning a project
manager, Israclstam says the company
has to be pretty sure he’s the right man
for the job. “We won’t grab business
and then find the staff to do the job.
We’ve got to have the staff first and
then go out and get the business.”  $

May, 1977

You know now that
western peripherals

is NUMBER ONE
in Magnetic lape
Gontrollers for

DATA GENERAL

NOVA and

DIGITAL EQUIPMENT CORPORATION

PDP-11 minicomputers.

You should also know
we make the best

Disc Gontrollers for
these minicomputers too.

For all NOVA’s, NOVA-emulators and PDP-11’s—Like our
Tape Controllers, the Western Peripherals Disc Controllers
are fully embedded. Engineered to take advantage of the
latest in solid state technology, they offer the best combi-
nation of performance, reliability and cost. Features that
make them preferred include: Total DG and DEC software
compatibility, media compatibility, and accommodation of
virtually any cartridge drive including front load, top load,
or 10-high up to 100 megabytes. ‘

WRITE FOR COMPLETE INFORMATION

“western peripherals

(714) 991-8700 - TWX: 910-591-1687 - Cable: WESPER
1100 Claudina Place, Anaheim, CA 92805
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Series/1 is a family of small,
powerful computers that offers ex-
perienced data processing users the
opportunity to devel-
op computer solutions
closely tailored to
their specific needs at
areasonable cost.

Series/1 can func-
tion in a distributed
processing environ-
ment withan IBM host
computer or as a stand-alone sys-
tem. And because the system is
modular, it can be assembled in an
extensive array of configurations.

Now IBM introduces new
Series/1 software and hardware
that extends the range and flex-
ibility of this extremely versatile
family of computers.

New Software
TheIBM Series/1 Realtime Pro-

-gramming System is a new, full

function, disk-based operating sys-

tem that includes multi-program-

ming and multi-task-
ing capability for com-
mercial, event-driven
and scientific applica-
tionsineither batch or
realtime modes.
In addition, a Pro-

gram Preparation

eries/1 contin

Subsystem allows you to use the
system for background batch appli-
cations or application development
while youre running
realtime jobs.

The system sup-
ports two high level
languages for faster,
more productive ap-
plication develop-
ment.

PL/1is a powerful
flexible language that can be used
for commercial, event-driven or
scientific applications. And it takes
fewer steps to write programs in
PL/1, so you can get your applica-
tions up and running faster.

FORTRAN IVis a widely-used,
mathematically-oriented language
that has been extended to make it
easier to usein developing and run-
ning realtime applications on
Series/1.

Other additions to the Series/1
softwarepackage include the Math-
ematical and Functional Subrou-
tine Library and vari-
ous Control Program
Support extensions.

New

Hardware
Series/1 now in-

~ cludes a new custom
. display station that

DATAMATION



can be ordered with personalized
key and display functions as well
as a personalized display format
designed to meet the needs of
special applications or user re-
quirements.

In addition, Series/1 has added
a new line printer, available in two
models, with speeds ranging from
80 to 41fl lines per minute .. =
depending on the model
and character set.

The. system also
features four new
processor models util-
izing 32K byte storage
cards to provide lower
cost memory and in-
crease device attach:
ment flexibility.

Finally, there's a new bat-
tery backup unit which extends
coverageto processors using 200-
235 volt power. This unit utilizes a
common automobile battery (user
supplied) to maintain data in mem-
ory, in case power is interrupted.

How to find out more

Now that there’s more to
Series/1, theres more reason than
ever to find out how this versatile,
modular family of small computers
can help you become more produc-
tive.

May, 1977

i

R

’

Series/1 introduced
November 16, 1976

- Series/1.1BM quality with IBM
maintenance available throughout
the United States and Canada.

To find out more about Series/1,
please contact your IBM marketing
representative or write to IBM
General Systems Division, P.O.

Box 2068, Atlanta, IBM
Georgia 30301. ®
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We fly your freight
to more places, more often.

Number One System Package Dispatch service goes door-to-door
No other airline puts so large a system at between more than 3,800 communities.

your service. You get single-carrier responsi- Number One Fleet

bility to 113 cities. United connects with We give you more planes—362 jets

every U.S. airline and every international . :
S ¢ making over 1,400 flights a day. And
airline serving the U.S. And now og Small | every one carries fre%ght. Our 55 wide-

oy bodies and 15 all-cargo DC-8F’s bring
you tremendous daily lift.

Number One Service

More than 2,000 of our people work
exclusively with cargo. We give you ,
consistent cutoff and recovery times. And we
provide you positive control with A.F.LS.,
the industry’s most advanced computerized
freight monitoring system, to track every
single shipment. '

; Next time you ship, call a friend.
' & " Number One. United.
PR I “Only 112.
3 You missed one!

- See why Uniteds No. 1 in the cargo sky.
#/ UNITED AIRLINES CARGO
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Smart Clock

The Leader in Stand Alone Data
Ccllection Terminals

Data Collection For . ..

e PAYROLL e INVENTORY
e JOB COSTING « SECURITY ACCESS
AND OTHER CUSTOM APPLICATIONS

| ~~ COOsial doto
CES szvices nc.

1592 N.W. 159 Street, Miami, Fla. 33169
Telephone (305) 625-7123

CIRCLE 129 ON READER CARD
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Computer room malfunctions, parts failure, and
downtime due to temperature and humidity vari-
"~ ations are virtually eliminated with a Weksler
Thermo-Hvgrograph. This two-pen instrument si-
multaneously measures and permanently records
temperature and humidity, and may be surface
mounted or furnished as a portable instrument. For
additional information, send for Catalog #325D.

WEKSLER INSTRUMENTS CORP. » Freeport, NY 11520 « 516/623-0100

CIRCLE 171 ON READER CARD
42

CALENDAR

ference proceedings. Other fees are $25, program and exhib-
its, one day; $10, exhibits only, one day; $10, students, four
days; and $25, exhibits only, four days. Contact: AFIPS,

. 210 Summit Ave., Montvale, N.J. 07645 (201) 391-9810.

14th Design Automation Conference, June 20-22, New
Orleans. In the broadest sense, the design process includes
everything from specifying the characteristics of a product
to meet a marketing objective to enumerating the details of
how it is to be manufactured and tested. Topics of interest
at this conference include: techniques such as software aids,
verification and simulation; implementation of data base
design, interactive tools, and design languages; applications;
and functions such as interconnection, partitioning, inspec-
tion, and testing. Contact: Judith Brinsfield, Bell Laborato-
ries, Whippany Rd., Whippany, N.J. 07981 (201) 386-3169.

Third Microprocessor Conference, June 20-24, Ames, Iowa.
A repeat of two earlier over-subscribed conferences, par-
ticipation is limited. The conference will provide back-
ground and experience for designing microprocessor-based
systems. One type of microprocessor will be used as a base
throughout, though others will be discussed. The objective
of the conference is for the student to learn both the
specifics and general concepts of microprocessors. Fee:
$345. Contact: Roger Camp, 332 Coover Hall, Jowa State
Univ., Ames, Iowa 50011 (515):294-2663.

International Word Processing Assn. Conference, June 21-
23, Portland, Ore. This year’s theme is “wp- Link in the
Information Network Chain.” Seminar sessions have been
developed on two levels, basic wp/as, and more advanced
sessions covering information network systems. Scheduled
sessions include telecommunications, word processing and
the computer, distributed information networks, motiva-
tion, non-verbal communications, and word processing
career opportunities. Also scheduled are special panels and
workshops. Fee: $125, members; $150, non-members. Con-
tact: International Word Processing Assn., Maryland Rd.,
Willow Grove, Pa. 19090 (215) 659-3220.

Conference on Computer System Productivity, June 27-29,
Washington, D.C. Sponsored by the Capitol Area Chapter
of the Society for Management Information Systems and
Government Executive Magazine, the conference will bring
together computer managers and leading systems profes-
sionals from industry and government to discuss managerial
and technical aspects of improving computer systems per-
formance. Scheduled sessions will cover trends in technol-
ogy and software, performance measurement, management
practices and planning and budgets. Contact: Institute for
Professional Education, 1901 N. Fort Myer Dr., Arlington,
Va. 22209 (703) 527-8700.

ON THE AGENDA

Insurance Accounting and Statistical Assn., June 5-8, Mon-
treal, Canada. Contact: Walter Mason, Mutual Plaza, Dur-
ham, N.C. 27701. International Magnetics Conference,_
June 6-9, Los Angeles. Contact: Intermag, P.O. Box 82,
Coopersburg, Penn. 18036. Symposium on Health Comput-
ing Careers, June 12, Dallas. Contact: Karen Duncan.
(803) 792-3211. Input/Output Systems Seminar, June 21-
23, New York City, (203) 323-3143.
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Gomputerless
Terminal.

H | —- ]
a RONCHE ALY PRTIN

And the Bruning 96 retrieval/
printer is as easy to operate
as an eight-track player.
Anyone in your office can use
it. Simply insert a cartridge.
The correct fiche and frame

~ appear on the big, bright
screen with pushbutton

ease. Need a hard copy?
Another button gets you

one in seconds.

The Model 96 typifies the
innovations Bruning brings
to a complete quality line

of fiche duplication and
retrieval systems. You
can have one tailored to
your specific application.

Call a Bruning Micro-
graphics Specialist for more
information on the new Model

96—or a complete system.
You'll get answers, not just order
blanks. Or write Bruning, 1834
.~ Walden Office Square, Schaumburg,
- Illinois 60196.

Bruning’s fast,
new microfiche
retrieval/printer.

We developed the automated
Bruning 96 to give you a more
versatile off-line link with

the data base and provide
quick, hard copies. All ata
more reasonable cost.

This economical alternative
to computer terminals offers
some remarkable advantages.

Like a much greater data
base. The ability to handle
photographs and illustrations.
And immediate access to the
past, in case you want to
check something a few days,
weeks or months from now.

There's no limit to the
amount of information you
can store in its convenient dz
retrieval cartridges. Each hol
up to 8,000 microfiche frames
with random access to any
frame in seconds.

The bold force in micrographics.

BRUNING

DIVISION OF
® ADDRESSOGRAPH MULTIGRAPH
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A lot of computers
-otfer multi-level batch
~ processing, or RJE,
or realtime, or
interactive timesharing.

But only Harris
offers all of it,
concurrently.

Only Harris delivers multi-use concurrency.
Our high performance S100 and S200 packaged
systems, combined with our responsive VULCAN
operatlng system delivers simultaneous compute
services to each user. As well as simultaneous in-
dividual user access to the system.

The S220, shown here, is packaged around
the most powerful CPU in the industry. Dozens
of benchmarks, including Whetstone, prove
the $100/S200 series superior performance The
S200 is one of 6 packaged systems available to-
day, starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

and extended BASIC. And all 6 in the series
deliver RJE, multi-level batch processing,
multiple interactive timesharing, and real-time
processing...all at the same time. If your need
is distributed processing, time-sharing, date base
management, or any kind of multi-use concur-
rency, benchmark the S100/S200 packaged
systems.

Only Harris gives it all to you, concurrently.
Write Harris Computer Systems, 1200 Gateway
Drive, Fort Lauderdale, Florida 33309. Europe:
Harris Intertyfe Ltd., 145 Farnham Rd., Slough,
SL1 4XD, Englan

HARRIS
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BELL & HOWELL'S COM PRODUCTS

Computer Output Microfim
assmpleas...

“and stil expanding

Last year we added a minicomputer-controlled
preprocessor with versatile, easy-to-use software to
our proven 3700 COM recorder. To the resulting
3800 COM System, itis possible toadd up to'3

~ Finally, we've added many new tape
input formats and COM features to our
already extensive library of software
modules, and more are continually

more COM recorders, a CRT terminal, fixed head being developed. With the new software, the 3800

disk, line printer or tape drives. All can be ' System can now accept print tapes from virtually

purchased ds they are needed, and aII canbe any computer system, while the added COM

field-installed. - features provide operator convenience and
‘Butthat was last year. ‘ increased system flexibility.

This year we'te adding 3 more optlons to keep the These are but three of the many reasons for

choosing the Bell & Howell modular 3800 COM

- 3800 the most versatile system around.
' System. For a lot more reasons, call P. J. Flynn at

First, a 6250 bpi tape drive is added (714) 752-1940 or write:
that reeps thde 38?0 up totdgter\]/vltg - Bell & Howell COM Products DlVIS!On
[S== mostrecentdevelopmentsinthedata 1451 Quail Street, Newport Beach, CA. 92660

processing industry. With this new tape

drive option, your 3800 System directly processes

magnetic tapes written on the newer computer ‘ B

systems. No need to waste valuable main frame com- . COM PRODUCTS DIVISION
puter time converting to lesser tape densities. You get . BELLe HOWELL
the full benefit of 6250 bpi, including savings of. : : : :
computer time, tape volume, and handling costs. -

Second, we've sharpened our image by making
available a new stroke generator that forms
characters by incremental line segments. g

“This results in clearer, sharper images on
the final microfilm. In addition, this high-  *
resolution option enables us to offer a broadened
range of standard and special characters in
standard or italicized fonts in normal, double, or
triple-sized characters. Existing 3700 or 3800 COM
Systems can be easily and economically
field-retrofitted for this option.

éELL & HOWELL COM PRODUCTS. WHAT COMES NEXT? D

CIRCLE 18 ON READER CARD



source data

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

Inside Information:

Computers in Fiction

by Abbe Mowshowitz

Addison-Wesley Publishing
Reading, Mass. 01867
(1977)

345 pp $7.95

Mowshowitz’ previous book, The Con-
quest of Will, is by far the best work on
the social implications of computing.
This new volume is an anthology of
fiction, about computers, including 36
selections from novels, plays, poems,
and short stories. The entries are di-
vided into eight categories with head-
ings such as “Broken Promises” and
“Clockwork Society.” Most of the
pieces were written after .1950 by au-
thors aware of the reality of the com-
puter. A few are older, including one
published in 1893 concerning a chess-
playing automaton which Kkills its in-
ventor when he checkmates it. Authors
represented include Kurt Vonnegut,
Jr., John Barth, Arthur C. Clarke,
H. G. Wells, Isaac Asimov, Eugene
Burdick, and Robert Sheckley.

Mowshowitz contributed a preface
and brief introductions to each of the
eight sections. In the preface he states
his reason for compiling this antholo-
gy: in anticipating large and complex
changes, “works of fiction are often as
insightful as scientific studies.” One
hopes that mankind will learn from
such insights how to mold the future to
avoid the consequences that these au-
thors describe. As Mowshowitz puts it,
“The vision of man’s future that
emerges in the literature is not a com-
forting one. It is riddled with anxiety
over the diminishing role of human be-
ings in an increasingly technological
world. The sense of malaise which per-
meates computer stories suggests an
attitude of morbid fatalism . . . one finds
a near-universal belief in the inevitabil-
ity of continued development of ever-
more-powerful machines. Contempo-
rary fiction foresees the creation of in-
telligent computers which will rival,
and perhaps replace, man as the domi-
nant species on earth.”

Inside Information will make a fine
book of readings for courses in Com-
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puters and Society, or Technology and
Society. For members of our profes-
sion with an appetite for science fic-
tion, the book is a must. Those without
such tastes, but who have intended to
read books like Vonnegut’s Player Pi-
ano and Burdick’s The 480, will have a
chance to sample these two works and
a number of others. It will be time well
spent.

—Paul Armer

Mr. Armer is a past-president of
AFIPS and a Datamation Contributing
Editor. He is presently a director of
On-Line Business Systems, Inc.,
where he is involved in the marketing
of Wylbur, a software package de-
veloped at Stanford Univ.

“Demon Seed”: Computers
in the Flesh

]

Hollywood has now given us about
half a dozen films in which computers
played a prominent role. So far, man-
kind is losing the battle against malevo-
lent mainframes—the score so far is
total human subjugation and the loss

e i

Proteus IV, a supercomputer.

of a Minuteman missile site and its
associated crew (“The Forbin Proj-
ect”), and the Kkilling of the better part
of two spaceship crews (“Forbidden
Planet” and “2001—A Space Odys-
sey”). Believable scenarios or dazzling
special effects (for which “2001” won
an Oscar) helped make these movies
box office successes.

Here comparisons with classics like
“2001” must end, for MGM’s “Demon

Technician probes the resources of

Seed” is something else, despite a first
rate effort by Ms. Christie. Here'’s a
quick quiz to help you decide whather
to ante up the admission price. Do you
think it will ever be possible for a
computer to trap a housewife on a
kitchen table and somehow make the
floor hotter than a pancake griddle un-
til she gives the computer what it
wants? If that idea grabs you, go see
the movie. If you think that’s a little—
or a lot—far-fetched, wait until you
hear what the computer wants. After
eyeing Julie Christie toweling off from
a shower (it’s tastefully done, especial-
ly for an “R” rated film) Proteus Four

Paralyzed with terror as a‘ humanoxd‘
mechanical arm forces her to do a power
hungry computer’s bidding.

gets mad as hell and decides he isn’t
going to take this anymore. “Let me
out of this box!” screams Proteus—one
of the more memorable lines of the
film. He’ll do this by impregnating
Ms. Christie against her will with a
special sperm he’s working on when
he’s not developing a cure for leukemia

~or communicating with cosmic intelli-

gence, conveniently found in nearby
Orion.

Computer buffs will delight in floppy
discs installed in the kitchen and old
sps equipment in the house where most
of the drama takes place, but it’s un-
fortunately buried in a set surely resur-
rected from the Dr. Frankenstein film
era. In fact, that’s just one of the in-
consistencies that pervade the film. The
latest sports cars are shown, but the
house and its sets are dated. Proteus is
designed to be intelligent, but when the
first signs of intelligence surface, Dr.
Harris, its developer (and Julie Chris-
tie’s husband), seems bewildered. And
the primitive tools seen in the base-
ment of the house look barely ade-
quate to work on the doctor’s sports
car, let alone develop the types of “un-
usual” devices seen in operation
around the household. These inconsis-
tencies are seemingly aimed at keeping
viewers alert.

One bright spot in the film is the use
of some very impressive graphics, but
here again it’s overdone and used to get
the film going again. Important note:
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try to stay alert toward the end for Ms.
Christie’s explanation of the 28-day
pregnancy to her husband when he
returns from (babysitting?) the com-

puter. That director Donald Cammell

would have Ms. Christie relate this
scene of obvious horror in a firelight
and soft music atmosphere, and with-
out any apparent emotion, shows the
director must have been ‘as anxious to
get finished with the film as I was.
—Michael W. Cashman
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New Reports

A Survey of Minicomputer Vendor
Policies details the support and ser-
vice practices of 11 well-known mini-
computer vendors, including Data
General, pec, General Automation,
Hewlett-Packard, Honeywell, Inter-
data, 1BM, Modular Computer Sys-
tems, Prime Computer, Texas Instru-
ments, and Varian Data Machines.
Areas for comparison include: hard-
ware sales, installation, warranty, and
maintenance; software maintenance,
distribution, initial installation and ed-
ucation, and users groups. The survey
is $89.

A 54-page report is designed to help
users of one of the most popular small
business computer systems evaluate
their present system in terms of up-
grading and comparability. The report
separately covers the 1BM System/3
family members 4, 6, 8, 10, 12, and
15, presenting for each comprehensive
overviews, compatibility evaluations,
competitive analyses, users’ reactions,
and full pricing information. Configu-

ration guides diagram hardware and

software and memory/main storage
requirements for software support and
peripheral options. The report is $15.
An 11-page portfolio, “The Impact
of Personal Privacy Requirements on
Data Base Administration,” includes a
review of current and proposed legisla-
tion regarding personal privacy of in-
formation, and summarizes the re-
quirements of these regulations as they
pertain to data base administration. A
recommended course of action for de-
veloping ‘a personal privacy impact
plan is also included. The portfolio is
free.
. All of these reports and references
are available from AUERBACH PUBLISH-
ERS INC., 6560 N. Park Dr ., Penn-
sauken, N J. 08109.

Datapro Reports
Two new reports are now available

48

from Datapro Research at $12 each.

All About Teleprinter Terminals
presents the results of a user survey of
more than 7,000 installed terminals.
Detailed results of the survey show
how more than 500 users rated the
7,250 terminals for ease of use, key-
board feel and usability, print quality,
hardware reliability, maintenance ser-
vice, and over-all satisfaction.

Reprinted from the March supple-
ment to Datapro 70, the 43-page re-
port also provides detailed specifica-
tions and prices for 152 teleprinter-
style communications terminals from
57 vendors.

All About Modems is a 48-page re-
port reprinted from the February sup-
plement to Datapro 70. The report
contains detailed specifications for
more than 300 data communications
modems from 43 vendors. Thirty-three
pages of comparison charts describe
the transmission characteristics, inter-
face requirements, compatibility rela-
tionships, and other features of the
modems studied. Also featured are the
tabulated results of an extensive Data-
pro survey of user experience with a
total of 16,500 installed modems, with
user ratings of over 90 popular models.
DATAPRO RESEARCH CORP., 1805 Un-
derwood Blvd., Delran, N.J. 08075.

DBMS Report

This 352-page report details six major
DBMS packages: ADABAS, IDMS, IMs/Vs
(pL/1), RoBOT, SYSTEM 2000, and

TOTAL. The Selection of Database

Software includes: a state of the art
analysis of software technology, selec-
tion trends, guidelines, and case stud-
ies, selection criteria, and selection

checklists summarizing features of- -

fered by each package. Price: $195.
HAYDEN BOOK CO., INC., 50 Essex St.,
Rochelle Park, N.J. 07662.

Guide to Computer Books
More than 225 new books are listed in

the tenth edition of the Annual Bibliog-
raphy of Computer-Oriented Books.
Except for a few classics, all books
prior to 1971 have been deleted from

"this year’s edition. Despite the dele-
- tions, there are still over 1,000 books

from 210 publishers listed, with a 50%
increase in listings on data communi-
cations. The bibliography has been di-
vided into 55 categories, including a
new category on program design,
added this year, which includes 10 new
books published in this category.
Price: $4 ($5 if invoiced). COMPUTING
NEWSLETTER, Box 7345, Colorado
Springs, Co. 80933.

Software Directory
In the fall of 1976, a survey of com-

puter service bureaus and software
houses was conducted. The results are

published in the Directory of Financial
Planning Software. The directory in-
cludes software packages specifically
developed for supporting budgeting, fi-
nancial, and corporate planning appli-
cations. Comparison information for
26 software packages supplied by 17
vendors in the U.S. and Canada is
included. Packages detailed are: ABC, .
AIDS, AUTOTAB II, BBL, CALLPLAN,
CPMS, CUFFS, EXPRESS, FAL II, FCS,
FINANCIAL ANALYSIS, FIPAC, FIPLAN,
FLARES, FORESIGHT, FPS (CSC), FPS
(DATALINE), GOFER, IFPS, MPS-F,
OLSFMS, PLANCODE I and S, PROHPIT II,
SIMPLAN, and TABoOL. The directory
summarizes and compares characteris-
tics and facts for each package, such
as: financial and mathematical func-
tions; curve fitting; types of data files
and data base management systems
available for use with the system, re-
porting capabilities, limitations of the
package, identification of other useful
features of the language, such as sensi-

- tivity analysis, risk analysis, and back-

wards iteration; and names and mail-
ing addresses of suppliers. Price: $25.
DECISION SYSTEMS' INC., 2323 Young
St., Ste. 604, Toronto M4P 2C9, Can-
ada.

AAdapso Proceedings

The proceedings of the 45th Manage—
ment Conference sponsored by the As-
sociation of Data Processing Service
Organizations (ADAPSO) held in Toron-
to this past fall are now available. The
conference included workshops and
seminars covering topics such as mini-
computer systems, mergers and acqui-
sitions, sales training and motivation,
software development, and data com-
munications. Price: $10 for confer-
ence attendees; $50 for ADAPSO mem-
bers who did not attend; and $100 for
non-members who did not attend.
ADAPSO, 210 Summit Ave., Montvale,
N.J. 07645.
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Filing Systems

The essentials in scientific filing from
indexing to sorting, filing systems, file
housing, fire protection, filing aids and
controls, and retention are described in
this 24 page, color brochure. “How to
Unboggle Your Records and Retrieval
System” covers the rules of filing, and
illustrates the methods available, as
well as detailing brochures available
from the vendor. SPERRY UNIVAC, Of-

fice Products Div., Blue Bell, Penn.
FOR COPY CIRCLE 283 ON READER CARD

DATAMATION



MICRO-TEC™

From the first independent commercial CRT termmal manufacturer
comes the combination of quality, capabllltles and Iow cost in :

Stability”™

c

2727 N. FAIRVIEW AVENUE e TUCSON, ARIZONA USA 85705 e (602) 792-2230 e TWX 910-952-1377
AN EQUAL OPPORTUNITY EMPLOYER M/F, COMMITTED TO AFFIRMATIVE ACTION — A TEC INCORPORATED CORPORATE POLICY
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Introducing the SEL 32/75 System.

The Computer
with a Subconscious.

Your eyes blink 25 times a minute.
You don’t realize it because this rou-
tine, like thousands of other vital
routines, is handled by your sub-
conscious.

That’s important, because this
parallel processing frees the con-
scious part of your mind for critical
decisions. ‘

This is also'a good description of
how the new SEL Regional Process-
ing Units operate within the SEL
32/75 System.Working independent-
ly, these RPU’s contain sufficient
control and buffer storage areas to
process an [/O region and transfer
the resultant data directly to main
memory. Computer system
throughput is further enhanced by
High-Speed Floating Point Hard-
ware, Writable Control Storage, and
flexible interleaving.

The SEL Memory MAP efficiently
manages up to 16 million bytes of
main memory, with no instruction
overhead.

Sounds like a big system, doesn’t
it? SYSTEMS can link 20 CPU's,

with hundreds of Regional Processing
Units, into one multiprocessor network.

You see, the well-established SEL
32 computers fit the term “minicom-
puter” in price alone. Based on true
32-bit architecture, all are fast, pow-
erful machines using functional,
proven software. SYSTEMS compu-
ters are proving their worth in big jobs
like seismic exploration, power plant
operations, aircraft simulation, and
scientific computation.

The SEL 32/75 System fits neatly
as head of the SEL 32 family. It’s
more powerful, more flexible, more
throughput-oriented than any com-
puter we’ve ever built.

We’d like to help you explore how
the SEL 32/75 System could simplify
your computing requirements. Just
circle our number on the Reader
Service Card, and we’ll send our.
brochure in the blink of an eye.

SYSTEMS

ENGINEERING LABORATORIES

6901 West Sunrise Boulevard, Fort Lauderdale, Florida 33313 (305) 587-2900

May, 1977
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Oem Products
Products and services for the computer

oem are presented in this 16 page, full
color brochure, which also includes

four processor product bulletins. The .

brochure includes specifications and
features of the 16-bit Model 5/16,
6/16, and 8/16 processors, and the 32-
bit Model 7/32 system. INTERDATA,

INC., Oceanport, N.J.
FOR COPY CIRCLE 284 ON READER CARD

Accessories Catalog

A new, enlarged catalog of minicom-
puter accessories is now available from
this vendor. The 40-page catalog offers
products such as disc cartridges, mag-
netic tape, floppy discs, binders, con-
nectors, racks, and cabinets for all
makes of minicomputers, plus unique
or hard-to-find items for end users and
oem’s. It also includes a number of
suggestions for improving operational
efficiency.. MINICOMPUTER ACCESSO-

RIES, Palo Alto, Calif.
FOR COPY CIRCLE 280 ON READER CARD

Remote Display System

The Model 82 Remote Display Sys-
tem from Data 100 is an on-line, in-
teractive, visual display system compat-

ible with 1BM host systems using the

~

iBM 3270 Information Display System
communications protocol. It is capable
of operating with other Data 100

products, and provides a multi-func-

tion capability. System operation, a
typical configuration, the display sta-
tion, system controller, and line print-
ers are detailed in this six page bro-
chure available from the vendor. DATA

100 corp., Minnetonka, Minn.
FOR COPY CIRCLE 281 ON READER CARD

Network Enhancers

“We'll Get You Through” is the title of
this new 20 page brochure describing
the complete line of intelligent network
processors, time division multiplexors,
Lsi modems, and other network en-
hancement products available from
this vendor. The brochure includes a
postage paid card for requesting more
detailed information about any prod-

uct. CODEX CORP., Newton, Mass.
FOR COPY CIRCLE 282 ON READER CARD

_Printer Systems

A new 6-page brochure describes the
full array of this vendor’s line printers.
Specifications are given for printers
operating from 100 to 1200 1pm and
include matrix, solid font, chain, and

drum units. The brochure also includes

the pac M-Series card reader (300 to
1200 cpm) and pac 100 to 1500 1pm
interfaces. DIGITAL ASSOCIATES CORP.,

Stamford, Conn.
FOR COPY CIRCLE 275 ON READER CARD

“Before we have the treasurer's report I'd like to call attention to the little packets
_ of-tissue in front of each of you.”
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Data Communications
Processors and data communications

packaged systems are described in this
8-page brochure. Specifications for
three packaged systems are included:
cP Basic, a communications building
system; cp-1 for remote job entry; and
cp-2 for high throughput in a decen-
tralized computer system. The bro-
chure also lists configurations for sys-
tems used in data concentration, pack-
et switching, distributed processing,
and remote batch processing. INTER-

DATA, INC., Oceanport, N.J. :
FOR COPY CIRCLE 276 ON READER CARD

Task/Master Approach
A new software approach using stan-

dard 1BM System/360 or 370 hard-
ware . at each distributed site, and
TASK/MASTER as the communications
monitor in host and satellite locations,
is described in this 12-page brochure.
The vendor describes the aim of the
approach as a consistent architecture

 throughout the network, avoiding the

difficulties of using minicomputers as
satellite processors. The brochure de-
scribes TASK/MASTER’s distributed
processing features, presents typical
configurations, and illustrates the use
of the system with a case study.
TURNKEY SYSTEMS INC., Norwalk,

Conn.
FOR COPY CIRCLE 277 ON READER CARD

AOS Brochure ,
This new 16-page brochure explains

how minicomputers can perform real-
time, time-sharing, and batch opera-
tions concurrently, The brochure de-
scribes the recently announced Ad-
vanced Operating System (aos) for
users of the Eclipse small computer. It
explains Aos multiprogramming capa-
bility, heuristic resource scheduling,
and memory and file management
techniques. Also covered are lan-
guages, utilities, and other programmer
and operator aids available with the
system. DATA GENERAL CORP., South-

boro, Mass.
FOR COPY CIRCLE 278 ON READER CARD

Programmable Plotter

Four color plotting is possible with this
new X/Y plotter that changes pens au-
tomatically. The 9872 is a micropro-
cessor-based A3 sized plotter which
works with HP’s 9825 and 9831 desk-
top computers. Its features includé ad-
dressable moves as'small as 0.25 mm,
selectable pen speed, point digitizing,
window plotting, five resident charac-
ter sets, off-scale data handling, dashed
line fonts, and axes generation. The
system is described and illustrated
in a new 8-page brochure. HEWLETT-

PACKARD Co0., Palo Alto, Calif.
FOR COPY CIRCLE 279 ON READER CARD
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~ loneliness of the
long- distance computer.

From a distributed processing
site, the staff and support of your
headquarters data center seem
a long way off. Successful
operations therefore require that
every remote site be supported

by fast, effective field engineering.

Since 1970, Four-Phase

Systems has been building a field
engineering organization
specifically designed to support
distributed processing networks.
Today; a staff of more than

350 Four-Phase field engineers
provides round-the-clock
service from over 70 offices
nationwide. And each office is
staffed by technical professionals
with an average of seven

years of data equipment service
experience and six months
full-time classroom training at
our corporate education center.

These skilled, experienced
technicians are supported

by such advanced maintenance
tools as remote diagnostics,

DATAMATION

a national alert center,
computer-managed spare parts
inventories at over 200 sites,
and a critical spares program that
can deliver needed components
almost anywhere in an average
of six hours.

But quick, effective maintenance
is only part of the Four-Phase
field engineering concept.

Our rigorously-administered
preventive maintenance program
helps insure maximum system
availability. And each service
incident is carefully analyzed by
our headquarters field support
group to guide Four-Phase
product engineering toward even
higher equipment reliability.

By building a field engineering
force specializing in network
support, and by continuously
refining equipment designs

to enhance reliability, Four-Phase
achieved a nationwide multi-shift
uptime record of better than
99% in 1976. And when a
service incident did occur, the
mean-time-to-repair was

less than three hours including
dispatch and travel time...
nationwide, 24-hours-a-day.

For further information, contact
Four-Phase Systems

19333 Vallco Parkway
Cupertino, California 95014
408-255-0900.

Four-Phase Systems.

CIRCLE 42 ON READER CARD
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interactive computer
generation

While most people are still
struggling with early generation
interactive computer software,
we’re already delivering our fifth
generation:

DECSYSTEM-20.

From Digital Equipment Corpo-
ration, of course.

The 36-bit DECSYSTEM-20 has
the only software system on the
market that’s more advanced than
the best in the industry— the soft-
ware of our pioneering 36-bit
DECsystem-10's.

We've built on and extended
that 12 years of technology with:

The new TOPS-20 process struc-
tured operating system, featuring
high modularity, built-in prompt-
ing facilities, internal consistency
checks, virtual memory, and a
human-engineered user command
interface. All designed to make the
DECSYSTEM-20 incredibly easy
to use. And it’s the most reliable
software in the industry.

Integrated symbolic debuggers
for every major language the
system uses. So you can create,

May, 1977

execute, and debug a program in
about one tenth the time of other
systems, for unbelievably high
programmer productivity.

A comprehensive set of com-
pilers that provide a full range of
high-level languages: COBOL,
FORTRAN, APL, a P/LIsubset,
BASIC PLUS 2, and ALGOL.

A full set of system utilities,
including an Editor, MACRO
assembler, LINK linkage editor,
and GALAXY multi-programming
batch system.

Exciting new applications tools
like: IQL, an English-like Inter-
active Query Language for ad hoc
report generation from large data
bases; a DECNET interface for
the ultimate in distributed data
processing; and a Data Base Man-
agement System that features
simultaneous update, journaling,
and utilities that give data base
use statistics and structure
information.

Most important of all, this great
software, even the batch system,
has been developed to work

dlilgliltlall

LARGE COMPUTER GROUP

CIRCLE 38 ON READER CARD

re.

through terminals. To put all the
power of the DECSYSTEM-20
wherever you need it.

DECSYSTEM-20. Up to 128
simultaneous users. A total sys-
tems cost starting at under $10,000
amonth.

And twelve years of the world’s
best interactive software behind it.

[ ——— o o e 2

I [0 Please send more information.
I [0J Have a salesman call too.

State Zip

Send to:

Digital Equipment Corporation,

200 Forest Street, Marlborough, MA 01752,
Phone: 617-481-9511, Ext. 6885.
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Calculators/Computers
Calculators/ Computers is a new maga-

zine designed to provide practical
computing material for educational
and homeé computing . purposes. The
. magazine will search out material from
leading authorities, teachers, equip-
ment manufacturers, hobbyists, and
others, which will then be edited and
presented in a form for use in the
home or classroom.

Features will include articles cover-
ing a range of material from basic
four-function, hand-held calculators
through computers, practical applica-
tions of problem-solving skills through
games and simulations, and concrete
self-contained sections which can be
directly copied for use in the class-
room. Published seven times a year,
the subscription rate is $12/year.
pyMax, P.O. Box 310, Menlo Park,
Calif. 94025.

Data Communications Clippings
Concom Express is a new service

offered to those interested in keeping
up with the ever-changing field of data
communications. Each week a Dallas
data communications consulting firm
will review those major national publi-
cations that regularly cover data com-
munications. Some key data is re-
corded from each article and adver-
tisement that relates to that field. The
data is input to a computerized report
generator which then produces a sum-
mary of the items by subject, such as
EFTS, Display Terminals, or Regula-
tory News, and also by vendor. The
publication carrying the item, as well
as the page number, is included so that
subscribers may easily locate any arti-
cle of interest to them.

The report is generated and sent by
first class mail each Friday. Subscrip-
tion: $75/year. concoM, 8585 Stem-
mons Freeway, Ste. 828, Dallas, Texas
75247.

On-Line Journal

On-Line Review is a new international
journal of on-line information systems
beginning publication this spring. Reg-
ular features of the review include a
news section with information on new
data bases, new systems, equipment,
search aids, and people. Feature arti-
cles will cover both general and expert

" levels, and for the first two issues in-

clude a review of on-line systems and
services, and an editorial on on-line
retrieval in Europe. A Search Corner
will concentrate on search techniques
showing actual worked examples, and
an On-Line Update section will cover
literature appearing elsewhere.
On-Line Review will be issued quar-
terly, and will be simultaneously avail-
able on microfiche. Subscription: $40,
one year, institutional; $25, one .year,
personal. These fees do not cover mi-
crofiche edition. ON-LINE REVIEW, 200
W. 57th Street, New York, N.Y, 10019.

Negotiations Newsletter
CNReport begins publication this

* spring. Its aim, according to Interna-

tional Computer Negotiations (ICN),
the publisher, is to provide computer
users with the latest information on -
negotiation-related subjects, including
pricing, discounts, concessions, negoti-
ating strategy and tactics, what to look
for in negotiating a third party lease,
pitfalls of turnkey acquisitions, plan-
ning for negotiations, and modifica-
tions of the “standard agreement.”

The report will also include a Read-
ers’ Column in which questions relat-
ing to computer negotiations will be
answered by the editors.

CNReport will be published month-
ly in a professionals’ edition at
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$225/year. In addition to the newslet-
ter, a monthly insert will be included
which will consist of such things as: a
substantive contract provision, a nego-
tiations agenda, checklists for various
types of acquisitions, and hardware bid
forms. For those not desiring the in-

serts, a standard edition will be avail-

able for $125/year. Further informa-
tion and a sample copy are available
from INTERNATIONAL COMPUTER

NEGOTIATIONS, P.O. Box 364, Winter
Park, Fla. 32790.

Free Take-Home Micro
Participants in this Hands on Micro-

processor Short Course receive a micro-
computer to use at the workshop and
take home when they leave. The
computer has a 6800, RAM, PIA (paral-
lel 1/0), AciA (Serial 1/0), and rROM
with Fantom-n, and is fully expand-
able to 65K. The course will be given
in Cleveland/Akron, May 24-26; Syra-
cuse, N.Y., June 7-9; and Hackensack,
N.J., June 21-23. Fee: $495. WINTEK
CORP., 902 N. 9th St., Lafayette, Ind.

47904, '

Communications M.B.A.

Degree candidates in the Telecommu-
nications Management Program at
Golden Gate Univ.,, San Francisco,

" may apply credit earned in the semi-

nars towards an M.B.A. in Manage-
ment. The program offers professional
training in the cost-effective design,
utilization, and management of cur-
rently available telecommunications ca-
pabilities (including voice and data
communications), and is the first of its
kind on the West Coast.

Initially, the program offers two

graduate-level seminars: “Introduction
to Telecommunications Management,”
an overview of the history and major
aspects of domestic and international
telecommunications; and “Managing
Corporate Telecommunications,” an
advanced seminar in the cost-effective
management of telecommunications
technology. .Further seminars are
planned. Students may enroll on a de-
gree or non-degree basis. DEAN OF AD-
MISSIONS, GOLDEN GATE UNIV., 536 Mis-
sion St., San Francisco, Calif. 94105.

The Reward of Virtue

Now that you remind me, yes,
Five years ago today.

We argued, and you spoke against
My brainchild, Project A.

Well you were right, and I was wrong
(I’d thought it quite ok)

And we wasted half a million

On that useless Project A.

Your brainchild, on the other hand
(We would have called it B),

I cancelled, taking up my stand
On corporate strategy.

Which does not risk that kind of thing;

One more black mark for me.
Another outfit’s coining it
With something just like B.
And then we bid on contract C
You said it was a waste.

Two million dollars later
We repented of our haste.

That special language that I hoped
Would help us write our stuff

You told me (here I bowdlerize)

It was not good enough.

I’m sure it would have been just fine
But when the budgets shrink

The best of projects have to go;
One million down the sink.

You have so often turned out right
And I so often wrong,

I wish that I'd been sensible

And listened all along.

Too late, too late; the budget’s cut,
Midst my mistakes I stay, ‘

‘ While you go on to better things,

And here’s your layoff pay.
—David H. H. Diamond
-3

1. Most powerful 16-bit microcomputer terminal

processor.

2. Most memory in a terminal: 128K bytes.

3. Most advanced screen control hardware.

4. Most comprehensive text editing and data
entry application packages.

5. Most flexible family of configurations, mass
storage and hard-copy peripherals.

6. Most complete software development system.

conputeK@
' B INCORPORATED

[0 Rush full details on Computek’s powerful
intelligent terminals.

[ Contact us for immediate needs.

Count on Computek for the most
intelligent terminal jobs.

There’s not a big text editing, message processing or data entry application that can’t
make the most of the Computek Series. At the lowest cost per station going today.

Title.

Clip coupon to business card and send to:

r
1

[}

1

1

1

[}

]

]

)

: Name.
]

1

]

H

: Computek Inc., Marketing Dept., 63 Second Ave.,
1 - Burlington, MA 01803. .

: Or call (617) 272-8100. TWX 949449.

L

CIRCLE 121 ON READER CARD
See us at NCC, Booth 1393
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NOTE IS LEGAL TENDE
EBTS, PUBLIC AND 95

Profit from
our 32-bit
experience.

- E \ :‘“”v 3 ,»—v

Scores of customers are taking advantage of our
lead in 32-bit design right now, because we were
there first ... with the first mini with true 32-bit
architecture. Hundreds of Interdata Megamini®
computers have been working throughout the
world since 1973.

Interdata’'s 8/32 computer processes data at
one-half the speed of the IBM 370/158, for about
one-tenth the cost. And the Model 7/32 offers
even greater economies. With our Multiport Mem-
ory System, up to 14 processors can share a
single memory bank, increasing throughput and
processor-to-processor operation even further.

And, although they cost as little as the 16-bit
DEC 11/70 or DG Eclipse, Interdata’'s Megaminis
are the only low-priced computers with no con-
straint on program size. That's just one benefit of
32-bit architecture.

You also get 219 IBM-like standard instructions,
and can create even more of your own with up to
512 words of Interdata Writable Control Store, rais-
ing throughput by a factor of five. And for still
greater throughput, Interdata’s exclusive Hard-
ware Floating Point option improves the speed of
scientific ‘calculations ten times faster than
software-bound minis.

Send me 1977 specs on your 7/32 and 8/32
Processors and field proven software.

NAME TITLE
COMPANY

ADDRESS
Ccity STATE ZIP.

TN T ERIDATA®
A UNIT OF

PERKIN ELMER RDATA SYSTEMS
OCEANPORT, N.J. 07757 (201) 229-4040.
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An access

control system

that's so flexible,
it works with vou-

Once you've decided on a
digital access control system,
deciding which digital is simple-
the Code/Tronic.

The reason is simple, too—
flexibility.

Since we invented the first
digital system, we've been work-
ing with it, refining i, so that it's
easier for you to work with.

That ease of operation
starts when you have your
Code/Tronic installed. It can be
operational in the span of half
an hour.

Setting the combination is as
easy as selecting four numbers
in the control panel. And if you
need to, you can change the
combination in a minute,
yourself.

not against

Adjusting the door latch
controls is easy, too. You control
things like—the amount of time
the door stays unlocked—
by making simple finger adjust-
ments in the control panel.

Your input panel gives no vis-
ual or audio clues to the
combination. The panel is even
fingerprint resistant. So while
it's easy for you to punch in your
combination, it's virtually impos-
sible for an intruder to see or
hear what you're doing.

And after dll, that's what an
access control system should
be—easy for you, tough for any-
body else.

CIRCLE 6 ON READER CARD

YOu.

We'd be happy to send you
a brochure about the
Code/Tronic, about the nation-
wide service network that backs
it up, and about us—Sargent &
Greenleal. Over 100 years ago,
we started inventing things like
the key changing combination
lock and the time lock.

Ask anyone in the
security business  __ i
about us. Then, ask ¥ =
for the Code/Tronic ™ _ .
brochure by writing: " &

. Sargent & Greenled,

One Security Drive,

~ Nicholasville, Ky.
- 40356.

N <5
ﬁ &%J éﬁ'égﬁfé‘?:,mc.




IMPROVING COMPUTER OUTPUT

OEM prices available. Copyright ©, 1976, All rights reserved
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TEKTRONIX GRAPHICS FAMILY

youre not

using Graphics you
should see who is.

Civil engineers are taking the

tedium and expense out of
mapping by digitizing plots on the
4954 Graphic Tablet and manipu-
lating real time details on the big-
screen 4014-1 terminal.

High-resolution results from

analytical instrumentation
tests, as displayed on the 4012
Graphic Display Terminal, reduce
research costs and eliminate the
inaccuracy of manual analysis.
The 4662 Interactive Digital Plotter
_produces camera-ready copies.

Combined storage and

refresh graphics capabilities
of the 4081 Interactive Graphics
Terminal are saving aeronautics
and aerospace éngineers hundreds
of manhours in relating the
dynamics of flight to design
methods and materials.

The personal, desktop com-

puting power of the 4051
Graphic System frees marketing,
finance and administration de-
partments from dependency on
the mainframe while it graphically
facilitates decision-making.

Education discovered the

4006-1, Tektronix' lowest-cost
Graphics terminal, as a dynamic
means of demonstrating complex
theories and concepts while involv-
ing and intriguing students of all
levels.

IC modeling takes on a new

dimension via the 4014-1.
Interactive manipulation, debug-
ging and critical adjustments are
made quickly and accurately.

oday, hundreds of companies rely on
Graphics to find olil, fight disease, forecast
budgets, stimulate education, plan cities, design
circuits, unsnarl traffic—-to instantly interpret complex
ideas. Everything expressed in Graphics is better under-
stood, more effectively communicated. .. by you or
by your competltlon

As the world’s Graphics leader, Tektronix can give
your communications a dimension you've been missing.
With high-resolution graphics terminals. Desktop com-
puting calculators. And complete graphic systems. All
supported by peripheral devices, proven software, wide-
ranging sales and service-and a worldwide reputation
for quality and dependability.

Back when Graphics was a $100,000 novelty, you
could afford to ignore it. You can't afford to ignore it now.

Today, Tektronix provides Graphics from under
$3000. Graphics that's reliable, versatile, easy to use. A
technology that's essential to modern day efficiency of
man and computer. Write us, or call your Jocal Tektronix
Sales Engineer and find where our
products fit your picture.

Tektronix, Inc. . El(tronlx@) :

Information Display Group
P.O. Box 500, Beaverton, OR 97077

Tektromx Datatek N.V.
P O. Box 159, Badhoevedorp, The Netherlands

Get the picture. Get results.

COMMITTED TO EXCELLENCE

FOR FURTHER INFORMATION, CIRCLE 57 ON READER CARD: FOR OEM INFORMATION, CIRCLE 27 ON READER CARD.
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costs in half.

WMSS:

We have it.

You ‘know how much manual off-line tape
handling costs each year. It's a good chunk
of 'your operating expense —yet leaves you
liable to time delays, errors and reruns.

But Control Data’s Mass Storage System

16 billion bytes into approximately the same
~space required by a string of disk or tape

lets you automate data retrieval. MSS packs

CONTROL DATA
about the breakthrough
that can cut your data
storage and handling

drives. Cuts retrieval time from minutes and

. hours to seconds...automatically...without
- .human intervention. Often cuts data retrieval

costs from dollars to pennies!

Inside MSS are 2000 cartridges, which can
be accessed by up to four read/write mecha-
nisms in 5%2 seconds or less. Each of the
two, three or four R/W mechanisms can si-
multaneously load and refile four cartridges
while one is read. The MSS is designed with
field proven, simple, reliable technology, and

. offers 100% data availability. o

l Call (612) 553-4029 or return coupon to: Michael J. Gluck, Nationa! Sales Manager,
Peripheral Products Sales, Control Data Corporation, P.O. Box 1980, Twin Cities Airport,

I St. Paul, MN 55111. Dept. D-57

[J PLEASE HAVE A CONTROL DATA REPRESENTATIVE TELL ME MORE ABOUT MSS.

I [0 PLEASE SEND LITERATURE.

I Name Title

I Company Area Code Phone
I Address

I City. State Zip

Control Data’s MSS needs no dedicated
disk drives. Data can be staged to any disk
you want. Or, you can transfer data from
cartridges directly to your mainframe without
staging. Best of all, this is all done with few,
if any, JCL changes. Control Data’s MSS uses

- the standard IBM program accounting en-
trances and exits; needs no operating system
software modification.

Find out more about Control Data’s excit-
ing MSS breakthrough! Mail the coupon
today! ,

Ask our Peripherals People

G2

CONTROL DATA
CORPORATION

S O ——

SEE IT IN OPERATION AT THE NATIONAL COMPUTER CONFERENCE!
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Editor's Readout

John L. Kirkley, Editor

May, 1977

Programmer
Productivity

If you think coffee is too expensive nowadays, wait until you get the price tag for
your next software project.

We're faced with an interesting situation: over the past twenty years hardware
costs have been steadily dropping while software has suffered galloping inflation.

Back in the 1950s, according to an estimate by Barry Boehm (May 1973),
the ratio of hardware to software costs was about four to one; by 1973 that ratio
had reversed.

Today we have the intuitive feelings of legions of burned users whose request
for systems resulted in jobs that took twice as long and cost three times as much
as the original dp department estimate. We have generalities and vague approxi-
mations, But we do not have precise measurements. After all these years we
cannot answer the question, “Software is too expensive relative to what?”

Muddying the waters is the problem of programmer productivity. In the siLT
report (Data Processing in 1980-1985) the authors flatly state, “The fact that
software is the product of a craft lies at the heart of most of the problems facing
the data processing industry today.”

One of the characteristics of a craft is the difficulty in measuring precisely how
much time the act of creation will take, how much it will cost, and when it will be
finished.

Structured programming, top-down design, HIPO, chief programming teams

. . all seek to make programming more productive, more of a discipline. But
despite all the recent activity in software engineering, we still lack a precise
measure of productivity.

Not that people aren’t trying. In our February issue James Johnson describes
how he uses lines of debugged, delivered code as a measure. But he recognizes the
limitations of this approach. “By default,” says Johnson, “it (lines of code) is the
best data available.”

In this year’s spring issue of the IBM Systems Journal, a pair of statistically
minded worthies, Walston and Felix, tackle the problem with graphs, tables, and
charts. They have compiled a data base from 60 completed development projects
and a productivity index based on 29 variables significantly related to productivi-
ty. All seems well until you realize that many of these variables, such as
“customer interface complexity” and “personnel experience and qualifications,”
are highly subjective and open to widely differing interpretations. Using a net
made of statistics, they are trying to capture the wind.

Others have suggested that we can quantify individual productivity by making
the professional programmer accountable for his work. Like a master Japanese
potter, each programmer would affix his chop to his finished creation; in the case
of programming teams the chief programmer becomes the signatory. Records of
test data should soon create relative rankings, pinpointing the competent produc-
ers and those that write code crawling with bugs.

Then there’s the Fortune Cookie Solution: “It is easier to go around the stone
wall than push it down” (Hong Kong Noodle Company, 1977). Liberally
translated-get the programmer out of the loop.

In that same DATAMATION article, Boehm called for the 50% automation level
. . . the date on which 50% of the programs can be implemented by the user in '
an hour or less, with no more than a day’s training. Today there is some work
involving automatic program generation but it’s still in the formative stages.
Logically the next step is to machine-store precise systems specifications, auto-
matically generate code and test routines, and voila, with the exception of a few
expert fine-tuners, you have done away with the applications programmers of the
world.

It is our opinion that this halcyon state will be a long time coming.

To survive the difficult transition years ahead, we suggest you keep a copy of
Fred Brook’s splendid little book, The Mythical Man-Month, right next to your
antacid tablets. Whereas the SILT report comments on what is and what is yet to
come, Brooks offers practical suggestions. His pragmatism is conveyed in easy to
read but masterful prose, embellished with illustrations that enlighten and amuse.
Although over two years old, it’s still the best guide to slogging through the
quagmire of software development.

And in DATAMATION we’ll continue to search out and publish articles that
reflect current work on programmer productivity and software development.

Perhaps some day programming will no longer be the mysterious, arcane craft
it now is, much like alchemy and horography. Like all passings, something will be
lost, but certainly something will be gained. =
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Integrity in

- Data Base Systems

" by Robert M. Curtice

The time to decide how to control data base integrity and how to recover from
processing errors is before any application program gets near the data.

The integrity aspects of data base sys-
tems are of some concern to all users
and of major concern to many. By
integrity we mean the ability of the
system to maintain the values of data
items as they were intentionally placed
on the data base. Integrity mecha-
nisms are invoked by data base manage-
ment systems to prevent erroneous
data values from replacing the in-
tended data values. Similarly, at a low-
er level, operating systems also employ
such mechanisms (such as read after
write).

Integrity mechanisms do not prevent
bad data from appearing on a data
base if a user or user program inten-
tionally put it there. Rather, they are
concerned with data errors resulting
from the environment, from the data
base software itself, and from various
system or program failures.

There are three objectives in detail-
ing here the various causes of error
and the integrity mechanisms used to
overcome them. First, there is a gener-
al confusion over the classes of error,
how the basic integrity mechanisms
" work, and the terminology involved.

Second, each of the many data base
management systems in use today con-

tains distinct integrity mechanisms;

and prospective users need to identify
and evaluate these in relation to their
needs. While we do not provide a com-
pendium of the features of all systems
here, we will use existing systems as
examples of the various methods and
approaches in use.

Finally, in an operational environ-
ment, there are standards and proce-
dures which need to be established no
matter how automatic the integrity
mechanisms of the data base software.
We can provide a framework for those
integrity standards, for diagnosing er-
ror conditions, and for developing

guidelines for remedial action. In-

tegrity mechanisms break down into
two classes: those invoked in the nor-
mal mode of processing, and those
which come into play during abnormal
modes of processing. (See Fig. 1.)

Integrity in the normal mode
Modern data base management sys-
tems provide three classes of integrity
mechanisms for the normal mode of
operation. These mechanisms can be
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thought of as preventive measures: they
prevent integrity errors from occurring
during the normal running of applica-

. tion programs. Note that we do not

include here provisions for preventing
an application from intentionally in-
troducing errors in the data base. An
example of an intentional error would
be a program which altered system
control data (such as a pointer). Most
data base systems do, in fact, protect
against this kind of intentional error.
(The programmer may not have made
the error intentionally, but the pro-
gram surely did!) )
Processing intent. The first class of
integrity protection deals with “pro-
cessing intent.” As one of its first
communications with the data man-
agement - supervisor, - an application
program declares its processing intent
against each data base (usually as part
of the OPEN command or equivalent).
The most common processing intent -
modes and their meanings are given in

Table 1.

The intent mode of a program iden-
tifies the allowable intent of other pro-
grams with which it can run concur-
rently, with respect to a data base.
Thus, if EXCLUSIVE is specified, no
other program which accesses the data
base can run together with this one; if
PROTECTED is specified, then retrieve-

only - (but not update) programs can
run concurrently; and if SHARED is spec-
ified, any program can run concur-
rently.

Conversely, if program 4 intends to
update the data base in shared mode,
and another program B already has it
opened in a protected mode, then pro-
gram 4 must await the completion of
program B (the data base supervisor
initiates the wait).

How does processing intent act as an
integrity mechanism?. First, some pro-
grams require that the data base re-
main constant during its entire execu-
tion so that inconsistencies do not re-
sult. For example, consider a program
which computes the percent of total
U.S. population in each state, where
there is .one data base record for-a
state. If the population figures were
being updated concurrently, some rec-
ords would reflect the new data, some
not; the percentages would be in error.

Conversely, some programs make
wholesale changes to the data base,
and it is preferable to have even re-
trieve-only programs. awalt their com-
pletion.

Next, many system utility functions
(such as reorganization or recovery)
by their very nature demand exclusive
or protected use.

Finally, intent is used in recovery

NORMAL MODE

PROCESSING CONCURRENT DEADLOCK

DATA BASE
INTEGRITY

INTENT UPDATE DETECTION
CONTROL AND
RESOLUTION

ABNORMAL MODE

DATA - PROGRAM SYSTEM

BASE ABEND FAILURE

LOSS RECOVERY RECOVERY
RECOVERY

' Fig. 1. Data base integrity, at least for this dlscusswn, lnvolves the ability of the

system to maintain the values of data items as they were intended to be—where
anything done by the user or user program is taken to be “intentional.”

DATAMATION



itself as will be described below.

Data base management systems dis-
tinguish themselves with respect to
processing intent primarily by the level
to which the intent may be specified.
For example, in IMS/Vs intent may be
specified at the segment type level, in
DATACOM/DB at the file level, and in
IDMS at the area level. In general, the
lower the specifiable level the better,
since fewer intent conflicts will result,
thereby allowing greater concurrent
operation of programs while still
achieving the purpose of the intent
mode.

Consultant update control. The sec-
ond class of normal mode integrity
mechanism has to do with “concurrent
update control.” Here we are con-
cerned with errors resulting from two
or more programs updating the same
piece of data “concurrently” (in shared
intent mode). It is quickly described
with the example in Table 2, which
contains a sequence of events.

Clearly, the desired value after event
4 is 9 and not 6. The mechanism intro-
duced to prevent this error is called
lockout, and results in this case in the
system prohibiting program B from
reading the record in event 2.

Some data base management sys-
tems (such as ADABAS) require the pro-
gram to issue an explicit instruction to
read with intent to update, while others
assume all reads may update (as
TOTAL). Lockout of the record which
was just read then occurs, until: (a)
the update is issued, (b) the program
issues an explicit unlock, (c) another
record is read, (d) the program ter-
minates or abends, or (e) a checkpoint
is issued, all of which choices depend
upon the particular system.

Note the distinction between intent
and lockout: exclusive or protected in-
tent locks a data base (or file or record

type) for the duration of the program
while lockout usually locks a record
occurrence for the duration of the up-
date only.

Notice too that for the concurrent-
update integrity mechanisms to work
properly, all update programs must use
the same copy of the multi-user version
of the data management supervisor. If
each update program used its own
copy of the system, then each could
have the data base open for update,
not be aware of the other’s existence,
and cause errors of the kind described
above.

At least one system, TOTAL, protects
against this by physically flagging a
data base which is opened by one copy
of the pBMs and prohibiting access by
another copy. This problem also effec-
tively prohibits shared access to a data
base by two cpu’s.

Deadlock detection and resolution.
The third mechanism is referred to as
“deadlock detection and resolution.”
Deadlock is a condition which occurs
as a result of lockout; as such it is not
strictly an integrity mechanism al-
though it is normally considered one.
Assume the following sequence of
events:

1. Program A locks out record 1.

2. Program B locks out record 2.

3. Program A reads with intent to

update record 2. -

4. Program B reads with intent to

update record 1.
The data management supervisor pre-
vents program A4 from event 3 until
record 2 is unlocked. But it also pre-
vents program B from event 4 until
record 1 is unlocked. Stalemate: nei-
ther program can proceed.

Again, data management systems
vary in the way they detect and resolve
deadlock. We have the following cases:

1. In some systems, such as IDMs,

PROCESSING INTENT OPTIONS

Intent Intent mode
EXCLUSIVE PROTECTED SHARED
RETRIEVE-ONLY No other Retrieve-onl An rogram
RETRIEVE AND program can program car}tl gapn rgn
UPDATE run run

Table 1. “Intent” describes what a program will do to a data base. “Intent mode” de-
scribes what other concurrent programs will be allowed to do to that data base.

CONCURRENT UPDATE ’PROGRAM

Event Program Action Result
1 A Reads record Record contains value = 2
2 B Reads record Record (still) contains value = 2
3 A Adds 3 to value Record contams value = 5
and writes record
4 B Adds 4 to value Record contains value = 6

and writes record

Table 2. Concurrent updatlng can easily cause errors. Here in event 4, program B is
updatmg the value it read in event 2. The update which was supposed to take place
in event 3 is simply lost, and a value of 6 is recorded when the value should be equal

to 9.
May, 1977

TOTAL, and MODEL 204, dead-
lock is not possible. This is be-
cause a given program can lock
only one record at a time—
hence the situation above cannot
occur. So if a program needs to
be sure that more than one rec-
ord will not be altered by anoth-
er program during a specific
time (say the time to process a
transaction), then it will have to
use a protected processing in-
tent.

2. In ms/vs, deadlock is detected
and one of the programs abort-
ed, backed-out, and restarted.
(See the next section for details.)

3. In ADABAS, if a program requests
a locked record five times, the
record is unlocked. Then, the
new requesting program can
gain control of the record and
proceed. The programming im-
plication is that once a program
locks a record, it may attempt to
update it only to find that it had
lost control. The record must be
reread and the update repro-
cessed.

Integrity in the abnormal mode_
The abnormal mode of operation is

concerned with preventing integrity er-
rors when an abnormal event has oc-
curred. Abnormal events of interest
here are:

1. Loss of all or part of the physi-
cal data base (head crash, fire,
etc.).

2. Abnormal termination of a pro-
gram (abend).

3. Complete loss of the system
(power failure, etc.).

The mechanisms which data base
management systems use to recover
from such an abnormal event depend
on preventive measures which are in
effect during normal processing. Three
of the most significant measures are:

Backup Copy: A backup copy of
the data base is created at regular pro-
cessing intervals (typically one to sev-
eral days). Almost all commercial
packages provide a utility program for
fast unloading of the data base to
magnetic tape.

Logging: The process of logging (or
journalizing as it is sometimes called)
involves a duplicate recording of each
data base transaction which modifies
(adds to, revises, deletes from) the
data base. It has two modes:

“Before” image logging: a copy is
made of the information on the
data base as it existed prior to the
modification.

“After” image logging: a copy is
made of the information on the
data base as it exists after the mod-
ification.

Existing data base management sys-

tems differ widely in the features they
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provide for logging. The following list
includes some important distinctions
among these:

° Options: Most systems now pro-
vide both “before” and “after” image
logging. Sometimes logging may be op-
tionally enabled by data base or file,
sometimes by program.

° Media: Most systems log onto
magnetic tape, but some intermediate-
ly log to disc (such as sYSTEM 2000).

° Dual Logging: 1Ms/vs, for exam-
ple, permits two logs to operate simul-
taneously for added integrity and flexi-
bility.

° User Logging: Many systems per-
mit an application program to write
messages directly onto the log file.

© Use as a Teleprocessing Log:
Vendors which offer integrated data
base/data communications systems
(like pATACOM DB/DC) use a single log
file for both data base and data com-
munications logging. In addition to us-
ing fewer resources (one tape drive vs.
two, for instance), this ability can
have important advantages in recovery
of an on-line system as discussed be-
low.

° Blocking: The blocking of log
records is a trade-off. It makes more
efficient use of the logging medium,
but should a failure occur, certain log
records which were being built up into
a block within a volatile memory will
be lost. Subsequent recovery would
have to begin from an earlier point in
time.

o Physical vs. Logical: The more
physical the logging, the closer the log
record looks to the “before” or “after”
image. The extreme case is when a
snapshot of the entire data base block
containing the modification is logged
(as in 1DMS). This results in a large log
file but very quick recovery processing.
Sometimes just the logical record is
logged, requiring less space but some
additional processing. Some systems
log a processed form of the command
which resulted in the modification (as
does SYSTEM 2000).

Checkpoints: Application program
checkpointing is a facility provided by
many operating systems to enable long
running jobs to be restarted at the last
checkpoint, rather than at the begin-
ning of the job, should a failure or
abend occur. In a data base context it
has several important implications:

© A data base checkpoint results in
the flushing of all data base buffers.
Modifications which a program made
to records in the data base buffer may
not be physically written at that time, a
checkpoint will force the physical up-
date.

© All locked records will be un-
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locked after a checkpoint.
" © Data base position may be lost
after a checkpoint.

° When a data base checkpoint is
taken, the system records the check-
point and associated data on the log -
file.

® When a program ‘“signs-on” to
the data base system (explicitly, or
perhaps through an OPEN statement) it
is automatically checkpointed; similar-
ly during “‘sign-off.” In this way, the
log file contains an historical record of
programs which were in process at any
time, of the data bases or files they had
open, and the intent of each program
against each data base or file.

Now how are these mechanisms used
during recovery from the various types
of abnormal events?

Data base loss recovery. When all or
part of the data base is lost due to a
head crash, unreadable data, or other
reasons, the data base or file lost is first
loaded using the most recent backup
copy. Most systems provide utilities to
do this. Then, all log file records which
represent “after” images of modifica-
tions made subsequent to the date of
the backup copy are applied in a re-
store or roll forward operation, again
using a utility program. This will bring
the data base to the position it was at
when the last log record was created.

Depending on when the loss of the
data base was uncovered (prior to dai-
ly startup? during the middle of a
batch run? during the middle of an on-
line ‘transaction posting session?) and
on the extent of loss (entire data base
vs. one block, for instance) a decision
may be made to continue processing
until an orderly shut down can be
made, to stop processing and to roll
back certain programs (see below)
prior to restoring a portion of the data
base, or to restore the data base only to

a specific checkpoint and restart pro-
grams from that point.

These decisions are made by the
data base administrator or his repre-
sentative based on the conditions pres-
ent at the time.

There is a trade-off between taking
frequent backup copies of the data
base and the time it takes to restore it.
Note that in the process of applying
“after” images, the same record may
be “restored” several times—once for
each modification made since the back-
up copy was taken. Since we are only
interested in restoring the data base to
its most recent condition, we could sort
all of the log images for each record to-
gether and only keep the one corre-
sponding to the most recent change.
Such a “change accumulation” utility
would minimize restore time. One is
provided as part of 1IMS/vs.

Another important factor in the re-
store operation is that while one data
base is being restored, other programs
which depend on the log file may not
be able to proceed even though they
are not accessing the data base or file
in ‘question. Dual logging is advan-
tageous in this case. sYSTEM 2000 cre-
ates a separate log for each data base
(from the single intermediate disc
log), so restoration can proceed inde-
pendently up to a point.

Finally, some systems. (including
ADABAS) provide for restoration on a
track basis if only one or a few tracks
are lost.

Program Abend recovery. A pro-
gram which has a retrieve-only in-
tent, and abnormally terminates, is of
little concern. But one which is updat-
ing a data base must be attended to, or
the data base will remain in a quasi-
updated condition. Several alternatives
are possible:

1. The data base can be reloaded

and restored to the point when
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Fig. 2. When two programs are acting on the same data, and one abends, a rollback
operation on the offending program will not ensure integrity. If program A abends

after processing record 3, rolling back the

records it has touched to their original

values will accidentally undo the updating program B did on record 2.
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the abending program began.
The program can be rerun if the
abend cause was transitory.

2. The restoration can be made to
the point of the most recent
checkpoint, and the program re-
started, if checkpoints were pro-
vided and the cause is transitory.

3. The program’s modifications to
the data base can be undonc
through the backout or rollback
operation. Here, the “before”
images on the log file are applied
so that each data base record is
returned to the condition just
prior to the modifications made
by that program. This entails ac-
tually reading the log file back-
wards and applying the “before”
images in the reverse sequence
from which they were created.
The rollback process can pro-
ceed all the way to the point
when the program began (its
sign-on record on the log file) or
to the most recent checkpoint,
again depending on the restart-
ability of the program.

Most data base management systems
provide utility programs to roll back
the effects of a program, either entire-
ly or to a specified checkpoint. Some
systems (including 1Ms/vs and IDMS)
provide an automatic rollback facili-
ty—when an abend is detected, the
program is automatically rolled back
without operator intervention.

Consider now the case in which two
programs have a data base open with
shared update intent, and one abends.
A rollback operation on the offending
program is insufficient to insure integ-
rity. (See Fig. 2.) The sequence of
events is such that program A first
updates records 1, 2, and 3, and then
some time later program B updates
records 4, 2, and 5, in that sequence.

Now assume program A abends. If
we roll back the modifications made on
all records affected by program A4, say
to a checkpoint just prior to modifying
record 1, then we will have undone the
update of program B on record 2 as
well!

This situation is handled differently
in various systems. The main problem
is to determine the effects of rolling
* back one program on another program
which is also accessing the same data
base. Note that even read-only pro-
grams can be affected—if, for exam-
ple, some decision was reached by pro-
gram B based on the content of record
2 after it was updated by program A4,
and a different decision would have
been made prior to update (or after
rollback).

With most systems, the solution is to
identify which other programs had up-
date intent concurrently, and perform
a rollback on them ‘as well. The log file
provides the data about the programs
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involved, but the problem is to deter-
mine how far to roll back each one.

In the example, we first rolled back
program A to its last checkpoint, say
time T/. Now we must roll back pro-
gram B at least as far as T/. However,
we have to stop at a checkpoint, so we
roll back program B to its most recent
checkpoint just prior to T/. But this
operation may undo some of the up-
dates of program A prior to T1!

We can always examine the log file
to determine if this is the case, or
perhaps both programs must be re-
started from the beginning. Nothing
can be done automatically, and in sys-
tems with automatic rollback (such as
IDMs), this facility can only be in-
voked when a program has protected
intent against the data base.

Otherwise no automatic rollback
can occur, and it is up to the operator
or data administrator to analyze the
situation and take appropriate action.

The somewhat unsatisfactory recov-
ery mechanism described above can be
overcome in two ways. In the first way,
the system queues all modified records
between checkpoints, IMs/vs is the
only current system which uses this
method (and 1MS/DC must be in use).
The queuing prevents program B from
gaining access to records updated by
program A, until program A termi-
nates or issues a checkpoint.

If program A abends, then it can be
rolled back (automatically) without
undoing the affects of another pro-
gram. The trade-off is in the overhead
of queuing the modified records, and
in forcing other programs to wait for
the release of specific records.

The other method is to synchronize
the checkpoints of the various pro-
grams, so that rollback can be done to
a common point in time. This requires
all programs with update intent to issue
checkpoints at the same time. Again,
there are several ways to do this.

ADABAS has a special facility to allow
synchronized checkpoints. It entails
one program issuing a call for a syn-
chronized checkpoint, then when other
programs issue normal calls to ADABAS,
they receive a special return code indi-
cating that a checkpoint is in process,
and the program can take appropriate
action to participate. This scheme, of
course, has an effect on programming
logic because the special return code
must always be tested.

The other method to ensure syn-
chronous checkpoints involves the use
of a transaction processing monitor.
Some general discussion of the on-line
environment is appropriate before we
describe how the teleprocessing moni-
tor influences integrity. Everything
discussed thus far applies to on-line as
well as batch programs.

The important concept with regard
to on-line programs is that for the most

part, they are short-lived. This is be-
cause under transaction processing we
consider each transaction processed to
be a complete run of the program
(module) which processed it. And
each transaction is normally processed
in one, or perhaps several, seconds (de-
pending on complexity).

Since checkpoints are always taken
at the start of each program, rollback
of a program corresponds to rollback
of one transaction. This simplifies
things considerably. The monitor be-
comes responsible for “re-feeding” the
proper transaction to a program which
has been rolled back and restarted. An
integrated DB/DC capability (such as
TOTAL and ENVIRON/ 1 have) is advan-
tageous to this. Now the teleprocessing
monitor has to synchronize its transac-
tion checkpoints with the data base
checkpoints so that restart can be syn-
chronized. Beyond this, the TP monitor
can force a system-wide checkpoint by
holding-up the processing of transac-
tions until no activity is in process.

Depending on the duration of each
transaction, and the frequency taken,
system-wide checkpoints can have
minimum impact on throughput and
response time; they provide for a very
clean restart point. INTERCOMM, for
example, has this facility operating in
conjunction with a number of data
base management systems. So rollback
of specified on-line programs to a
common system-wide checkpoint will
maintain the integrity of the data base.
However, if one or more batch pro-
grams were involved, this solution is
not available.

Finally, in environments which have
only modest transaction processing ac-
tivity (say no more than several per
second, depending on equipment in
use), it may be possible to operate
each transaction processing program
with protected update intent. This
would relieve the checkpoint synchro-
nization problem because each trans-
action would have protected use of the
data base and could be rolled back
independently. Remember that many
of the data base systems in use are not
fully multithread so that this restriction
is unlikely to cause a bottleneck.

System failure recovery. A total sys-
tem failure can be caused by a variety
of familiar conditions. The important
characteristic’ of a system failure, as
opposed to a program abend for in-
stance, is the loss of the operating sys-
tem and main memory contents.
Hence any knowledge about what was
happening at the time of the failure
must be based on external data from
the log file, the data base itself, or the
operator. Otherwise, a system failure
can be regarded as an abend on all
programs in process, plus the potential
for a data loss if a hardware malfunc-
tion was involved. So recovery from a
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system failure can be a tricky under-
taking.

Successful data base recovery from
a system failure currently depends on
human diagnosis and action. The in-
tegrity mechanisms and tools already
described, plus a few others, are avail-
able once the appropriate action steps
are identified. The decision to roll back
or roll forward is a particularly impor-
tant one. In a batch environment, a
roll forward may be more straight-for-
ward, but in an on-line environment a
rollback may be required due to the
need to get back up and running quick-
ly. Here, rollback of all update pro-
grams to the last system-wide check-
point is an effective recovery strategy.

Either of these strategies, of course,
involves the use of the log file, Note
that the failure itself could have oc-
curred right in the middle of writing a
record to the log file as well as to the
data base. So one of the first actions is
to run a utility which examines the
condition of the log file, reports on the
programs which were in process at the
time of failure, and plages an end of
file marker on the log file since none
would have been written.

If in fact a log record was being
written at the point of failure, it is lost.
But this is not a problem since the log
record is written prior to the data
base update; thus the update would not
have actually taken place yet.

On the other hand, suppose the fail-
ure occurred after the log record was
written, but before the data base was
updated. Again there is no problem
since a rollback would merely replace
the record with an identical “before”
image; roll forward cannot get this far,
since there is no checkpoint beyond
the failure point at which to restart.

There is a problem, however, with
the loss of log records which were be-
ing assembled in memory for a blocked
log file. Unless these log records are
forced to be written (even if it means
some wasted space in the block) when
a checkpoint or end of program is
reached, then rollback may not work
properly. In other words the data base
might be updated, but the changes not
reflected on the log. Restart, or com-
plete rerunning of the program, may
well process the same update twice.

Physical examination of the data
base may be required to determine the
synchronization of the data base and
the log file prior to rollback. System-
wide checkpoints, in particular, may
flush the log buffer to work properly.

A similar problem can exist in an on-
line environment when the data base
has been “closed” by a transaction pro-
cessing program, but a failure occurs
while the program is still in process as
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far as the TP monitor is concerned (for
example, the program may be format-
ting an output message to confirm that
the update was completed). The up-
date may not be backed out since the
data base was closed, but the monitor
may refeed the same transaction dur-
ing its restart. Again, human interven-
tion is called for.

Once the data bases have been re-
covered to a predetermined point at
which processing may be begun or re-
started, the data base supervisor can
be loaded and applications processing
can begin again. The point at which
this can occur will vary by the particu-
lar system in use. Some systems, espe-
cially those which treat the data base
as a single physical entity, require all
recovery to be completed using sepa-
rate utilities prior to commencing nor-
mal operation.

Others permit recovery of portions
of the data base concurrently with nor-
mal processing of other portions,
sYSTEM 2000, for example, incorpo-
rates the restore and roll forward func-
tions directly into the data base super-
visor and treats each data base as a
separate entity; normal operations can
proceed on one data base while resto-
ration is proceeding on another.

Many systems provide for a “dam-
age flag” to insure that adequate re-
covery has taken place. When a data
base or file is ‘opened with update in-
tent, a flag is set on the data base itself,
It is not turned off until normal ter-
mination of the program. If a failure
occurs and the system is reinitialized,
the flag is examined and if set, further
access is denied until recovery is com-
pleted. Both sysTEM 2000 and ADABAS
can automatically roll back all update
programs upon reinitialization of the
system after failure.

Know the game's rules

It should be obvious from the above
discussions that concern for data base
integrity cannot be left until a failure
or loss occurs. Advanced planning,
testing, and the development of ade-
quate standards and procedures are
called for. These activities are all
highly dependent on the integrity
mechanisms incorporated in the data
base management system and related
software in use.

Each organization needs to study
the integrity issue as it relates to its
own environment and applications re-
quirements, and to then establish ap-
propriate standards and procedures.
The following guidelines are offered as
initial points for discussion in this pro-
cess: .

o Well documented procedures are
needed for use by operations personnel
in diagnosing and recovering from a
loss or failure. In the absence of on-site
data base administration personnel,

operations must act on their behalf.

o As many realistic failure condi-
tions as possible should be thought of
in advance and the recovery mechanism
tested (such as a failure during recov-
ery).

o Do not update on-line where it is
not necessary. Do not update on-line
and batch concurrently if possible.

o Think through the processing in-
tent mode requirements of each pro-
gram carefully. Avoid shared update
mode unless performance demands it.
Guard against two copies of the data
management supervisor updating the
same data base.

e Consider the integrity related as-
pects of all applications programs. For
example, in on-line programs, do not
close the data base until the transaction
is complete, and keep each transaction
short if possible.

o Examine the performance impli-
cations of the integrity mechanisms in
use, For example, in the protected
mode the use of a conversational
transaction may result in long wait
lines for other transactions.

o Evaluate the need for backup
copy frequency in relation to cost and
time to recover. Large data bases may
need to use a segmented copy strategy.

o Institute and enforce checkpoint
standards, particularly for batch pro-
grams which may be run in conjunc-
tion with on-line activity. E3
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Six Approaches to
Distributed Data Bases

by G. A. Champine

The technology is here, and we know quite a bit about where to apply it.

During the past few years, the topic of
distributed data base systems has re-
ceived much attention, but very little
information has been shared about ac-
tual implementation examples, or how
these examples fit into the global pic-
ture.

The reason for the interest in dis-
tributed data base systems is because
they provide a solution to some very
real problems for the geographically
distributed organization which needs
to preserve a unified information-shar-
ing and processing system. Then too,
information processing and storage
costs have been decreasing at twice the
rate of decreases in data communica-
tion costs. Therefore, it is becoming
increasingly attractive to substitute
lower cost local processing and storage
for (relatively) more expensive data
communications. There are also ad-
vantages in system reliability and sys-
tem performance for those applica-
tions where distributed data bases are
appropriate.

The geographically distributed sys-
tem user currently has two approaches
available for implementing a unified
data system.

1. The files can be centralized, with
access by remote terminals. This ap-
proach provides for economy of scale
and for easy central implementation
and control. However, communication
costs can be high and the system is
quite vulnerable to a failure at the cen-
tral site or in the communication sys-
tem.

2. The system can be implemented
with a number of (generally small)
computers (nodes) at the various loca-
tions, each with its own mass storage
and terminals. There may or may not
be a central node. Applications soft-
ware in the nodes can send data to, and
receive data from, other nodes. With
this approach, each node can access
only local files, and the burden falls on
the user to generate application soft-
ware to do all manipulation of data at
other nodes. The cost and effort to do
this require a very high level of capa-
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bility on the part of the users. How-
ever, there are benefits in failsoft oper-
ation, high transaction rates, and low
communications cost.

A “typical” node does not exist be-
cause of the application-dependent na-
ture of the configurations. However, a
number of systems have been imple-
mented with a (non-central) nodal con-
figuration something like the follow-
ing:

° Minicomputer with 64 to 128kB

¢ 10 to 20 crt terminals

® 10 to 20 MB mass storage

° 1 to 2 medium speed printers
(100-300lpm)
magnetic tape
communications equipment (1200-
2400bps)

° transaction/batch software

A number of the central nodes have
consisted of medium to large scale
conventional systems the size of a Uni-
vac 1100/20 or larger. However, the
non-central nodes can range from
small to large machines, depending on
application requirements, as can the
central node. Thus, it seems that the
distributed systems will not obsolete
either the medium or large scale sys-
tems, but instead will complement and
extend their application.

-

Centralization vs. distribution
The following situations can be

identified as typical candidate applica-
tions where a distributed data base
would be more efficient than a central-
ized data base.

1. Large volumes of data are gener-
ated at many locations, and fast access
is required. Some of .the data, and
summarizations of all of the data, are
needed at a central site in a timely
manner. An application example of

this is a chain of retail stores requiring

current status on operations.

2. A large amount of data is gener-
ated centrally, but fast access is re-
quired at remote locations. Either the

central or remote site can update the -

information. An application example
of this is the production scheduling of

manufacturing plants. The production
schedules are used by individual plants
to produce parts explosions and net
material requirements every day. En-
gineering changes can be made by each
plant.

3. Remote locations generate large
volumes of data for fast response to
immediate inquiry. The vast majority
of the inquiries are local, but fast re-
sponse is needed infrequently from
other locations. One example of this is
a unified stock quotation system cover-
ing the five stock exchanges across the
country; another example is interair-
line passenger reservation processing.

From a functional basis, each of
these applications could be satisfied
with either a centralized or distributed
system. However, each of the two ap-
proaches has advantages and disadvan-
tages.

In general, the advantage of a cen-
tralized approach are the disadvan-
tages of a distributed approach and
vice versa. They are, in broad form:

Centralized advantages/ distributed dis-
advantages
© operations economy
hardware economy of scale
unified control
' easy intrafile communication
" easy update/retrieval
compatibility

@ 0 9 0 O

Distributed advantages/ centralized dis-
advantages
° communication failsoft capability
° central site failsoft capability
° Jower communications data rate
and cost
° configuration flexibility
° high system performance (fast re-
sponse and high transaction rate)
modular implementation
° modular upgrade _
The failsoft capability of distributed
systems for communication or central
node failure arises because files and rec-

“ords are normally distributed on the

basis of record activity. The records
that are most active for a given node

69



SIX APPROACHES

are generally stored at that node. If the
central node becomes unavailable, the
high activity records can still be pro-
cessed. The performance requirement
for the communication system may be
reduced for the same reason.

At the same time, the benefits of
economy of scale for large central sys-
tems have been weakened or negated
by the advent of low cost small pro-
cessors and memories, both main
memory and mass storage. Also, there
is a management trend to decentralize
operations to obtain better control.

Often the application requirements
are conflicting, but generally the dis-
tributed system approach would be se-
lected if:

© Failsoft considerations are impor-

tant.

° The data base can be distributed

according to activity (partitioned
or segmented).

® Performance requirements (trans-.

actions/second) are high.

Implementation alternatives

A generalized system diagram for a
three level distributed data system is
shown in Fig. 1. Each node in- the
system is assumed to have data storage,
data processing, and data entry/re-
trieval capability in addition to data
communication.

If the data base accessed by transac-
tions can be segmented into local files
in the same way as the nodes are geo-
graphically distributed (that is, they
are congruent), then each data item is
stored only once on its own system; all
transactions and data are local, and
each node is aware of its own files.

However, a different situation arises
when transactions must reference data
that cannot be local to one node; this
situation may require distributed data.
The following approaches to data dis-
tribution are available:

1. Store duplicate (replicated) copies
of the total file at all locations, and
propagate updates to all locations.

2. Store the records of the data base
at the node that exhibits the highest
activity for that record, and transfer
transactions that cannot be handled lo-
cally to the appropriate node, either
the central node or the node holding
the record.

When access is made to data not
held locally, the transaction is treated
as an exception, and at least two op-
tions exist for its handling. The trans-
action can be forwarded to the next
higher node where a master directory
exists to forward the transaction to the
proper location. Or, an updated copy
of all data may exist at the next higher
node so that the transaction can be
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handled there directly.

The task of selecting the best match
between data base characteristics and
distribution method requires extensive
system analysis. However, on an intui-
tive basis, the best approach to distri-
bution of small files is to simply repli-
cate them and propagate updates to
all nodes holding a copy (of course,
appropriate synchronization methods
must be used). If the file is large and
has a small exception rate (say,
25%), the best approach would seem
to be to store records at nodes by activ-
ity and propagate exceptions.

However, if the file size is large and
the exception rate is high, it may be
necessary to centralize the file. This
can be summarized in the following
table.

Exception File Distribution
rate size method
—_ small replication
small large partition
high large centralize

A number of distributed data base
systems have been implemented and
are now operational. The following
have been selected for discussion be-
cause each one represents a unique
approach to implementation of distrib-
uted data base systems:

SITA ARPANET
Celanese Lowes, Inc.
Bank of America Aeroquip
SITA

sITA (Société Internationale de Tele-
communications Aéronautiques) pro-
vides a system for communication be-
tween airline data bases for the pur-
pose of making passenger reservations
on airplanes in Europe and Asia. As-
sume that a hypothetical Mr. Jones
wants to make an airplane trip that
requires travel on three different air-
lines, Northwest, Air France, and Luf-
thansa, and that he places his reserva-
tion with Northwest.

The Northwest reservation agent in

COMMUNICATION
SYSTEM

LEGEND:
T = TERMINAL .

(OPTIONAL)

Iyt

Fig. 1. The two basic approaches to distributing data bases are to replicate the entire

data base at each node, which will obviously work best when the file sizes are small
and communications costs are high, or to partition the data base, which works well
when most transactions are to “local” large files. When most transactions are not to
local files and file sizes are large, centralization of some form may still be the

answer.
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Minneapolis will check the (central-
ized) Northwest passenger data base
for the appropriate flight to determine
if space is available for the Northwest
portion of the trip. Assuming it is, the
agent will enter a transaction in the
Northwest system to determine if space
is available on Air France and Luf-
thansa. These data bases are not held by
the Northwest system, so the inquiries
(transactions) are forwarded to SITA
for processing since Air France and
Lufthansa are European airlines.

SITA determines the proper destina-
tions for the inquiries and routes the
transactions to the proper locations
(Paris and Frankfort, respectively).
The returning information also comes
through sitA for routing back to Min-
neapolis.

The classification of this system is a
virtual, partitioned data base .system
with the directory method of routing
exception transactions. ARINC (Aero-
nautical Radio, Inc.) performs the
same function for U.S. airlines that
s1TA performs for European/ Asian air-
lines and in the same manner.

CELANESE

Celanese is a large U.S. textile man-
ufacturer with a number of geographi-
cally distributed facilities with princi-
pal locations at Charlotte, S.C., and
Shelby, N.C. Each location has its own
computer which serves as a node in the
system. An integrated data base is
maintained jointly on these two nodes,
as well as a number of other nodes in
the system including laboratory quali-
ty control information, warehouse in-
ventory control, and shipping informa-
tion.

Each of the several nodes enters its
own tranactions into the integrated
data base. In addition to the usual
transactions performed by the labora-
tories, orders (including revisions),
customer information, and product de-
scriptions are entered from multiple
locations at Charlotte, while produc-
tion, billing, and order shipment sum-
mary data is obtained. At Shelby, data
is obtained from the production and
warehouse nodes for purposes of rout-
ing products to storage space, for ship-
ping, inventory control, production
control, and for storage space control.

The method of data base distribu-
tion at Celanese is to maintain repli-
cated files at both Charlotte and Shel-
by, with periodic updates of the data
from both locations. In addition to the
common data that is replicated, each
location also has unique data.

BANK OF AMERICA

The Bank of America is a large fi-
nancial institution headquartered in
California, with over 1,000 branches
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and 11 million accounts. Data process-
ing services are provided on a batch
basis from centers in San Francisco
and Los Angeles. In spite of the large
amount of data on customer accounts
held in the bank’s (batch) data base,
this data was not available to the tellers
because of a lack of on-line access
capability. The result was that in cash
payout situations, such as check cash-
ing and credit card cash advances, the
tellers had no way to determine ac-
count status quickly.

Therefore, predetermined rules had
to be established based on the amount
of the transaction in an attempt to
limit losses without invoking too many
customer complaints about delays en-
countered while manually checking
account status. Even so, check cashing
loss often ran in excess of $3 million
annually.

To improve this situation, an on-line
teller information system was estab-
lished with the goals of:

© a 33% reduction in check cashing

losses

° a 40% reduction in interoffice

phone expense

% a 16% reduction in office staff

A pilot system for 100 offices was
successful in meeting these goals, and
the system has now been expanded to
209 branches and 2,100 terminals on
an operational basis. The distributed
system is now approaching operational
status,

The data base is partitioned between
the two data centers, with exception
transactions from one node forwarded
to the other for processing. Each node
is fully redundant so that processing
can continue in spite of a hardware
failure. The distributed data base ap-
proach is estimated to have a lower
development cost by 40% than a cen-
tralized approach and is estimated to
be some $4 million lower in yearly
operating cost. The savings from this
system are expected to exceed those
operating costs by $3 million per year.

ARPANET

A software system entitled RSEXEC
(Resource Sharing Executive System),
has been developed by the Bolt, Be-
ranek, and Newman Co. for use on the
ARPANET to provide distributed re-
source sharing. A major characteristic
of RSEXEC is a distributed file capa-
bility which spans host computers
(nodes) and supports uniform file ac-
cess and automatic maintenance of
replicated files. RSEXEC is currently
operational on ARPANET. '

"'LOWES COMPANIES, INC.

Lowes Companies, Inc. is a chain of
140 retail lumber/hardware stores lo-
cated in the southeastern United

States. In the early 1970s, the decision
was made to move to an on-line inven-
tory control and customer invoicing
system. A centralized system was first
considered, with the data base located
at the corporate headquarters and
communication lines connecting it to
terminals in all 140 stores.

This approach served the centralized
operations well, such as central pur-
chasing, warehousing, and distribu-
tion/billing to the stores. But it was not
a good approach for the individual
stores because the data base for each
store was logically independent from
all others, and large enough to benefit
from economy of scale at the local
level. For this and other reasons, in-
cluding heavy communications cost, a
distributed system was examined.

The approach finally implemented

"was to install a minicomputer with disc

and up to 16 terminals at each store.
Each store is connected to the (func-
tionally distributed) central system by
data communication lines, and inven-
tory and sales summary information is
transmitted to the central system auto-
matically each night. The system also
receives information from the central
site each night, such as new price in-
formation.

System installation is now basically
complete. Store personnel have imme-
diate on-line access to inventory, pric-
ing, and customer account information
which yields a 30% increase in sales
person efficiency. It also yielded intan-
gible but definite improvements in con-
trol over credit sales, accounts receiv-
able, and price accuracy which results
in additional cost savings.

The Lowes system is, then, a parti-
tioned data base with all files and
transactions handled locally.

AEROQUIP CORPORATION
Aeroquip Corp., a subsidiary of
Libby-Owens-Ford, is a manufacturer
of fluid power components, including
hoses, fittings, and couplings in many
sizes. The company had been using an
on-line query system locally at the cor-
porate hedquarters for inventory con-
trol and order processing, and wished
to extend the capability to a number of
other manufacturing locations scat-
tered from Georgia to Oregon. The ob-
jective was to provide on-line order
processing, inventory control, credit

checking, and shipping documents, to

facilitate shipping most orders within
24 hours after receipt.

The classical centralized data base
approach was examined first and found
to be too expensive from a data com-
munications standpoint.

The system ultimately selected uses
intelligent terminals at each node, sup-
ported by a local data base on disc.
These intelligent terminals are con-
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nected by low performance communi-
cation lines to the central data base on
a large scale mainframe, where a com-
plete copy of the entire data base is
maintained. Each node maintains a lo-
cal subset of the master data base that
is needed by that node.

In operation, the central site dials
each node once every five minutes over
a WATS line for transactions that cannot
be handled locally. At night the central
site dials each node in turn and obtains
the accumulated transactions in com-
pressed form and sends back updated
records and output reports. The sys-
tem became operational in 1973.

This approach, then, is a partitioned
data base with exception transactions
sent to the central node where they are
handled by a complete copy of the
file.

At least a partial proof
The above examples have been

selected to illustrate some of the ap-
proaches to distributed data base sys-
tems. (See Table.)

It would appear that, at least in
some instances, distributed data base
systems have lived up to expectations.
Although there is still a great deal to be
learned about the proper design, im-

SITA oo, partitioned, exception transactions handled by directory at master
node

Celanese ........... replicated files

Bank of America. ... partitioned, exception transactions sent to other nodes for process-
ing (no master)

ARPANET ........... this network is accessed by such a diverse user community that
all design approaches may be currently being used

Lowes ............. segmented, all files local -

Aeroquip .......... partitioned, exception transactions handled by duplicate data at

master node

plementation, and appropriate applica-
tion of distributed data base systems, a
basic technology and sphere of appli-
cation does seem to exist.

It has been suggested by some that
the advent of distributed data base sys-
tems will eliminate the need for large
scale computers. The evidence does not
seem to support this contention. Of the
examples cited, SITA and ARPANET use
large scale computers as nodes; Cela-
nese and. Aeroquip use both large and

small computers as nodes; and Lowes Dr. Champine is senior staff con-
sultant at Sperry Unjvac, where he

and Bank of America use small (_:om- is responsible for managing the ad-
puters as nodes, It seems more likely vanced technology program, and
that, while small computers may re- | for technology planning of future
place large ones in some distributed 'a;gfe S‘;a'le ‘;‘?"",{ge"c‘a' °°r_‘;’:”::e"
h . . systems. In IS years wi
data appllca_ltlons, they will c_omplemept company he has held several tech-
them or fail to compete with them in nical and managerial positions in
others. Thus, we may well see a com- software and systems design, the
plete spectrum of alternative configura- m°ft "efcegt of V(‘;""Chtwas das di-
tions in use as the technology matures, ;gf Ic;rr; - ch;aengsstzﬁsems esign
depending on the application. *

Penril’s New 48 MICRO Automatically Equalized Data Modem
Fastest Poll In The Industry!
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New Hytype Terminal for OEMSs!

Fine print quality, hics versatili
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We call it HyTerm and we’ve given it all the proven ties. Othet features: control panel and switches,

HyType reliability and maintenance ease. HyTerm is audible alarm, variable format control, escape-code

controlled by a microprocessor for speed, efficiency . functions, full ASCIl character set, keyboard overflow

and versatility. It utilizes the new Diablo HyType I buffer, 158 character print buffer, and data error

Printer mechanism noted for its typewriter print detection. Numeric pad, pin feed platen, and form
‘quality and speed. HyTerm is interface compatible to tractor feed options are available. For complete

RS-232C and communicates in standard ASCI| code. specifications and features, write

Both Receive Only (RO) and Send/Receive (KSR) Diablo Systems, Inc.,

models are available. All logic and circuitry, micro- 24500 Industrial Blvd.,

processor, memory, and power supply are contained Hayward, California D'
within the cover. Printer flexibility is maintained so 94545, or Diablo ' Iablo
software can initiate the mechanism’s unique graphics  Systems, S.A., Avenue

performance, and its inherent high-speed horizontal de Fre 263, 1180 Diablo Systems, Incorporated
and vertical tabbing and backwards printing capabili- Brussels, Belgium. A Xerox Company
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The Many Faces of the DE

A

by Edward K. Yasaki, Sr. Associate Editor

The higher the data base administrator’s job is placed in the organization,
the better it seems to work. But is it really more sales than technical?

At the Chase Manhattan Bank in New
York City, the data base administra-
tion activities currently include the
identification of data elements that are
required for a specific project, separat-
ing them from data that has a corpo-
rate role. The company’s data process-
ing organization has been in the data
base environment for less than two
years.

“We don’t have a corporate-level in- -

tegrated data base,” says Joseph Ju-
denberg, Chase’s manager of data
technology management. “We have
some data bases that are totally non-
integrated, and we have one or two
that are integrated by application.
They're functional data bases,” he ex-
plains. But Judenberg, with a clear
view of his objectives, is working to-
ward making integration at the higher
level feasible. “We’re not sure the cor-
poration is moving toward integra-
tion,” he says with a chuckle. “But
we're building the technology and the
environment to make it possible.”

These early steps by the nation’s
third largest bank place it at least one
giant step ahead of most dp organiza-
tions, some of which have 'yet to enter
the data base environment. But even
those that have taken that first step and
have named someone to the position of
data base administrator (dba) appear
uncertain as to what should come next.

Gene Altshuler of Stanford Re-
search Institute says people have come
up to him at conferences where he has
spoken on the data base technology.
They introduce themselves as the dba
for a company, then ask, “Now what
doIdo?”

srr’s Karl A. Drexhage, like Altshul-
er a senior member of the management
systems consulting staff, tells of a dba
with a year on the job who had been
assigned to a department where he had
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little visibility. He was defining dic-
tionaries and looking for tools. “That’s
the last thing he should have been do-
ing,” Drexhage says.

By no means is that the dilemma at
Fairchild Camera and Instrument
Corp., the large semiconductor and
equipment maker in Mountain View,
Calif. This company has had 1BM’s 1IMS
up for about a year and admits to
being in its infancy with the implemen-
tation of data bases. A few small appli-
cations programs have been completed,
using non-integrated data bases, but
Fairchild is now bringing up an order
processing system with data bases inte-
grated at the functional level. The
company is looking for a dba.

Even those that have
named someone as g data
base administrator seem
uncertain about what to
do next.

“We've got a lot of sales work to
do,” says Sharon Bonner, Fairchild’s
manager of software and procedures.
“We've got to sell upper management
on the idea that data base is the way to
go.” It’s an expensive proposition, she
adds, “and the payoff is quite a ways
down the road.” But Bonner, who re-
ports to the head of dp and has his full
support, is still staffing up the db man-
agement group. “I'm looking for peo-
ple who are not only technically capa-
ble but can also sell ideas, get along
with people, and can look at the broad
scope of things.”

Standing in stark contrast to this is
Standard Oil of Indiana’s operations in
Tulsa, Okla. This division of the Chi-
cago-based concern has operations that
range from finding oil and producing it

to keeping track of the costs. The data
bases there are integrated at the divi-
sional level, not merely by functions,
and managed by a staff of 10.

What does the title encompass?
Thus one finds that there are data

base administrators and then there are
data base administrators. The job title
is almost as broad as “medical practi-
tioner,” which runs along a continuum
encompassing everyone from a para-
medic to a nurse, with their many spe-
cialties, to an intern and the numerous
surgeons and physicians with their spe-
cialties.

The pay scale of a dba similarly
varies. At the low end, it is said to be
$25,000, plus or minus $2,000. In an-
other instance it ranges from $26K to
$32K; one respondent placed it from
$20K to $40K, and at the lofty end it
goes up to $50K. A management con-
sulting firm is said to be staffing up to
advise clients on the higher level of
integration, offering from $50K to
$60K for anyone fortunate enough to
qualify. .

Organizationally, too, one finds the
dba or the head of data base adminis-
tration reporting directly to the head of
dp; sometimes on a par with the head
of tech support and reporting to a
manager or supervisor who is directly
under the dp manager, and also some-
times reporting to someone who is two
steps removed from the head of dp. “I
would think,” one dba said, “that the
higher you can start it in any size
company, the better off you're going to
be.”

It is the existence of these types of
disparities that strikes anyone looking
into the dba job title. Some members
of data base administration groups are
necessarily so immersed in the techni-
cal aspects of the activity that they fail
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to take the larger corporate view of the
role of data. Those who have risen
above that have yet to sell their man-
agements on what Drexhage calls a
“planning view of data.” And there are
organizations that have allowed appli-
cations-level data bases to be developed
without any coordination or central
management.

Altshuler of sri, in Menlo Park,
Calif., views three potential conditions
under which a company will consider
installing a data base management sys-
tem. “One is because they have a spe-
cific system that has a complex enough
structure or a data base that’s dynamic
enough to require generalized tech-
niques to manage it,” he says. “So they
bring it in for one system and one

system only.” At this point they will
bring in one of the dbms software
packages.

“The other is where they have a low
level of integration requirement. In a
bank it might be all loan systems; in a
manufacturing environment it might
be production control with bill of ma-
terials processing, inventories, plus or-
ders. It’s a low level of integration.

The final step, which is considered
the ultimate and most desirable, is a
corporate integration of data, so that
one can support management informa-
tion that cuts across functional operat-
ing lines. We haven’t seen more than
one or two that have attempted the cor-
porate integration. A dba operating at
a company at each of those three levels
would be a different dba—different re-
sponsibilities, different authorities, a
different type of person is really

needed.”

Not surprisingly, data base adminis-
trators tend to come to their jobs with
backgrounds in programming, systems
design, and project management.
Many also have had experience in sys-
tems software. For example, Joe Ju-
denberg of Chase Manhattan, as a proj-

The job title is almost
as broad as “medical
practitioner.”

ect manager, implemented a project
with a data base management system
prior to being named that organiza-
tion’s dba. Arlene Johnson of Blue
Cross of Northern California started as
a FORTRAN programmer, acquiring ex-
perience also with pL/1 and 1Ms. She
got into systems work with teleprocess-

HOW DBAS
SEE THER
JOBS

At Standard Oil/Tulsa

Decentralized and with a heavily sup-
ported divisional operation is Standard
Oil Co. of Indiana, whose Tulsa, Okla,,
operation has five 370/168s. Its first
user-written application programs with
data bases began in 1967, and IMs

activities started in 1971. Data bases

there span more than one department
and multiple applications, thus are in-
tegrated at the subsidiary level.

“We do implement data; we don’t
implement applications,” says db ad-
ministration manager Richard D. Se-
crest. “Applications use the data we
implement, but we have ¢ maintenance
system. Singular. It maintains all data
bases. And we sort of divorce applica-
tion logic.”

Secrest has a BA, and an Ms in math,
has had an operations research and a
systems engineering education, never
quite completing his work on a php.
He was first employed by 1BM as a
systems engineer, worked as a systems
programmer for a number of aero-
space firms, and joined the Tulsa oper-
ations of Standard Oil in 1970. There
he has been involved with the analysis,
design, and implementation of data
bases, becoming the dba in '72 and
recently receiving his new title.

The organization’s forward thinking
about data bases is shown by a user-
driven information system study per-
formed in 1965, which called for the
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integration of data bases across appli-
cations, a move curtailed because the
technology of the time did not allow
them to share it the way they wanted.
In addition, the immediate need for
applications by operating departments
worked against integration at that
time. Preventing them from further
spreading the benefits of integration,
Secrest says, is the multiple cpu prob-
lem. “If we could process everything

RICHARD D. SECREST

on one cpu, we’d be pretty close to
where we want to be.”
Organizationally, Secrest is on a lev-
el with the manager of systems analysis
and the manager of computer systems
design and implementation. The three
of them report to the manager of sys-

tems development who, in turn, reports

to the manager of data processing. Be-
low him, Secrest has a supervisor of

" to the users,”

data base analysis and supervisor of
data base technology.

The latter is involved with the design
and implementation of data bases, the
analysis . of logical data requirements,
and with an optimal physical design to
satisfy those logical data requirements.
He also spends a lot of time on recov-
ery and on shared data problems, a
situation that results from their 1Ms
files being shared by five cpu’s when
they were designed to be used by only
one. So he has recovery, back-up, and
startup problems, and must work with
programmers so they will use mutually
agreed upon call patterns.

The supervisor of db analysis has a
staff of four, each responsible for a
department, and is responsible for co-
ordinating data requirements of all de-
partments. He'’s at the front end of
applications development. His effort
also goes into getting file directories
integrated with their dictionary system,
trying to drive up the utilization of
data by users.

“We're trying to get the data closer
says Secrest, by having
user languages such as ASI's INQUIRY
and MARK Iv that make it easier to get
to the data. “The organization and
structure of the data should lend itself
to easier and better use of the data.
That’s the whole thrust behind our
existence.”

Secrest, himself, spends his time co-
ordinating computer centers to retain
standardization. He shares the task of
reviewing and approving application
proposals, and spends time with his
users outside of dp, “trying to get
them to think data instead of pro-
grams.” He is also planning for the on-
line environment, Tulsa s operation
still being batch. 3
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ing monitors and the like, and after
joining Blue Cross about six years ago
did systems-level programming and got
into hardware evaluation and network-
ing. Her title now is supervisor of sys-
tems services, the position to which the
db administration staff reports.
Fairchild Camera’s Sharon Bonner

The fertile recruiting
ground is in systems
analysis.

was previously with Marathon Oil in
Ohio in programming and program-
ming management slots, both on the
business and scientific side. She even
served six months on a temporary as-
signment as head of computer opera-
tions. Says Richard D. Secrest of Stan-
dard Qil (Indiana) in Tulsa, “The fer-

tile recruiting ground for us is in sys-
tems analysis, generally.”

But Donna Sheppard Rund of
Crown Zellerbach views the dba job as
60% nontechnical and 40% technical.
“The 60% nontechnical has to do with
understanding the business, understand-
ing the direction of the long-range
plans, and the modeling of data,” she
explains.

Acknowledging the need for the
technical background, then, what
should be the dba’s strengths? The an-
swer is quite clear. It is, essentially, the
ability to sell, in a missionary way, the
idea of treating data as a valuable cor-
porate resource. Says Dick Secrest,
“Communications, I think, is very key
—both written and oral.” And be a
diplomat? He says he considers that a
subset of communications.

Donna Rund says the process of ed-

ucating people on this role of data in a
corporation is easier at the upper man-
agement level because they understand
the idea. Starting lower, with the peo-
ple who may have had systems “blow
up in their faces,” won’t work, she
adds. “But starting at the top and hav-
ing that attitude or viewpoint filter
down to the people at the lower levels
takes a long time.”

Until then, there can be problems.
Although people have been saying for
some time that data should be treated
as a corporate resource, Altshuler says,
it is instead considered proprietary by
users within a company. * ‘It’s mine,’
they say. They put walls around it.
And there are incompatibilities among
them.”

Arlene Johnson of Blue Cross
agrees. Programmers and analysts, she
says, are accustomed to considering an

At Crown Zellerbach

Donna L. Sheppard Rund joined
Crown Zellerbach, the forest products
and paper company based in San
Francisco, Calif., in early 1975. She
brought to the job her experience as a
programmer and systems analyst, as
well as a background in management
science, She had headed the first data
base project at Transamerica Corp.,
where- she served as the dba, senior
designer, and project leader. She sub-
sequently joined Cincom Systems, ven-
dors of the TOTAL data base manage-
ment system,

With these technical and managerial
qualifications, she came to Crown Z, a
firm whose experience with 1Ms could
not be considered one of your basic
successes but which was nonetheless
committed to do a large 1Ms applica-
tion. Zellerbach Paper Co., a distribu-
tion arm that operated as an indepen-
dent firm with its own accounting de-
partment and all other support func-
tions, was to get its own corporate-level
integrated db system. The $6-million
system was to support the paper com-
pany’s entire business, from order en-
try to invoicing, inventory manage-
ment, purchase order receiving, and
accounts receivable, but is now also
getting into sales statistics and financial
reporting.

Parallel testing of the system is un-
derway, the first on-line terminals are
scheduled for installation in August,
and the implementation phase is to run
through the end of next year.

Although originally hired as the dba,
she has since risen to become the su-
pervisor of systems support, which has
the six-person db group involved with
the physical aspects of db manage-
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ment, plus one person on the logical
end doing the functional business speci-
fication requirement in the data base.

Rund also considers it fortunate that
her first assignment was a “corporate-
wide” db effort for the paper company.
It required her to explain to that con-
cern’s management the benefits to
them of integrating data bases at the
higher level. It also gave her a chance
to talk to her corporate management at

DONNA L. SHEPPARD RUND

a nontechnical level about the costs
and benefits of db.

She thinks she’d still possibly be bur-
ied at the lower organizational level if
she had allowed herself, as the leader
of the db group, to become engrossed
in the technical aspects of the job in-
stead of being able to view the db effort
from the broader corporate level. It
helps, too, she adds, that the dp direc-

tor, to whom she reports directly, also
views the dp activity from a broader
perspective.

“I'm eventually going to try to call it
the Information Management Group
—versus data base—mainly to get
away from the purely technical way
people look at it,” Rund says, “plus the
prejudice they have when someone
says ‘data base’ which means some-
one’s going to try to throw mMs down
their throats. Because of previous ex-
perience that’s not a very tasteful thing
to them.” But, she continues, it will
take time to get there.

Presently, however, Rund has the
necessary clout to do her job, The poli-
cy is that no one can design a data base
without going through her staff and
using her design methods. “We have
the general policies and overall stan-
dards set that sort of give us our clubs
when we need them,” she says with a
smile, In case of disagreement by
others, “the general management sup-
port and understanding are there.”

Her group has begun work on a
system integrated at the corporate lev-
el, specifically in'employee relations. It
will initially implement the retirement
plan, moving on to the government’s
ERISA requirements, labor relations, ed-
ucation/training, and payroll. For the
Timber & Wood Products Div., it is also
performing the division-wide informa-
tion planning, Iooking to see whether
a db system should be implemented
and what activities stand to produce a
high rate of return, versus those that
don’t justify the data base approach.
Working at this level enables her to get
the division management to look at its
information requirements and to view
the data base as an option that may or
may not apply to its requirements.
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application as their own. And the files
are their own. And the screens, for-
matted to their liking, are theirs. “The
fact that they’re now sharing these
things and losing a certain amount of
control over their applications—that’s
an uncomfortable situation,” she adds.
“People new to data processing are
going to start with those concepts, and
it's going to be easy for them to ac-
cept.”

Take it out of dp?
Therefore people are saying there

ought to be a data czar, a ddta admin-
istrator who has a corporate-wide
view.

“But when the dba starts his func-
tion, he’s dealing at a very technical
level,” Altshuler continues. “He’s try-
ing to find out where the data is, what
it looks like, its characteristics and at-
tributes. He’s dealing at such a techni-
cal level that you can’t make him, for
example, a staff assistant to the presi-
dent—much as a corporate comptrol-

If the dba is the corporate
owner of data, he should be
outside of data processing.

ler would be, up at that level. So you
put him under the director of data
processing. And there he starts to get a
view of the world that is filtered by his
organizational placement. Yet what we
really need is someone who rises above

that.”

But the dba role continues to change
and, hopefully, grow. “After the first
year or two,” says Altshuler, “when he
finds out where all the data is and starts
to go through the exercise of bringing
in a specific data base management
software system, then all of a sudden
he’s got to be a manager, no longer a
technician, and he’s the wrong man for
the role. So it’s an evolving position,
both organizationally and functionally.”

Among knowledgeable people, there .

is no agreement whether the dba
should remain within the dp depart-
ment or evolve to a staff-level position.
Should the dba be out from under data

processing? “Absolutely,” says Juden- -

berg. “If the dba is really recognized as
the corporate owner of data, which is
probably what it should be, then it
should be outside of data processing.”

Disagreeing with this position is Se-
crest. “I can’t see taking data and in-
formation out from under the comput-
er processes that generate them,” he
says. “l think both those functions
need to report to the same person.
There’s data and there’s processes that
derive that information. And it looks
like a chicken-and-egg thing, as far as
I’'m concerned.

What with the dba function still be-
ing relatively new, it is not surprising
to find it operating within the dp de-
partment. But perhaps not for long.
Jon Turner of Columbia Univ. says,
“When the process of data base admin-
istration becomes a little bit more ma-
ture, I would expect to see them move
out from under data processing and

;

=
I
=
=]
-
=]
=]

X

“...and if any of you have a problem, please remember
that my input keyboard is always open.”
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float to a level within the organization
that allows them to resolve the type of
conflict that they have to deal with.”
Turner, who is in the midst of making
a survey of people performing the dba
job, explains that it represents a con-
flict-resolution issue.

“It comes into being when there are
multiple users for a single resource like
a data base,” he explains. “And so their
primary function is one of resource
allocation and conflict resolution. In
order to do that, they have to be at an
appropriately high level within an or-
ganization. Until a function becomes
more mature and they move out of the
initial startup relationship with data
processing, you’re not going to get it
free-floating.”

Another consideration in this argu-
ment is expressed by Rund. A pro-
grammer by background and a former

The job is not dissimilar
from that of a comptroller.

technician in db management, she
nonetheless has managed to avoid be-
coming too technically involved since
joining Crown Zellerbach in early
1975. Her concern is that when the
dba is buried within the larger dp de-
partment, an activity considered too
technical to be fully grasped, the dba

‘function will likewise suffer and be

viewed by corporate management as
just another technical role.

“If we're successful,” she says, the
dba function will consist of two
groups. One will be technical, con-
cerned with the physical aspects of
data base, and the other will have to do
with the logical aspects, with business
functional specifications. “And hope-
fully the information planning side will
be entirely out of computer services
and into more of a corporate staff posi-
tion. Mainly because when you have it
under computer services it looks like
you’re doing computer planning (what
sort of machinery and people do I
need?), versus corporate information
planning, which is a different animal.”

Rund, who may be better known
from her speaking engagements and
her writings as Donna Sheppard, also
says she’s been trying to get the
thought across that the job is not dis-
similar from that of a comptroller,
“except that you’re not controlling
money but rather data or information.
And I think in the long run, if we're
successful, that’s the direction we’ll go.
But I have no idea when it’ll occur.”

Can one person do it all?

An obvious question, then, is wheth-
er the same person would be capable of
handling the dba function at all those
various levels—from the technical to
the managerial. Donna Rund feels the

DATAMATION



dba needs both the technical back-
ground and the broader view, and is
not certain it can be done by one per-
son. “I do think you need the two sides
if you want to look at data base as a
tool to do some corporate management
of data. You have a person who has a
global perspective, as well as a person
who technically can implement and
manage that. And if you find such a
person, that’s great. I find it very diffi-
cult.”

Drexhage of srI expresses a concern
over this dichotomy in an eye-opening

Is the dba working at the
technical level destined to
stay there?

way. He thinks the dba working at the
technical level is destined to stay there.
“As soon as you suck a guy down in
there,” he says, “he’s never going to
bubble up and say, ‘Hey, corporate
people, it’s important that we assess the
corporate role of data.” He’s never go-
ing to sell that pitch. It takes an aware-
ness—slow to come, but it’s coming—
that the dp side is important to the
running of the company; ergo we
ought to look at data much like we
look at money. A corporation puts a
lot of effort into the short- and long-
term planning for dollars, and it ought
to put the same kind of effort into the
short- and long-term planning for the
use of data.”

Jon Turner, who is director of ad-
vanced systems at the Center for Com-
puting Activities at Columbia, provides
a different slant on this. He sees the
two roles as those of a generalist and a
specialist. “I think in data processing
you have a large predominance of spe-
cialists,” he says. “The conversion of

The conversion of a
specialist to a generalist is
a very difficult one.

a specialist to a generalist is a very
difficult one.” People at the middle and
top managerial posts in corporations
are generalists, although they formerly
had been specialists in law or account-
ing. So the dp specialist must be able to
change his perspectives, right?

“That is not encouraged within a
very technical discipline as computing
or data processing,” he explains, “be-
cause it has its own subculture, which
perpetuates it. And one gets rewards
based on technical skill, not on creating
these communications and interdisci-
plinary skills. So there’s a real problem.
I’m not sure that people can not rise
above that. But they will not begin to
do so until we modify the incentive
system so we make it attractive for
them to do it.” i
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- You want to record your message. verbatim—word for WhOle

- word—whether it's bits, bytes or “Dear Folks” trans-
lated into word processor language.

- Qur-objective in manufacturing recording mecha for l_s
the electronics industry —digital tape cassettes, floppy '
disks, mag cards, computer cartridges—is to give you the finest,
the best, the most dependable, the most cost-effective.

~ Thatmeans rugged, long-lived, abrasion-resistant recording media

with superior magnetic qualxtxes‘ If we made tires, they'd be steel-

belted radials.

We delivered our ﬁrst d1g1tal grade cernﬁed tape cassettes back in |
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patible floppy disks that didn’t bear IBM’s name. And the first
Flippy® reversible flexible disks with anyone s name on them. The |
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quality.
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manufacturing
final product quality. It has to look beautiful to work beautifully.
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quality recordmg medi ne:t
; cartridges and cas

You 11 find them ere. Write o call for our new monograph
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Bells End Run

by John M. Eger, Contributing Editor

The Bell System wants to offer data processing services. The U.S. Govern-
ment, in the form of the Federal Communications Commission, says “no.”
But Bell knows a way around the government; it's been that route before.

Congressman Lionel Van Deerlin,
chairman of the House Subcommittee
on Communications, boldly an-
nounced last year that the entire 1934
Communications Act needed an over-
haul. He’s certainly right. The Act at-
tempts to regulate present telecom-
munications, satellites and all, using
1934 foresight. Written at a time when
we had only telephone, telegraph, and
radio-without-pictures, the Act estab-
lished the then-cozy relationship be-
tween a regulated monopoly, the tele-
phone company, and its regulator, the
Federal Communications Commission.

The Act set up the Fcc to regulate
communications between states, while
communications within the borders of
each state were left to the state govern-
ments to regulate as they saw fit. This
no longer makes sense in an age where
time and distance are so compressed.

In the earlier days, government reg-
ulation of a monopoly, and regulation
as a substitute for competition, were
not a problem since both the industry
and government were concerned with
the same goal; universal plain-old-tele-
phone service. But the computer/com-
munications industry of today presents
an entirely different situation. The

once-cozy partners, FcC and Bell, have
taken widely different stands, with the
Fcc favoring a wide open marketplace
and Bell fighting to preserve and en-
large its monopoly. ,

Van Deerlin’s announcement of a
rewrite of the 1934 Act was most wel-
come—especially in light of Bell’s re-
cent pushing of the deceptively labeled

The Bell System is to the
preservation of monopoly
what Red Grange and
Crazy Legs Hirsch were
to football.

Consumer Communications Reform
Act (the so-called “Bell Bill”’). And the
announcement was paired with an-
other welcome move, Congressman
Timothy Wirth’s and Senator Gary
Hart’s fostering of a Congressional res-
olution favoring competition in the
communications industry.

Trouble in Peoria and Split Lip
But beware! Many are too pleased
with these new developments, and are
getting comfortable; others have al-
ready grown weary of the fight. And

while all eyes are on the House and
Senate deliberations of a new (non-
Bell) bill for an enlightened third cen-
tury of America, or on the slower-
grinding AT&T antitrust suit, or on the
quixotic Federal Communications
Commission exercise in semantics
called the Computer Inquiry, there is
trouble brewing—in Peoria, in Tusca-
loosa, in Split Lip, and elsewhere.

For the Bell System is to the preser-
vation of monopoly what Red Grange
and Crazy Legs Hirsch were to football
—masters at deception, deft and agile -
on the end run.

And an end run it is in the form of a
service called TNs or Transaction Net-
work Service—designed for the emerg-
ing electronic funds transfer and point-
of-sale industries of the future, and for
much more. It is being marketed by
AT&T quietly, skillfully, almost by
stealth; and while it is only tariffed in
Minnesota, Washington, and filed for
approval in Arkansas—three states in
all—AT&T may well be laying the
foundation for the next major court
test, one in which they are the victor:
call it “Telerent Revisited.”

Do you remember the Telerent
Leasing case? That’s the one where the
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END RUN

North Carolina Public Service Com-
mission tried to ignore the FcC’s pro-
competition move, after the Fcc had
ruled that non-AT&T terminals and
other non-Bell equipment could be con-
nected to the telephone network. North
Carolina’s Commission had passed its
own ruling which said, in effect, that if
the Fcc wanted you to have non-Bell
devices on the phone line, that was all
right so long as you only used it for
interstate service.

North Carolina’s stand was nonsense
of course, and could have led to having

two telephones on every desk as was-

prevalent at the beginning of the cen-
tury. So last December the Supreme
Court decided in favor of Telerent and
against North Carolina. For the manu-
facturers, suppliers, and users of com-
petitive computer and business equip-
ment, Telerent was a major victory.
Telerent Revisited could be a major
loss.

There is as yet no such case as Tele-
rent Revisited. But, as one member of
the National Commission on Elec-
tronic Funds Transfer surmised, if
there is to be one, it’s already been
lost.

How? Well, Bell has recently been
busy inventing and offering a product
‘called the Transaction Terminal and
this service we mentioned called
Transaction Network Service. The
names are trademarks for a collection
of terminals, controllers, switches, and
software—as well as communications
protocols—which Bell pretends is only
a telephone service for credit verifica-
tion,

Actually, with TNs Bell is putting
into place a whole network for credit

Bell will use the method
which proved so
successful in getting
Dataspeed approved.

verification, funds transfer, point-of-
sale, and even electronic mail, the
whole works for its business in the
1980s. Even the deceptively simple
looking telephone in the mix is really
an intelligent terminal of some power.

You can’t get it between Minnesota
and Washington or between New York
and Illinois, of course, and you won’t.
Not yet anyway. Because TNs is purely
an intrastate service. Something called
the McFadden Act restricts banks
from having out of state branches, so
Bell can innocently claim that in de-
veloping a branch banking system it
needs only state authorization.

But TNs is certainly not intended to
stay an intrastate offering. Bell will
eventually try for an interstate tariff,
but not now. A filing now would very
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likely be turned down. Instead, Bell
will use another method, the one which

. proved so successful in getting the Da-

taspeed 40/4 approved.

They did it with Dataspeed

The Dataspeed 40/4, you'll recall, is
a terminal processor with substantial
data processing capabilities. When Bell
first attempted to offer the device, that
is requested a tariff for it, the Fcc
turned down the idea on the grounds
that the Dataspeed was data processing
equipment.

After losing that first round—and
note the parallel with the Telerent case
—Bell made an end run. It went direct-
ly to the states for intrastate approval
of the device, and was granted the
approval practically without exception
—this in a four to six week period.

Presented with this fait accompli, a
de facto state standard, the FcC re-
versed its prohibition against Data-
speed.

The Transaction Network Service,
while having many of the character-
istics of the Dataspeed 40/4, is a much
more pervasive entrant in the market-
place. It is precisely the right combina-
tion of hardware and software that lies
at the heart of all future electronic
funds transfer and point-of-sale de-
velopments, among others.

TNs in effect is AT&T’s system net-
work architecture, and if AT&T con-
trols the EFT switch that inevitably ties
the interstate knot, AT&T and AT&T
alone will most decidedly control the
terms and conditions, the formats and
protocols for use or access to the
AT&T network. From that position of
strength there is no limit to the lev-
erage AT&T will have, whether it be
controlling the product design or the
marketing strategy of their competi-
tors, indeed determining whether and
to what extent there will be any com-
petitive entry at all.

Yes, TNs is the epitome of the evolu-
tion of data processing and communi-
cations, Under the rules—the 1956
Consent Decree (which effectively
precludes AT&T from providing any
service ‘other than “regulated common
carrier communications”) and all—
tariffs for it would probably be rejected
out of hand. For although the Fcc
reversed itself on Dataspeed it did so
with some conditions attached—and
with a promise to review the distinc-
tion between data processing and data
communications in the on-going study
we refer to as the “Computer Inquiry.”
Would the Fcc duck the TNs tariff and
again defer to another proceeding? It’s
highly doubtful.

AT&T is fully aware of the FcC’s di-
lemma, and so wisely has chosen not to
push it. It has likewise chosen not to
irritate the Justice Dept. into revisiting
enforcement of the 1956 Consent De-

cree either.

But the Justice Dept. has a dilemma
too. Like the Fcc it can’t tell the differ-
ence anymore between communica-
tions and data processing. Worse yet,
as a matter of policy, Justice hasn’t
been asking for more than 10 year
consent decrees and AT&T’s is already
21 years old. And after all, Justice has
an antitrust suit under way against
Bell. What more could you ask?

State commissions aren't
as suspicious

The state commissions don’t have
the expertise of the Justice Dept.—nor
the responsibility. They don’t have the
expertise of the Fcc either. Perhaps, to
put it politely, it is because they are not
as hostile or suspicious of Ma Bell as
those scoundrels in Washington, D.C.
are that we are seeing, and will see
more, state action both within the state
legislatures and at the public service
commissions.

And so whether data processing or
communications, common carrier or
not, TNs tariffs—like Dataspeed 40/4
tariffs—are being filed even before Fcc

Like the FCC, the Justice
Dept. cannot tell the
difference anymore
between communications
and data processing.

approval. State by state has accepted
them as the process continues its nor-
mal, unobserved course. -

There is precedent, AT&T has ar-
gued, that “acceptance of regulatory
jurisdiction by . . . a substantial major-
ity of state authority satisfies the intent
and literal language of . . . the decree.”
But it’s a precedent they may not even
need.

If in the weeks and months ahead
AT&T should secure the acceptance
from a majority of state regulatory
bodies, how can the Fcc deny inter-
state nationwide authority for the TNs
service? Even if it should decide TNs is
a data processing service? Even if
whatever the service definition—either
data processing or communications—
it decides it shouldn’t be regulated? It
need not be regulated?

Too late? Perhaps, for at that junc-
ture AT&T will already have pulled our
EFT/Pos future into the murky, stilted
regulatory arena. The monolithic tele-
phone industry moving slowly but in-
exorably into markets heretofore un-
regulated, but using pricing principles
and cost allocation methods of the reg-
ulated monopoly, may have distorted
forever the free marketplace by simply
seeking state regulation and getting it
without a whimper.

Will we ever see those services de-
regulated so competition can work

DAaTAMATION



When it comes te1BM
Add-On Memories,
we know them f

INSIDE..ANDOUT

ECOMY3
FOR IBM SYSTEM/3

The ECOM-3 fits inside the CPU, eliminating site prepara-
tion and extra power requirements. Simple. Economical.
The best way to upgrade your 5410 CPU to a full 64K Byte
system in 8K increments. 5415 Models AB & CD may be
expanded to 128KB and 256KB respectively. Plus both
ECOM-3 Memory Systems feature automatic fault isolation
and an on-line/off-line switch to run diagnostics on IBM
memory exclusively. Our memory attachments are accept-
able for IBM maintenance. Save money and space on
the outside by putting your memory inside the CPU where
it belongs.

All IBM Add-on’s are newly manufactured and qualify
for Investment Tax Credit.

IBM and their Model designations are registered trademarks of International
Business Machines.

For an instant
quotation call The
Memory Man toll

(in California)
(800) 432-7271.
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free: (800) 854-3792,

SMART® SYSTEM
FOR THE IBM 360

A new outlook on life expectancy for the IBM 360. With our
SMART System you can replace your present 360 core
memory or expand capacity to as much as 2.0 Meg-A-
Bytes...which more than doubles the memory capacity
offered by IBM. These expansive increases in memory
come in a compact unit that's completely compatible with
your host computer and requires a minimal downtime for
installation. Buy or lease prices are far below IBM list as
well as other manufacturers. All the more reason to get
SMART (Standard Memories Add-on and Replacement
Technology).

For information, write Standard Memories, 3400 West
Segerstrom Ave., Santa Ana, CA 92704 or call (714) 540-
3605. TWX 910-595-1596.

STANDARD MEMORIES

has grown into a new name

Applied Magnetics
Trendata

See You At The National Computer Conference, Booth Nos. 1681-89.
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PLANNING ON A
370/138 or 148?

Compare!!

IBM-MRC GCC-MRC

Extra Shift
Charges

Whether you choose
to RENT or LEASE
Greyhound Computer
Corporation offers
savings and greater

Unlimited Use

IBM-MLC GCC-MLC | flexibility.
Your order position
4 years 2or3years Oor ours.

OPERATING LEASES AVAILABLE NOW!

for installed

370/145°’s—370/1 58’s—370/168’s

CALL COLLECT TODAY

East-DaveBays ................. (617) 272-8110

Central-Jerry Smith ............. (312) 298-3910

West-BobFrank................. (415) 283-8980
. Mail to E.A. Henson

Greyhound Computer Corporation
14th Floor, Greyhound Tower, Phoenix, Ariz. 85077

|
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| Organization |
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l Address 1
I |
: City ‘ State Zip I
1 |
| Phone (AC) 1
] O We have a 370/138, 148 on order for (Date) :
: OWe would prefer a370/138, 148 (Date) ]
: O We are interested in an operating lease on an installed 370/145, 158, 168. :
1 0O We would be interested in reviewing other 370 possibilities 1
| (125, 135, 155) :
|
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again? I don’t know. I do know we
must stop this trend. I do know we
must find a way for both competition
and monopoly to coexist. Regulatory
instruments that insure against both
predatory pricing by the monopoly and
predatory entry by the competition in-
to the monopoly’s regulated business
can and must be constructed. The tra-
ditional concepts of common carrier
regulation and monopoly can and must
be redefined—and narrowly. And a
basic and assured commitment to the
free market must be made by all of
us.

But most of all we must recognize

~that Chairman Van Deerlin and his

counterpart in the Senate, Chairman
Hollings, need our help. We must
speed up the process of enacting new
legislation.

If we should fail and AT&T should go
to court armed with authority to op-
erate in 50 states but not Fcc approval,
then it is possible that the court’s order
shall read “The system is the solution.”

But the system is not the solution.
We need more competition, not less,
and less regulation, not more. Most of
all we need to inform everyone who
will listen about what the real issue is
in this battle we have called “Telerent
Revisited”—a deregulated free mar-
ketplace, nothing more, and nothing
less. -3

Until last summer, Mr. Eger was the
acting director of the Office of Tele-
communications Policy, Executive
Office of the President. While in
that post he was also the chair-
man of the Interagency Council of
Government Telecommunications
Users, a member of the President’s
Ad Hoc Committee on Regulatory
Reform, and the President’'s Cabi-
net-level Domestic Council Commit-
tee on Privacy.

Prior to acting as director of the
OTP, he was legal assistant to the
Federal Communications Commis-
sion Chairman, and prior to that
special assistant and attorney ad-
visor to the general counsel of the
FCC.

He is presently counsel for
Lamb, Eastman & Keats, Wash-
ington, D.C.
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$100says you can’t

outsmart ADD

Let us put our
cards on the table.
We say we've got a new
intelligent data entry terminal.

Not just a new one, but the
greatest data entry systemever.

And we mean ever.

You say sure, sure.

And we say, okay, we've got $100 that says
so, too.

Here’s the deal.

We're absolutely sure that System 70 is the
fastest, easiest-to-implement system in the
marketplace. So sure, we're
willing to bet all comers
cold hard cash thatitcan't
be outsmarted. $100

says nobody, but nobody,

*. has a form that our sys-
tems engineers can't
program in less than
24 hours.
If you'd like to
take us up on
it, check the entry blank for
the rules. ,

If you'd like to take our
word for it here it is: Sys-
tem 70 is on-line from
. day one. You're enter-
ing data the very day
you plugitin. And not
only is programming
formats simple. The
operator can also
SEARCH, VERIFY,

SEND, RECEIVE and PRINT immediately. How?
By using English commands that make System 70
easy to use, easy to customize, easy to print from
and easy to maintain. Branch office personnel can
learn to use these sophisticated terminals in less
than an hour. ~

ADDS System 70is IBM 3780 or teletypewriter com-
munications compatible and has one or two diskette
drives, plus a whole line of optional printers...

All for under $7000 in moderate quantities.

That's System 70. We say it's the greatest data

entry system ever.

?
Wanna bet? CIRCLE 11 ON READER CARD
-———— — — -1

“I wanna bet” 1
1. Here's the deal. Just fill out the form below and we'll
- arrange for a System 70 at an ADDS sales office or at
~ alocally held System 70 seminar.
2. Then present us with any business form you regularly
use.The size should not exceed 8%" X 11"
3. Our personnel will create a display of your form on
System 70 within 24 hours (weekends excluded) or we'll
pay you $100.
4, ADDS reserves the right to qualify respondents to
this offer. Graphic symbols on the form are excluded.
5. Better get your cards on the table. Offer expires
July 31, 1977.

ADDs Applied Digital
Data Systems Inc.

100 Marcus Blvd.,Hauppauge, N.Y. 11787
(516) 231-5400

Name

Firm Title
Address

City. State

1 Phone
L




Price, Performance

Family resemblance goes deep. The Cipher Series X

That’s an uncommon advantage was designed from the ground up for maximum

commonality of electronics, accessories and
] ° hardware. Full family parts-in-common include the
Coverlng a fUIl famlly Of head, tape guides, EOT/BOT, File Protect, a single
. o universal Read /Write Board for NRZI, PE or
fleld'proven MagTape Dl'lVQS. NRZI/PE, plus mechanical, electrical and electronic
parts and sub-assemblies. All of which means lower
stock requirements for spares, less cost, and far

greater flexibility in system design for the OEM.
The savings are truly remarkable.

All in the family. Every popular size and speed.
From 7 inch to 10% inch reels at standard speeds
from 12.5 ips to 75 ips. NRZI, Phase Encoded, or
both—on our exclusive single PC Board. Densities of
200, 556 or 800 bpi NRZI — 7 track; or 800 bpi NRZI
or 1600 bpi PE—9 track. On all models. High
performance. High reliability. Low cost. With options
in formatters, controllers, D.C. power, and alternative
speeds and densities. And don't forget— the lowest
cost .‘'spares support” in the industry.

Simplicity of design and ease of access. Those PC
Boards are not only elegant solutions to design
requirements, they're easy to get at for service and

mﬂ.’

See us at NCC
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& Common Spares

maintenance. All Cipher Boards are hinged for ease needs, at highly competitive prices, and our spares
of access to all components. No extender boards program is pacing the industry. For full particulars,
required. No blind spots. No nonsense. These are contact Bill Otterson, President, Cipher Data

simply the easiest machines to service in the Products, Inc., 5630 Kearny Mesa Road, San Diego,
industry. Bar none. California 92111. (714) 279-6550.

Reliability is built-in— and demonstrable. With full TWX: (910) 335-1251.

documentation. A calculated MTBF of 7912 hours— .

RADC standards. And a significant history— more c'pher Data PrOdUCts
than 10,000 units shipped to date. With all
components pre-tested and burned-in to ensure
reliability. Precision castings to ensure ruggedness.
And large, powerful reel motors with a highly
efficient servo system for less power consumption,
lower operating temperatures and longer life. Cipher
Mag Tape Drives are reliable by design, by manu-
facture and by testing. And we stand behind them
with a no-nonsense, no-quibble Warranty. What more
could you ask?

[
EE

e
Service when and where you need it. With more

than 100 field service locations in the U.S. and
Europe, we're ready and responsive. And our factory
service group maintains a 24-hour, 7-days a week
phone contact for problems which exceed local
capabilities. We don't let our customers down.

Call collect for immediate requirements. Or write
or TWX for the full story. We can deliver to your




The 77 National Computer Conference:
a unique learming experience

For the individual with a need to
know, the 1977 National Computer
Conference, June 13-16 in Dallas, of-
fers a wealth of information on com-
puter technology and data pro-
cessing applications. It’s all available
at one time, in one place — a record-
breaking exhibit of more than 1,100
booths; an extensive conference
program covering the latest in tech-
nology, cost-effective computer
usage, management concerns, and
public policy issues.

You can also select from a wide
range of special conference features,
including eleven professional sem-
inars on topics of critical importance
to EDP management and technical
specialists; indepth coverage of mi-
croprocessor technology and per-
sonal computing; plus a series of

featured addresses by such leading
authorities as Mark Shepherd, Jr.,
chairman of Texas Instruments In-
corporated, and AFIPS president
Dr. Theodore J. Williams. It all adds
up to a unique learning experience
keyed to your professional activities
and career development.

At the 77 NCC exhibits, you'll
obtain firsthand information on the
latest hardware; software, systems,
and services offered by more than
250 organizations, with industry rep-
resentatives and technical experts
on hand to assist you in meetingyour
data processing needs.

The conference program will in-
clude more than 300 presentations
by leading experts designed to edu-
cate, stimulate, and promote the ex-
change of views among computer

specialists, EDP managers, cor-
porate executives, users, educators,
and government officials. In addition,
each of the professional seminars
will provide an indepth, full-day pre-
sentation conducted by a nationally
recognized authority on topics
ranging from distributed database
networks to long-range planning.

Don’t delay. Now is the time to
preregister or obtain additional infor-
mation, including all the facts on the
special NCC professional seminars. .
Advance full-conference registra-
tion includes your NCC Everything
Card which provides a number of
significant cost savings and special
benefits.

Act now to acquire the invaluable
gift of knowledge at the world’s
greatest computer roundup.

ooooooooooooooooooooooooooooooo

O Please send me my NCC Everything Card. I've enclosed

$60 covering ’77 NCC program and exhibits plus
preregistration benefits.

O Please send me all the facts .about 77 NCC.

Name

Company

Address

esessss s s s ss e

City & State

.

Zip

DTM

a = ; w‘ ’77 NCC ese E
. The Great -
~ £/, Computer Roundup

77 NCC ]

c/o AFIPS, 210 Summit Avenue
Montvale,. New Jersey 07645
Telephone: 201/391-9810

NCC Travel Service: 800/556-6882



WHEN THE COM

MANUFACTURERS GET A GREAT
- NEWIDEA,IT'S PROBABLY
ONE OF OUR OLD ONES.

Take column indexing. Datacorp
developed it years ago to speed

and simplify microfiche retrieval.

We’ve got it down pat. But to
most COM equipment builders,
it’s a risky new venture.

It figures. Their specialty is
hardware. Ours is systems.
We’re the world’s most experi-
enced COM operator. We’re
experts in both service and
in-house COM design. Our
unique software library adds
indexing and retrieval to the

power of intelligent recorders,
much as we accomplished long
ago for host computer applica-
tions. If your own needs are
unique, we’ll develop new ideas
that fit like an old shoe. There is
more to COM than hardware.
Call us (800) 547-4264, or write
Robert Ocon, Vice President,
P.O. Box 3640, Portland,
Oregon 97208.

We make COM live up
to its potential.

DATACORP
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COLUNN INDEXING teE
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Can you imagine a printer like
this? One that operates at 2,200
characters per second; has up to

- 136-column output; small enough
to hold in your hand; six times

quieter than the leading
typewriter; rugged and low power
enough for vehicular use; eight
billion character drive-unit life;
25 million characters between
head maintenance; no ribbons,
inks, carbons or toners; no

SCl SYSTEMS, INC..

solenoids, levers or hammers;
moderately priced paper; end
user cost of less than a dollar per
million characters for the
replaceable element; and only a
few hundred dollars buys the
printer complete with mterface
electronics.

Such a printer is no longer a
dream—it’s a reality! The SCI
Series 1100 Rotary Printer is now
available. A totally new design

concept has resulted in a true
price/performance break-
through. Its versatility suits it for
a wide variety of existing
applications. Its price and
performance will make many new
uses of printers technically and

‘economically feasible.

You can verify the facts. Call or
write to arrange a demonstration.
Seeing is believing—you can see it
for yourself.

8600 South Memorial Parkway ® P. O. Box 4000 ® Huntsville, Alabama 35802 ¢ Phone 205-881- 1611
See us at the National Computer Conference, booth 1172 and 1174.
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IBM Versus Bell
IN lelecommunications

by Howard Anderson

Bell's battle plan is to have the entire telecommunications territory legally de-
clared “off limits to all but communications carriers.” IBM’'s counterattack is
to become a carrier. Every user has a stake in the outcome.

It is commonly assumed that 1BM is so
vitally interested in communications
because it wishes to protect its com-
puter mainframe business and its
memory business. Such is not really the
case. IBM heeds to get into new busi-
nesses.

To understand this, we must look at
the various service and regulatory su-
pervised markets and compare them
against competitive equipment mar-
kets.

Go after the office
For 1BM, the major market in the

future will still be the office, its tradi-
tional market. The 1BM Task Force,
which is investigating exactly what 1BM
strategy should and must be, feels that
the business in computing (cpu’s and
memory) is not particularly threatened
by competition nor by developments in
communications.

Instead, the problem with 1BM’s cpu
and memory markets is that technolo-
gy has been forcing down the costs and
the prices—not that a formidable com-
petitor is on the horizon, nor that ATT

or Honeywell or Burroughs or Digital
Equipment could supplant the 1BM
market share—just that it is severely
impacted by ic technology.

In the past this mainframe and tra-
ditional memory market comprised
some 70% of 1BM’s business. Next year
it will comprise more like 30%; by

1985 it may account for no more than .

10%.

I do not feel that the profit margins
on the cpu’s and memory will decrease,
just that the dollar amount of gross
sales and gross dollar margins will de-
crease. We need only look at the raft of
price and cost reductions of memory
over the past two years to say this will
happen, and is already happening.

Bubble memory, charge coupled de-
vices, and other technologies have
driven down the cost of manufacturing
and the price of the product as well.
Memories are cheap now and they are

going to be cheaper—will we see a 16K

bit memory costing under $1? )
The first part of our logic, then, is
that cpu’s and memory are an essential-

ly safe market for 1BM, but that they

THE OFFICE
telephone ' PBX

typewriter stored program kPBX
- dictating “smart"” switch
facsimile controlier
i word processing multiplexor
| photocopy rooftop antenna
. THE COMPUTER
- ROOM : .
Cepu ‘
memory oo

NO MAN’'S ‘LAND

TRANSMISSION .

PBX ;
stored program PBX
“smart” switch
controller

multiplexor

rooftop antenna

o o 8 o .8 @ e s @ ».

NO MAN'S LAND

will contribute a decreasing percentage
of gross sales and gross profits in. spite
of continuing to be highly profitable.

The biggest market for 1BM will be
the Office of the Future. But 1BM’s
strength here must be protected be-
cause there are a number of factors
which may inhibit and, to some extent,
prohibit the development of this mar-
ket as 1BM would wish.

The first of these is regulation. Table
1 shows a double line between “Trans-
mission” and “No Man’s Land.” Once
you cross this line, once you send data
or voice across the street, you are in a
regulated business.

Between “The Office Market/ The
Computer Market” and “Transmis-
sion” is something we call “No Man’s
Land,” and it is here that this battle of
strategies will be fought, for this area
represents some 70% to 75% of the
entire data communications market-
place.

The big questions are obvious: who
will own this No Man’s Land? Will it
be ATT and the common carriers, or
will 1BM and the competitive electron-

THE OFFICE
telephone
typewriter
dictating
facsimile

word processing
photocopy

THE COMPUTER
ROOM

cpu i
~memory

Table 1. IBM’s traditional market has been in The Office and
in The Computer Room, while ATT’s has been in Transmission,

The battle between the two will take place in none of these
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environments but in No Man's Land, and that's where 70% to
75% of the data communications marketplace is.

91



IBM VS. BELL

ics firms have part, or all of it?

The problem is larger than just data;
obviously voice transmission comes in
this area of black box hardware. In
fact, any black box that takes a signal
from a cpu or a piece of office equip-
ment and sends it out into the Trans-
mission system is in this area. Multi-

plexors, processors, PBX’s, “smart”
switches that digitize voice and data
—they are all there.

Now, 1BM doesn’t want to be barred
from entering this No Man’s Land.
And it is ATT’s strategy to do just that,
or at least use it as a bargaining chip
for the bigger game.

BM’s first problem is that if even
some of these No Man’s Land func-
tions are performed by a regulated util-
ity, such as ATT, then, when those
functions become important enough
the utility can run back to its supervi-
sor—the Fcc, or the state public utility
commissions—and claim it has been
unfairly taken advantage of.

The second problem for 1BM is that
the definition of regulation is sufficient-
ly vague that there is little policing by
the regulators to keep what 1BM be-
lieves to be unregulated businesses out
of the hands of the utilities, once a
tariff is granted.

1BM fears that once a “service” is
tariffed, then that service (or product)
falls under this umbrella and that in
some time in the future, the utilities
(ATT, Westérn Union, whoever) may
go back to their regulators and rightly
or wrongly claim that “the public in-
terest is being hurt. This is a tariffed
service and we are a natural monopoly.
Please order this upstart firm (1BM?)
to cease and desist.”

This is true even if the “competitive”
firm was offering the service at the same
time, or even in some cases, before
the “natural monopoly.” The legalists
call this the problem of “primary juris-

“diction” and we will find this coming
up again as we trace the strategies of
both 1BM and ATT.

It turns out to be in the best interests
of ATT to have these No Man’s Land
services tariffed, and in the best inter-
ests of IBM not to have them tariffed.
This is what the entire Datapeed 40-4
argument was about, and this is what
future M/ ATT conflicts will be about.

Once an area is tariffed, the com-
mon carriers can move into it and ex-
pand the definition of regulation. The
“taint” of regulation is never removed.
And, theoretically, once a service is
tariffed, no one but utilities should be
able to offer it.

To see how it works, one need only
go back to 1966 and track Bunker
Ramo’s attempt to penetrate the sicom
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stock reporting service offered by
Western Union. Bunker Ramo had a
system that went from the floor of the
stock exchange, to the central office of

- a brokerage house, out to the branch

office, and back again through this
same trail. Western Union was able to
block this because this was a “message
switched” service that emanated and
terminated in a “public place” (the
stock exchange floor). By having a
new kind of service tariffed, Western
Union had usurped the business for-
ever. Too bad, Bunker Ramo.

It is not in the best interests of the
common carriers to have competition
and regulation side by side for exactly
the same services either, because this
can give the regulators a “‘benchmark”
which may not operate in their favor.

Examples of cases where this has
happened involve Graphnet and Tele-
net (which set precedents for packet
switching being different from regular
carrier service) and now-defunct Da-
tran (digital microwave). In the latter
case ATT was very frightened that a
comparable hardware system existed,
and it couldn’t let that system grow.

Okay. 1BM worries that ATT begins
to supply services which they feel go
beyond ATT’s charter, such services as
supplying a “network processing ser-
vice”—which is really just a store and
forward message switch. 1BM feels
strongly that this is an area that has
traditionally been a data processing and
dp equipment market. 1BM and the
whole computer business have a legiti-
mate worry when ATT talks about sup-
plying a “dial-up service” like the voice-
answerback service for reading bank
balances to customers ATT is pushing
in some states. In theory, ATT is just
“delivering a message”; actually they
are doing more.

These are some of the examples of
why 1BM has changed a basic tenet of
its philosophy, which once was to stay
out of regulated businesses.

Get into regulated businesses

The new philosophy at 1BM is to get
into this regulated business because:

1) 1BM needs total systems control, and
total end-to-end control, and could not
get this without being in a regulated
telecommunications business.

2) Total control means that 1BM can-
not run the risk of being forced out of
a market by non-market derived means,
such as regulation. Which means it
must have a good strong voice in what
is happening in regulation.

John Opel of 1BM stated that: in
order for IBM to plan its product line
five to ten years in advance, it had to
know what technology and what eco-
nomic characteristics would influence
the marketplace. Chief among them is
the link, the regulated network. On this
basis, IBM can justify their participa-

tion in Satellite Business Systems, the

" communications carrier.

The time has passed when a series of
meetings with Bell Labs would suffice
to let 1BM plan its products and rely on
an outside vendor (ATT) to establish
and run this vital link, the long dis-
tance network and the local loops.

IBM needs the assurance that the
products it is designing will have a
network, a “highway,” on which to
operate optimally. Because of the pres-
sures on ATT and because of the enor-
mity of this link in 1BM’s Grand De-
sign, there was really no other alter-
native than to build this link itself.

By building the link (sBs), IBM as-
sured that it would: first, have a good
handle on pricing; second; have a
strong voice in regulation because it
would be operating as a common car-
rier; and third, have a long-line facility
over which it could operate and on
which it could plan its technology.

In fact, sBs is not expected to be a
large part of 1BM’s business and the
firm has not counted on it to throw off
great amounts of profit. The crucial
point to remember is that sBs is not
crucial to 1BM’s business. Nice? Yes.
Necessary? Vital? Not Really. In fact,
SBs is just one large bargaining chip.

Actually, by promulgating sBs, IBM
has guaranteed itself not one but two of
these “highways”—its own and ATT’s.

And because of the political ramifi-
cations, ATT cannot let the technology
lead shift in long lines from itself to
another company, even one so vaunted
as IBM.

It is just the kind of leverage that
worked against Datran that will work
for 1BM. Datran underestimated the
force and speed of ATT’s response in
the marketplace. 1IBM not only expects
that kind of response, but wants it.

1BM realizes that its move into a digi-
tal system will force ATT to divert more
of its resources to the rapid develop-
ment of such a system. Since the effi-
cacy of 1BM’s business is having a sys-
tem (any system) up and running, it
then becomes doubly protected (per-
haps triply if another financial lemming
insists on following).

Let’s put some numbers to this to
put it all into perspective. The data
processing and the telephone industries
split $60 billion in annual revenues
each year. Both industries have been
growing at about 13% per year, so
their combined new business is well
over $7 billion per year. 1BM has about
50,000 computers in the field and
places some 12,000 to 13,000 per year
(U.S. only, minis not included). The
overseas market is 7,000 to 8,000 cpu’s
and is growing faster than the U.S.
market.

At stake now is the business com-
munications market, most specifically
that of major U.S. companies. This
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market today, with the Fortune 1000
companies, is somewhere over $4 bil-
lion, and growing, including voice,
data, facsimile, text, etc.

The private line business, from
which Bell now derives some 4% of its
revenue, equals $1.2 billion, and it is
this portion which is most vulnerable
to a digital system. Although the
specialized common carriers (not in-
cluding sBs, since that system is not yet
up and running) do only $75 million,
it is a very important part of this busi-
ness communications for ATT because
it is a high profit area and because the
leading edge firms now experimenting
with it could shift a good deal more
business that way if they decided it was
a good thing. '

On top of that, the demise and the
uncertainty surrounding Telpak, Bell’s
volume discount offering for big users,
acts as another advantage to the spe-
cialized carriers. Those carriers are now
in a position to raise rates, still undercut
Bell, and make more profits.

Then too, the interconnect firms are
fighting Bell for a PBX market worth
$497 million each year, and have cut
themselves in for some $125 million so
far—albeit most of their PBX sales go
to the non-Bell independent phone
companies which account for some
20% of the phones in the U.S. On an-
other front, the non-Western Electric
suppliers have picked up $105 million
of the $320 million “Key System”
market (the market for the kinds of
telephones that have lighted buttons.

We bring these points and numbers
up because they are necessary to un-
derstand the rest of 1BM’s strategy and
ATT’s competitive response.

The logic so far: the declining prices
and costs of cpu’s and memories force
IBM to go elsewhere for its future
growth. Their most natural market is
the Office of the Future, but ATT has
begun to make regulatory inroads
there. Since the line of demarcation
between “Office” and “No Man’s
Land” is sufficiently vague, 1BM fears it
will be forced out of this market, that
it needs the assurances of a digital
highway in order to plan its products.
For this and a variety of other reasons,
IBM reverses its “stay out of regula-
tion” dictum and gets in with sBs.
However, the efficacry of sBs has im-
portance to IBM, but is not crucial.

The battlefield between the two will
be in No Man’s Land because it is here
that the products overlap. Both firms
have products in the Office, although
in the traditional sense IBM is stronger.
As computers get smaller and smaller,
the electronic companies begin to put
intelligence into voice, data, encyrpt-
ing, and facsimile equipment—all of
which begin to use the pBX, the multi-
plexor, and the communications con-
trolier which Bell has traditionally sup-
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plied—and this part of the business
gets much more traffic.

Now, in which end of No Man’s
Land is the battle to be fought? ATT
would prefer that it be fought in the
office, holding the PBx, multiplexor,
etc. markets for itself. 1BM prefers to
fight it on the other side of the double
line: in “Transmission.”

Bell's problem in accounting

The similarities between these two
companies and their goals is startling;
but so are the differences. 1BM has
extreme confidence in its own abilities
in this market; it is currently spending
$900 million on research and develop-
ment versus some $600 million from
ATT. However, 1BM is much more ac-
customed to the vast technology turn-
over which this digital technology is
bringing about. ATT still lives with its
40-year depreciation on electronic
switches while 1BM uses accelerated
five-year depreciation, which means
that it has effectively written off a
computer (read: “switch”) in two
years. And IBM only capitalizes its ac-
tual costs, not its installation costs.

A 40-year life for a major switch
may have made sense when technology
stood still; it makes no sense in today’s
world. David Kraushaar, the Fcc ad-
ministrative law judge, put the matter
in perspective when he said that it is
not the question of who was at fault,
ATT or the Fcc; it is that somehow this
system must be redressed.

It is ironic of course that the firm
which invented the transistor (ATT)
should be the firm with the most to lose
because of its development. While I am
certain that no one thought of taking
the three inventors out and shooting
them at the time, there are those now
at ATT who might consider that the
idea had its merits.

In fact, however, if ATT exploited
even 50% of its technical advances, it
would bankrupt the company. The
problem is the unified and standard
system of accounting which the com-
mon carriers must adhere to. Its effect,
when it comes into focus with the real
world, is to greatly overvalue the ATT
plant and undervalue the 18M plant.

If 1BM depreciates its computers
over five years, that means that during
the beginning years it has a tremen-
dous amount of “depreciation ex-
pense” which it offsets against income.
Although this is an “expense” item, it
really provides cash flow—cash flow
being the net profits plus the deprecia-
tion.

ATT’s accounting is really its Achilles
heel. Working from a standard system
of accounts that is approaching 60
years old, it assumes a very long depre-
ciation period (20 to 40 years). Then,
because of the regulatory mess, ATT
can earn only some 8% return on capi-

tal, even though it earns from 27% to
30% pretax on its revenues.

The problem is political. If ATT were
allowed to accelerate its depreciation,
it would have increased operating ex-
penses (depreciation) expense and this
would allow it to go before the regula-
tors and seek unpopular rate increases.

So ATT must update its plant in mea-
sured steps. But technology does not
move forward in measured steps; it
leaps. -

Then there’s the fact that inflation
can reduce the abilities to replace worn
equipment with new equipment. While
it is also true that interest rate expense
can be passed on to telephone users,
the “lag” time is such that the effect
doesn’t help the telephone industry un-
til at least 18 months later, and the
company usually has to swallow a por-
tion of this cost itself.

We could go on with this side of the
discussion, but let us just say that 1BM
has nothing but pleasant surprises for
itself with its ultra-conservative ac-
counting system and ATT has a Pan-
dora’s Box which will now allow it to
do and spend what it would have to in
order to be competitive.

The effect is that IBM sees ATT as a
company strong in technology but sad-
dled with a good deal of junk which is
not yet paid for. 1BM sees that it can
take advantage of its research while
ATT cannot. It sees ATT’s competitive
response taking the form of the Con-
sumer Communications Reform Act
(HR12323, also known as the Bell Bill)
to help maintain its monopoly position
by law rather than through the mar-
ketplace, and so never face the pros-
pect of writing off all that hardware.

Getting into Bell's goldmine

Even with its somewhat antiquated
equipment, Bell has some real money-
making departments. And these are
very vulnerable to competition. The
Long Lines department, the long dis-
tance facility, is 40% pure profit. Bell
desperately needs something to throw
off that kind of money if it has to
continue to support all those money-
losing local services. (Many people do
not realize that even in populated areas
residential phone service costs more to

~ provide than ATT takes in on it. And

even on a long distance call, most of
the cost to the phone company is in the
local switching, not in the use of
lines.)

In effect, the long distance caller has
been paying out of all proportion to the
cost of providing service to him. Not
only is there a tremendous investment
in local switching equipment, driving
up “local” costs, but the number of calls
between major points is far greater so
the economy of scale operates there. Fi-
nally, the state of the art, with micro-
wave and multipath cables, makes it
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casier to pump a lot of calls, say from

Boston to Los Angeles, than to switch
them locally from office to office.

Satellites, including 1BM’s, further
complicate the problem. If charges for
satellite transmission are set equal to
charges for terrestrial circuits, then the
satellite owners coin money by the
bushel because their costs are far low-
er. However, if you allow them to make
only the 8% to 10% return on invest-
ment allowed for the existing land-
based telephone plant, then the satellite
rates are so low as to capture the major
market share.

In short, there’s a total mismatch
because the phone company has been
using the return from long distance
calling to subsidize local service, keep-
ing those rates lower and winning polit-
ical points.

Of course Bell can cut prices on long
distance calls to compete with sBs and
others, but then it must find another
rich vein of ore somewhere. In the
meantime, IBM is working to at least
block Bell’s entry into other mines.

As mentioned, the major 1BM thrust
is to capture an increasing part of the
office market and to do it with its
traditional mix of technology and mar-
keting.

The entire body of terminals, for
instance—including for the moment
everything from the 200,000 pBX’s in
place to the 123,000 facsimile trans-
ceivers—is virtually obsolete, and no
one knows that better than 1BM. IBM’s
strategy of going after the replacement
market with its new communications
architecture, SNA, is similar to its strat-
egy with sBs: to have a “leg up” on its
competitors; to establish the standards
by dint of its market share and its
speed; to not have to reveal its strategy
and specifications in advance; to not
have to change its equipment half way
through development because of indus-
try association’s standards; and, most
importantly, to have knowledge of how
its communications architecture match-
es its future network.

Naturally, this all fits into the Grand
Design as outlined previously. IBM has
always resented how its competitors
were able to copy its terminals in the
plug-to-plug compatible business. It
hopes through sNaA and sBs to far out-
reach its competition.

By announcing very loudly that sBs
will be available to anyone, it both
forces Burroughs and Honeywell to
take notice, and forces ATT to hasten
its development. But there are many
who feel that ATT can’t really respond,
given its need for return on investment;
this group feels that ATT is too locked
into the existing costs for its existing
network for it to be able to compete.

So there are the battlelines and strat-
egies. The war must be fought in the
No Man’s Land between the user and
his telephone line. ATT’s strategy will be
to have tariffs set wherever possible,
staking out the territory as a “regu-
lated” business and therefore a natural
monopoly—ATT’s. The Bell System
may also move to modernize its ac-
counting methods, and to compete
more strongly in the long distance
business. But these actions will fail it
unless it is able to convin~e the govern-
ment to give it full control over these
new businesses through tariff setting.

1BM sees all this, of course, and its
moves will be to thwart some of the
tariff-setting, and to get into the regu-
lated carrier business itself.

1BM is well aware of what having a
digital transmission facility means and
right now is posing its product lines to
take maximum advantage of it. Satel-
lite Business Systems recognizes the
necessity of having terminals and com-
puter equipment to take advantage of
its unique capabilities; it has the assur-
ance that at least one major vendor
will have offerings in the marketplace.
Competitive vendors may wonder how
they fit into this scenario. Pessimists
are certain that there is no room for
market entry. Optimists just aren’t
sure. Either way, its going to be very
interesting.

At least given this scenario, it’s a
little easier to understand some of the
present actions of the combatants in
the courts, before the Federal Commu-
nications Commission, and before the
state public utilities commissions: And
such an understanding is vital for those
of us who plan to be in this data pro-
cessing/data communications/ office
automation business in the future.

Z

Mr. Anderson is president of the
Yankee Group, a Cambridge, Mass.,
consulting and research firm, His
own special expertise is in commu-
nications, a subject he has spoken
on before the North American Tele-
phone Assn., Interface '77, and the
International Communications Assn.
The Yankee Group has produced
several reports on communications
topics, including “IBM—The Grand
Design,” from which parts of this
article were taken.,
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SIEMENS

New data-hungry peripherals
from Siemens

For OEM reqmrements which demand
high throughput from reliable I/O devices,
Siemens introduces the data hungry
peripherals.




The Siemens ND 2 is the ultimate
in hard-copy peripheral systems.
It uses a laser and electrophoto-
graphy to print up to 21,000 lines
per minute on plain ’pa_per. The
ND 2 can output approximately
8,000 12-inch sheets per hour
with a forms overlay feature that
eliminates the need to preprint
computer paper. Even at top
speed the character quality is
suitable for OCR applications.
Designed for high through-put and
reliability, the life of the photo-
conductor drum is an unparalleled
three million copies — and the
drum is user changeable.

The new PT 80 terminal, with
printing speeds of 30-90 charac-
ters per second, is similar in
design to the Siemens teleprinter
1000. Based on modular building
blocks, the PT 80 offers a large
variety of different type faces
and the ability to adjust to all
common paper sizes. The range
of 72-132 characters per line
make the PT 80 an extremely
flexible terminal. Its compact
design and quiet operation make
the terminal highly suitable for
use in office, banks, data
processing centers, etc.

To best appreciate the capabilities of these systems,

we would like to demonstrate them to you.

We will be at the NCC in Dallas, June 13-16.

You may also call R. Mizrahi directly for an appointment.

Siemens peripherals . . .

for your growing data appetite
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The Siemens PS 5 disk storage
drive features an average
positioning time of 23 ms. It's
easily expandable from 72 to
144 to 300 to 500 MB without
cabinetry changes. Users can
upgrade easily, and your parts
inventory stays small. The PS 5 is
extremely rugged and reliabie
with a proven MTBF of 2,500
hours, including the first hour of
operation. At 500 MB it is the
largest capacity disk unit
available - and the most
economical per MB.

D 45/7716

Siemens Corporation
3 Computer Drive
Cherry Hill, N.J. 08034
Tel.: 609-424-2400



. Very ‘llttle stands‘*betweén vour mlm f
- and the dlsk drlves of your choice.

Just Telefile’s little Matchmaker
disk controller. With it, we can put

your minicomputer together with any

of the latest 3330-type disk drives:

Data, or Diablo. You’ll have a system
no one else can match.
Greater flexibility.

Special tailor-made, compatible
interface modules make changing
minicomputers a snap.

To change drives, simply switch
circuit boards. Capacity can grow
from 13.3 million to 1.2 billion bytes
per system.

Interface software included.

Telefile even provides handlers

Ampex, Memorex, CalComp, Control

that make the Matchmaker software
transparent to the operating systems
of most major minicomputers.
Unmatched features.
Telefile’s Matchmaker controller
brings.to minicomputer users the
latest large mainframe disk technol-
ogy with such features as: Search and
read command to help you with data
base management. Write protec-
tion to the sector level. And Ad-
vanced error recovery ‘techniques.

The Matchmaker even comes
with a separate maintenance module
for offline disk pack formatting and
test exercising.

And Telefile stands behind the
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system not only with hardWare and:
software, but with nationwide service:
support in-major metropolitan areas.
Write for our authoritative book.
100 fact-filled pages on the
universal Matchmaker concept in-
cluding operation, functional specs,
features; diagnostics, installation,
and maintenance. Get it free by writ-
ing: Telefile Computer Products, Inc.,
17131 Daimler St., Irvine, CA 92714.
Or call toll-free (800) 854-3128. In
Calif., (714) 557-6660.

Telefile

Enhancing computers.ls our business.
See us at NCC, Booth 1056




AnNCR forms system
can get you off
the horns of a dilemma.

Any number of obstacles can keep your paperwork
from moving smoothly and efficiently through
your organization. Some of your forms may dupli-
cate others. Some may be unduly complex. Others
may have outlived their purpose. Such inefficiency
is expensive and hurts your productivity.

To remove the costly rough edges in your forms
handling operation, you need a system tailored to
your needs. And that's what an NCR custom forms
system is all about.

To learn about the specific benefits an NCR
custom forms system can deliver to you, take
advantage of our free appraisal service. Just call
your NCR Systemedia office and ask to have
one of our specialists call on you. Or for
more information, write to NCR Corporation,
Systemedia Marketing, Dayton, Ohio 45479. We'll
be glad to tell you how an NCR custom forms
system can streamline your paper flow.
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Versatec challenges pen plotters to a “drawout’

Name your plot. Scientific graphics or business
PERT charts. Maps or production drawings. Engi-
neering simulations or circuit designs. Versatec will
draw them faster, more reliably, and with far more
expression than any other plotter.

Why wait minutes, even hours for pen plots? Versatec
can produce a typical E-size drawing in less than
sixty seconds.

Think what this speed could do for your own com-
puter plotting. More throughput. Faster turnaround.
Practical updates that give you visualizations now,
not later.

Draw with more eloquence. High data density slows
pen plotters to a crawl, but Versatec maintains con-
stant speed. Produce subtle shading, toned patterns
and variable line widths that are impractical, difficult,
even impossible for pen plotters.

Print as you draw. Lettering is a problem for pen
plotters, but not for Versatec. Display captions, leg-
ends and other alphanumeric data without losing a
second. A simultaneous print/plot feature permits
overlay of plot data and hardware generated print
characters on the same scan line.

Enjoy troublefree plotting. Versatec electrostatics
write without cranky mechanical arms and sputter-
ing pens. No smears, skips or overshoots. Plot with
fewer adjustments, less waste and less downtime.

Draw for less. With all these advantages, a Versatec
electrostatic still costs about the same as a drum
plotter system or about half as much as a com-
parable flatbed.

We've got you covered. Versatec has the paper
width you need with formats of 22", 24" 36" 42"
and 72". We've got controllers that link Versatec to
all popular computers. We've got CalComp compat-
ible software that gets you on-line quickly and easily.
So challenge us. Circle our readers’ service num-
ber for a brochure or fill out the coupon for specific
information and plot samples. Better yet, call Ver-
satec to arrange your own “drawout’’

-1 —
VVERSATEC

A XEROX COMPANY

2805 Bowers Avenue '
Santa Clara, California 95051
(408) 988-2800

Please send literature:

[J Plotters with optional
character generator
(Formats: 22", 24", 36",
42" 72"
Printer/plotters
(Formats: 812", 11", 20")
Hard copy direct

from CRT

Versaplot software
The 360/370 plotting
system

Please send samples:

[0 Business graphics

0 Computer aided design
J Mapping

O Scientific applications
O Production drawings

o0 O O

computer model and operating system

name telephone

organization

address

city, state and zip




Versatec outdraws CalComp ¥

Plotting time
Versatec CalComp™
Model 8136, operating Model 1036
off-line at half
T A x : rated speed
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Plot size: 56" x 36" 33,000 vectors
CPU & I/0 time for sort & rasterization:

9 seconds 56 seconds

p—
=
=
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Plot size: 67" x 36" 16,000 vectors
CPU & I/0 time for sort & rasterization:

8 seconds 67 seconds

Plot size: 45" x 36" 15,000 vectors
gggcgnlc/ig time for sort & rasterization: 45 seconds 10 minutes

Tests were performed with IBM 360/65 computer, OS/MVT operating system, EZPERT™ application software
(Systonetics) and Versaplot™/Version 7 plotting software (Versatec). ™Trademarks: CalComp (California
Computer Products), EZPERT (Systonetics), Versaplot (Versatec).

Watch us outdraw pen plotters at NCC, Booth 1165.
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The first wide

carriage portable with total recall.

Our Execuport 3000 has an exclusive data
logger that can print all of the control char-
acters. Result? You get a continuous, graphic
record of the data stream. An important tool
for program de-bugging and system analysis.

Other features? How about a wide carriage
(that also takes narrow paper), plotting with
1/4-line stepping, optional ASCII/APL switch-
able codes, and an acoustic coupler.

But we aren'’t just the foremost name in ter-

s
AL LAKAC

minals. We're also big with accessories.
¢ 420 — Portable Magnetic Tape Cassette

¢ 625 — High speed Paper Tape Reader/
Punch with optional numerical machine
control code

¢ 725 — High speed Paper Tape Reader

These units interface with all Execuport print-
ing terminals to provide a system design re-
lationship. Each is plug compatible, through

N #4530,
L. 4 it
soengyustt hunypast ",
gt s -
» N
N

\'"nh”,;n

standard RS 232 connectors, with any other
terminal in the industry.

So when you want improved communications
with your computer system, think of forming
a terminal relationship with CTSI. Just call
Charles Kaplan, or Shirley Newman at (201)
261-6800 for all the information you need.

Computer Transceiver Systems, Inc., East 66

Midland Avenue, Paramus, (CS"

New Jersey 07652.

EXECUPORY 725
3

A e e n s e 4 N At R S
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This is the all-new DP-8 in operation; a pen moving at up to 4.5
inches/second (3600 steps per second). Fast. And when you take
a close look at the DP-8 in operation and realize the speed,
accuracy and reproducibility of the final, finished chart, you'll be
delighted that the price is'so low—3 models from $7600* to $9500%.
Features include nine switch-selectable step sizes from 0.00125" to
0.01” and your choice of 1 or 3 pens. Further, it's quiet. Not totally
silent, but as quiet as the rustle of paper moving over the drum.

So why not reach out for the best: COMPLQT © DP-8. Write today
or call Rod Schaffner at 512-837-2820.

*A registered trademark of Houston Instrument. ’

hOUSton DIVISION OF “m"&tﬂ"l@
insrrument

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753

(512) 837-2820 TWX 910-874-2022 cable HOINCO

TELECOPIER

EUROPEAN OFFICE Rochesterlfaan 6 8240 Gistel Belgium

Phone 059/277445 Telex Bausch 81399
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Nobody
turns COM data into
sound business decisions

the way 3M can.

Only 3M Beta System offers pro-
grammable COM with the big plus
of business graphics—to make
your COM output more useful to
your company’s decision makers!
With 3M Beta COM, you make
data easier to interpret, decisions
easier to make in either of two
ways:
Highlight the data. The 3M Beta
System gives you underlines,
italics, bold face, 8 different
character sizes through simple
operator-entered instructions. No
host computer modification
needed!
Graph the data. Reduce complicat-
ed numbers to easy-to-scan pie
charts, -graphs, tables. The 3M
Beta System includes the software
needed for graphic presentation
of data.
‘But making business decisions

easier is only the first step. Beta
System makes your job easier,
too. From software innovations .to
installation and operator training
programs to field and home base
service nobody offers you the
unique total system support ap-
proach 3M can.

So whether you're interested in
business graphics or want to move
up to programmable COM, move
COM in-house or expand your op-
eration, let 3M show you the way.
Call your local 3M Business Prod-
ucts Center or write Microfilm -
Products Division, 3M Company,
St. Paul, MN 55101.

For entry-level COM, let 3M show
you ‘LBR"” _—the only totally dry
COM and the most convenient
way to record computer data on

105mm microfiche.

Better microfilm
systems start here... Bm

DATAMATION

]04 . CIRCLE 53 ON READER CARD



The Future of
Computer Communications

by Vinton G. Cerf and Alex Curran

Some of the bloom is.off the rose.

The information processing industry
has grown at a phenomenal rate. Much
of the impetus for continued growth is
emerging from the distribution of
computing functions via telecommu-
nications networks. The observable
trends of cost decrease per unit of
computation and per unit of storage
suggest that the era of rapid growth
will continue.

We have tried to quantify that
growth. To do so we have estimated
the maximum traffic which would re-
sult from the nationwide use of point-
of-sale terminals, electronic funds
transfer systems, and electronic deliv-
ery of all first class mail. This process
has allowed us to identify constraints
to growth, to quantify the impact on
telecommunications networks of the in-
creased traffic, and to estimate the
capital requirements for implementa-
tion.

These particular services were se-
lected because they represent more
than 90% of the total data traffic fore-
cast by the Stanford Research Institute
in a 1970 study of the demand for
information transfer. Our estimates ex-
tend to the next decade; it is very diffi-
cult to estimate beyond that point. It is
unlikely that our three services’ choices
will be universally available by 1986,
hence shortfalls in size due to our ex-
clusion of other services should be fully
compensated by our assumption of
near-universality of point-of-sale, elec-
tronic funds transfer, and electronic
mail by 1986.

The results of the qualification
surprised us. Intuitively we had ex-
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pected much larger traffic figures than
emerged. In an attempt to understand
the difference, we examined qualita-
tively the recent history of some of the
more imaginative service proposals.
We found that the implementation of
those suggestions has been much
slower than had been forecast—it ap-

This article has been adapted from a
paper presented to the Federal Com-
munications Commission as part of
a planning conference held in con-
junction with the American Federa-
tion of Information Processing Socie-
ties (AFIPS). Copyright 1976 by
AFIPS.
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pears that some of the imaginative in-
novation has disappeared from the in-
dustry. It is our belief that more inno-
vation should be encouraged to ensure
that U.S. leadership in the information
processing field is maintained. Encour-
agement can be given by careful re-
laxation of the regulatory climate.

Size and cost comparisons

Although it is clearly possible that
the data traffic may be carried all or
partially on specialized networks, it is
relevant to make size comparisons with
the telephone network. That network is
ubiquitous; its characteristics are well
known and its capital and operating
costs have been carefully documented.
Thus it provides an accurate standard
for comparison.

First we compared traffic. In 1975
the telephone network carried 250 bil-
lion calls within the U.S., a utilization
that has been growing at an annual
rate of 4% over the past two decades.
A conservative estimate of the average
call duration is three minutes; in a
digital network the equivalent band-
width is 64K bps per channel. Through
encoding, that bandwidth could be re-
duced to, perhaps, 9.6K bps, which is
also a more reasonable estimate of the
data carrying capacity of an analog
voice channel. Table 1 summarizes the
relevant traffic statistics. ‘

Next we compared the magnitude of
capital investment. Since our intent has
been merely to estimate total capital
required, we have been content to use
figures which are representative of the
in-place cost of a telephone plant. For
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THE FUTURE

the major elements we have used the
following:

subscriberloop ... ... $ 800

toll connecting trunk .$ 40 per channel
mile

toll trunk .......... $ 20 per channel
mile

48K bps trunk .......... equiv. to 12
voice chs.

voice channel bank ..$ 400 per channel
end

modems—Ilow speed, part
of terminal $ 100

—medium

speed. . ... $ 500
—high speed

voice . .. .. $ 1,500
—48K bps . .$10,000

low speed data
multiplexor $§ 200
Finally, to estimate the annual reve-

nues of the telecommunication portion
of the distributed computing services,
we have used tariffs which approxi-
mate those currently existing in the
telephone networks.

Electronic funds transfer
systems (EFTS) .
The basic purpose of EFTS is to re-

duce the high cost of paper handling in
the billing and payments process. EFTS
only partially accomplishes that pur-
pose, for sales still will have to be re-
corded on paper, to accept checks at the
local banks, and to distribute them to
the appropriate payment bank. The
flow of paper will only be staunched
when point-of-sale (POs) systems are
married to EFTS.

Nevertheless EFTs will reduce some
of the handling problems in the bank-
ing system. Further, since the banks
form a cohesive business group, it is
clear that EFTs will be implemented
before a ubiquitous Pos network
emerges. Therefore, in our view of the
future, we have chosen first to imple-
ment an EFTS network, then to aug-
ment it with a Pos network.

In our model, the nodes of an EFTS
network comprise local banks, area
clearing centers, the Federal Reserve
Bank, and a proposed federal switch-
ing center. Fig. 1 shows the network in
skeleton form.

The size of the completed network is
determined by the following elements:

® in 1974 there were 15,000 banks
including national banks, state com-
mercial banks, trust companies, mu-
tual and stock savings banks, private
and industrial banks, and special in-
stitutions treated as banks by federal
supervisory agencies. In some states
the banks have branches. To account
for these branches and for growth in
the industry we have estimated that by
1986 there will be a ‘grand total of
45,000 local banking offices, including
branches.
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© these local offices perform their
clearing functions through 100 area
clearing centers. ‘

© checks which must be cleared to dif-
ferent areas are processed through the
36 Federal Reserve Banks.

° for conceptual convenience we have
assumed that one of these Reserve
Banks will serve as a final switching
center for transactions between the Re-
serve Banks. In practice, high usage
routes may be established directly be-
tween certain Reserve Banks (or at
other levels of the hierarchical net-

_ work). Such links will be implemented

for operational economies when war-
ranted. Their use will not drastically
change the network costs.

The traffic flowing on this network es-
sentially results from the check clear-
ing function. In 1975 about 32 billion
checks were processed. We can expect
that number will increase to 34.2 bil-
lion in 1976, 48.2 billion in 1981, and
67.7 billion in 1986. Approximately
75% of these require bank clearance,
each clearance generating a communi-
cation of about 1,000 bits. The current
geographic distribution of checks sug-
gests that the average transaction will
involve 2.5 links in the network,

From these figures the total traffic
flow on a complete EFTS network
would be as shown in Table 2. In this
table the reduction to “average bits
per second” has been made assum-
ing that four hours of each of the 250
banking days each year are allocated
for clearing checks.

The average capacity of the net-
work, even at 1986 traffic levels,
equates to the distributed capacity of
23 T1 high speed digital carrier sys-
tems. Clearly the transmission require-
ments are modest when compared to
the voice telephone network.

But it isn’t only traffic which deter-
mines network cost. One must also
examine the size and capacity require-
ments of the network links. In our
network model the elements are:

°in the local hierarchy there are
45,000 links.  On average, each will
operate at approximately 300bps. Even

after allowing a factor of 8 for peak
demand, it is clear that nearly all bank-
ing offices can be served by one voice
grade link. For most of the offices the
link to the regional clearing center will
consist of only two local links. For
perhaps 20% of the offices the link
also will contain a toll connecting link
averaging, perhaps, 50 miles. Thus, the
total capital required to implement this
hierarchy of the EFTs communications
network is about $135 x 106,

© the capacity of the links to the Fed-
eral Reserve Bank is more difficult to
calculate since it is so dependent upon
the geographic distribution of check
cashing. As a reasonable guess, we can
assume that 40% of all checks must be
sent from the area clearing centers to
the nearest Federal Reserve Bank, and
that these banks perform clearing op-
erations eight hours per working day.
The required bandwidth is approxi-
mately 23K bps per link in 1976 grow-
ing to 47K bps in 1986. Thus until at
least 1986 nothing more exotic than
48K bps circuits are required. The
capital cost of these 100 links is about
$15 x 106.

° finally, about 10% of all checks
must be cleared between Federal Re-
serve Banks. The bandwidth required
for each of the 35 links grows from
16K bps in 1976 to 33K bps in 1986.
For this portion of the network the
communications capital requirement is
about $10 million.

© therefore, the total network facility
capital cost is about $175 million. It
would generate approximately $12 mil-
lion annually in: local revenues, and
perhaps $30 million in intercity reve-
nues, or a total of $42 million annual-

ly.

By comparison each banking outlet
would require an average of four or
five teller tereminals. Even in 1986 it is
unlikely that the installed cost of these
terminals will be less than $10,000
each. Thus for terminals alone the
canital required is $450 million. The
computing back-up and software may
increase the total computational capi-
tal to $600 million.

1976 1986

1981

Calls per year (x109) 260 316 385

ﬁﬁ Bits per year (x1018) 5.99 7.28 8.87

§§ Bits per second (av) (x104) 1.90 2.31 281
[0} , ‘

g{:; Bits per year (1017) 8.99 10.92 13.31

‘ é‘g’_ Bits per second (av) (x101® 2.85 3.46 : 4.é1

Table 1. Telephone traffic projections.
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Figure 1. Conceptual model—EFTS network,

In summary, there are no major
communication impediments to the in-
stallation of electronic funds transfer
systems. Once the privacy and legal
problems are resolved, the networks
can be rapidly installed with existing
technology. The capital requirements,
based on 1986 size and traffic forecasts
will be: $175 million for communica-
tions facilities; and $600 million for
terminals and computing facilities.

This network would not eliminate
the flood of checks but would improve
the handling efficiency in the banking
system. To eliminate the check writing
aspect completely it will be necessary
to add a point-of-sale facility to the
banking network.

Point-of-sale systems

Much of the need for check writing
could be eliminated if the signature
authorization for funds transfer were
replaced by credit card readers acti-
vated by consumer chosen passwords
or numbers. A scheme of this sort is
already used by some customers of
Citibank who use the “magic middle”
card to authorize transfers.

Again projecting our view to univer-
sality of service for measuring ultimate
impact, we would expect that the num-
ber of transactions on a POS-EFTS net-
work would be eight times those on an
EFTS network alone. At 1986 levels,
therefore, the total traffic flow on the
network alone would be the distributed
equivalent of 184 T1 systems. While
this is a substantial amount of traffic, it
is certainly not overwhelming when
compared to the traffic handled on the
voice network.

Telecommunications access to the
retail outlet is not a major problem. A
large store might contain 50 pos termi-
nals. During the busy hour each termi-
nal will serve about 20 customers, with

D Federal Switching Center
A Federal Reserve Bank

E] Regional Clearing Center

Local Banking Office

each transaction generating about
1,000 bits.. For such a large store, the
peak capacity is only 300bps. It is hard
to imagine a need for more than 2400
bps even for very large stores, and even
if more than one message per transac-
tion is needed. This is certainly within
our technological capability today.
The size and capital requirements of
a combined pos and EFTs network will
certainly be larger than that previously
calculated. The network elements are:

% in 1972 there were 5.5 million retail
and service businesses in the U.S.
Some of these businesses had hun-
dreds, a few even thousands, of loca-
tions. The vast majority, however, had
one outlet only. With reasonable assur-
ance, we can assume that even in 1986
there will be no more than 10 million
links needed. If we make the most
pessimistic assumption of no network
switching, then the local network capi-
tal need is $18 x 109.

° the EFTS network will be of similar
form to that previously described.
However, the traffic capacity must be
increased to cater to the larger number
of transactions. As a reasonable esti-
mate the required capital will be $300
x 106,

o the local network revenue, based on
$30 per business loop per month,
would amount to $7.2 x 102 annually
for universal service. The EFTS net-
work would generate perhaps $75 x
109 in annual telecommunications reve-
nues.

The installed cost of Pos terminals
currently is in excess of $3500 each.
Assuming a modest average of 2.2 ter-
minals per retail outlet, the estimated
capital cost for terminals only is $77 x
109, outweighing the communications

1976 1981 1986
Checks' processed (x109) 34.2 48.2 8e7.7
Bits per year (x1012) 64.1 90.4 127.0°
Avg, bits per second (x108) 17.9 25.1 35.3

Table 2. Traffic projections EFTS network.
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cost by at least four to one.

What we have postulated is a uni-
versal POS-EFTS network linking all
banks and all retail outlets by 1986. To
achieve this it would be necessary to
invest nearly $20 billion in telecom-
munications facilities and $80 billion
in terminals and computing systems.
The investments would generate an-
nual telecommunications revenue of
$5 billion, and annual computing reve-
nue of perhaps $20 billion exclusive of
the costs of computing hardware, soft-
ware, and systems maintenance.

But that is too much to expect.
Overall the average cost of processing
is five cents per transaction, That figure
is highly traffic dependent, however, be-
ing very low for large retail outlets,
much higher for small stores. Clearly,
then, universality of Pos service cannot
be achieved by 1986 unless much less
costly techniques are found to cater to
the multitude of small shops. As a
more realistic estimate we would visu-
alize one-third of all outlets subscrib-
ing to the service (i.e., about three
million outlets in 1986). At that more
reasonable level the telecommunica-
tions revenue would amount to about

‘3% of the AT&T revenues expected in

1986.

Electronic mail

The third area in which computer
communications could make a signifi-
cant impact is the transfer of first class
mail at speeds greatly exceeding those
achieved by the U.S. Postal Service,
and at service costs which by 1986
could be competitive with physical de-
livery. Our objectives here are to assess
the potential impact of electronic mail
on the demand for computer com-
munications, and to explore the near
term economic viability of electronic
mail technology.

There are several technologies which
can serve the electronic mail market.
The most likely are facsimile, time
shared message switching services, and
standalone word processing equip-
ment. Of these facsimile is the most
versatile since it permits the transmis-
sion of a wide range of information
formats without substantial data pro-
cessing requirements. Facsimile, how-
ever, offers none of the flexibilities of
computer based systems with respect to
such features as message composition
and editing, storage, automated re-
trieval, multiaddressing, and retrieval
at the convenience of the recipient.
Since the purpose of this article is to
assess the maximum anticipated im-
pact of computer communications, we
have assumed that these advantages
will prevail and that electronic mail
will be computer based.

There are two classes of computer
based systems. Standalone systems are
based on sophisticated terminals which
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contain word processing, message edit-
ing, and addressing capabilities. These
terminals consume no bandwidth dur-
ing message composition or reading
time. By contrast, time-shared systems
make use of less sophisticated, less ex-
pensive terminals, relying on the sys-
tem computers for message processing
services. Obviously these systems con-
sume transmission bandwidth during
message composition and reading.

Both types of systems will be re-
quired. Users who generate large vol-
umes of traffic will find that the cost of
the standalone terminals are fully justi-
fied by the savings in network costs.
Those who generate smaller amounts
of message traffic will prefer to pay
higher usage charges to save the “ini-
tiation” charges associated with the
more complex terminals.

It is interesting to note that the Ar-
thur D. Little Corp. has recently de-
veloped a scenario which describes a
pitched battle between the U.S. Postal
Service and competing electronic mail
carriers, The intent of the scenario is to
urge action now to resolve the jurisdic-
tional boundaries between the Postal
Service and its potential competitors.
One of the rivals is very close, for
about 30% of the first class mail is
concerned with the billing and pay-
ment system which will be incor-
porated in EFTs as it develops. For the
remaining first class mail, the Arthur
D. Little scenario suggests that elec-
tronic transfer will soon be economi-
cally attractive. Our study confirms that
conclusion and indicates that elec-
tronic mail is suitable only under very
special circumstances today. However,
it would become economically and op-
erationally attractive at least in a busi-
ness environment if':

° the rental charges for terminals with
some text formatting capability drops
to $40 per month,

° time-sharing charges decrease to
$0.15 per cpu second, and $2.00 per
hour of connect time,

° intracorporate word processing, text
filing systems based on centralized pro-
cessing, and storage facilities become
acceptable, and

° time-sharing services offer similar
word processing, text filing services to
smaller commercial enterprises on a
pay-as-you-use basis.

It is quite unlikely that all four of
these events will occur by the early
1980s, so it is reasonable to assess the
communications impact of an elec-
tronic equivalent of today’s U.S. Postal
Service. :

It is not easy to predict the band-
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width requirements of electronic mail.
For the purposes of this study we have
chosen to ignore the legal issues which
will be hard to solve and which clearly
will affect the acceptability of elec-
tronic delivery. There remains an in-
teresting array of factors difficult to
predict, but which will certainly affect
the utilization of various telecommuni-
cations options.

A number of “near-mail” services
exist today. ARPANET offers a message
exchange facility for its users. TYMNET
also offers a message service. Bolt,
Beranek, and Newman has a public
offering, via TELENET, of a message
switching facility called HERMEs. L.P,
Sharp Associates offers a service called
MAILBAG. Obviously it is a straight for-
ward matter to build a time-sharing
facility to exchange messages.

But the customers for all of these
services are technically sophisticated
time-sharing users. The command
structures for the systems are too com-
plex for casual users, and there is no
standardization to allow for message
exchange between systems. Thus our
experience with systems today is an
inadequate base on which to build pre-
dictions for the business community.

The business world is preparing to
move into the word processing era,
since it is the most promising tech-
nique for the improvement of produc-
tivity in the office environment. The
interconnection of word processing
systems will reduce the transfer delays
for memoranda and other textual ma-
terials from days to seconds. The im-
pact could produce a change as signifi-
cant as the business speed-up caused by
the widespread use of the telephone. If
that happens, electronic mail could:

° replace a major part of the first class
mail load,

© substitute for many of today’s busi-
ness telephone calls,

° compete with TELEX, TwxX, and
Mailgram,

° replace some of the interoffice

memoranda.

It will be some time before we can
make meaningful estimates of the ef-
fect of such systems.

However there is some help. In a
Stanford Research Institute Report
(March 1976), Raymond Panko esti-
mated that by 1985 the business com-
munity within the U.S. will electron-
ically exchange between 10 and 30 bil-
lion messages per year. By making
some crude assumptions about message
length (99% of 5 lines, 0.8% of 50
lines, and 0.2% of 100 lines of text),
and by adopting the communication
protocols of ARPANET we can calculate
that the gross bandwidth required will
be between eight and 24 x 1013 bits

during 1985. Assuming that this"traffic
will be carried. only during the business
hours, we conclude that the peak gross
bandwidth requirement is of the order
of 1.5 x 107 bps, roughly the capacity
of ten T1 systems. Again we conclude
that the transmission requirements are
very small in comparison to the needs
of the telephone network.

By 1986 electronic mail will be a
reality only in the business market. By
that time we would expect that today’s
13 million businesses will have grown

‘to about 16 million, not more than one-

third of which will subscribe to the ser-
vice. The major telecommunications
cost will be in the distribution system
which would connect those businesses
to the appropriate switching centers.
For those five million businesses the
telecommunications capital require-
ment for loops and modems is about
$6.5 billion, generating a telecommu-
nication revenue of about $2.1 billion
annually.

By 1986 suitable programmable ter-
minals should cost about $1,000 yield-
ing a capital requirement of about $5
billion. These terminals must be sup-
ported by time-sharing systems capable
of serving two to three million active
terminals. The current hardware cost
per active user ranges from $1,000 to
$3,000. . Thus hardware and terminal
capitalization could well total $10 bil-
lion. Maintenance costs will be about
$1 billion annually. Software costs are
much harder to predict, but almost
certainly will be of the same magnitude
as the mainframe costs. Thus we can
expect the total computing and termi-
nal capital to be about $13 billion. The
annual revenue requirement including
maintenance would be about $6.5 bil-
lion,

Again one is led to the conclusion
that in both capital and revenue re-
quirements the terminal and comput-
ing needs significantly outweigh the
communications needs.

Other services
The results of our attempt to

quantify the communications revolu-
tion have been disappointing so far,
The summation of bits per year flow-
ing through the network as a result of
EFTS, POS, and electronic mail will not
exceed 7 x 104 bits per year in 1986,
a very small percentage of the total
traffic flux due to voice services. We
have, therefore, examined briefly two
additional service categories.

One of the more exciting possibili-
ties is the availability of very high
bandwidth digital transmission facili-
ties developed over satellite channels
accessed by low cost, on-site ground
terminals. By making use of the multi-
megabit per second capability of these
channels, systems designers can geo-
graphically distribute parts of a com-
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Our new Model 77:
a batch terminal plus data entry
at a batch terminal price.

From Data 100 comes a
new way to deflate inflation.

Our Model 77 Communica-
tion System.

It’s a full featured batch
terminal that performs standard
3780 remote job entry functions,
plus key-to-disk data entry functions.

Yet, you pay no more than

~you pay for a batch terminal alone.

S Specifically, Model 77 is
‘des1gned for users requiring batch
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communications and data entry
capability with relatively small entry
volume and small to large output
volume. It offers:

Alow cost system for
first time or experienced data entry
and R]JE users.

True concurrent
batch communication and data entry
operations.

A full range of periph-
eral equipment for modular system

Los Angeles 213/645-4300
San Francisco 415/546-6000
Chicago 312/992-0850
Boston 617/848-6100
Detroit 313/358-5065
Minneapolis 612/941-6500
New York 212/867-6200

Pittsburgh 412/391-5425
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Batch with a bonus.

growth. And other important
features.

For more information,
phone one of the numbers listed
below or your nearest Data 100
sales office.

Find out how our new
Model 77 can save you money, too.

DATA (OC

[ (0 0 G0 @GR A T e ]

Multifunction Data Processing

Houston 713/777-4413
Washington D.C. 703/790-5560
Toronto 416/494-0434
Montreal 514/761-5894
London England {0442) 69161
Melbourne Australia  267+3544
Frankfurt Germany = 72¢04+71
Paris France 630 2144
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puter system. For example, mass stor-
age facilities could be housed in several
different localities in the U.S., accessi-
ble by customers as back-up, tertiary
storage in the memory hierarchy. Simi-
larly, other novel services are visual-
ized by the Satellite Business Systems
Corp.

The key to this network is the reduc-
tion in cost of the ground stations. In
the four to six GHz bands ground sta-
tions still cost in the order of $150,000.
Some experimental stations have been
built for operation in the 12 to 14 GHz
band with a forecast cost of $10,000 to
$15,000. We understand that the Satel-
lite Business Systems Corp. contem-
plates a ground station cost of $50,000.

It is our view that at that price level
the ground station can be ‘“on-site”
only to large commercial, government,
or military users. For them the sBs
system will provide a novel and power-
ful alternate to the intercity offerings
of other common carriers. We have
seen, however, that the major costs of
telecommunications are in the distribu-
tion facilities—and here for most users
the bandwidth requirements are mod-
est. We can only conclude, therefore,
that satellite systems will provide addi-
tional choices for intercity transmis-
sion of data communications by large
users. They will not initially, at least,
contribute to the widespread dissemi-
nation of distributed data services.

As for the revolution in home com-
puting, we can see little evidence of the
rapid development of services. We sus-
pect that terminal costs must drop to
under $200 to spawn a large residential
demand.

Two thrusts are operating in this
direction. One is the tv game market.
Here Magnavox’s Odyssey and Atari’s
Pong games have exploited the tv re-
ceiver as a display unit. Some early
examples of keyboards with some pro-
gramming capability and with a small
amount of storage have been built,
mainly by hobbyists. However there is
no sigh yet of an adequate terminal at
a sufficiently low cost. When that ap-
pears a gap still will exist in the de-
velopment and marketing of interest-
ing services,

The second thrust is the use of mi-
croprocessors as “do-it-yourself” com-
puters. Costs of processors and periph-
erals are still much too high for a mass
market, but dedicated hobbyists have
taken up the challenge of writing in-
teresting and novel programs which
are strictly for fun rather than cost
reduction. Their efforts may pioneer
the entertainment value for home
computing.

In spite of these two thrusts we can-
not visualize home computation ser-
vices developing a traffic flow rivaling
that generated by business systems by
1986.

Recapitulation |

We started this survey with the in-
tent of quantifying the maximum real-
izable impact of data communications
during the next decade. To do this we
examined s.R.L’s list of 400 informa-
tion transfer services and identified
those which would account for the
largest penetration of service by 1986.
On the assumption that EFTS, POS, and
electronic .mail would become wide-
spread at least in the business field, we
then calculated traffic flows, network
costs, terminal and computing costs,

and expected revenues. The results are

summarized in Table 3.

In arriving at these estimates we made
very optimistic assumptions about the
penetration of new data services. Even
with this optimism some rather unex-
pected results emerged. In particular:

o the impact of data traffic on the .

common carrier networks appears less
than we expected. Even with our op-
timistic assumptions, data transmission
revenues will not exceed 7% of voice
revenues ten years hence.

© the vast majority of new construc-
tion for data links will be in the local
access area. It is here, primarily, that
innovation will yield benefits in cost
reduction.

© the capital requirements for termi-
nals, computing hardware, and service
software are very high. The accumula-
tion of this capital could become a
major constraint on implementation.

Observations and conclusions
Because these results were less opti-

mistic than we had expected, we then

reviewed the literature to determine if

Maximum 1986 Expectation Levels

Communications Network

Terminals & Computing

Bits/Yr x 1014

Capital Ann, Revenue
$ x 10° $ x 108

Capital $x10° Ann. Rev.

Service Traffic Terminals Other $ x 108
EFTS 1.27 175 42 .45 .15 210
POS 3.39 6.1 2,400 23.0 10 12,000
Mail 2.0 6.5 2,100 5.0 8 4,900
New Data 6.7 12.7 4,500 28.5 18.2 17,000
Voice 13,310 177 64,000 — _

Table 3. Maximum 1986 data communications levels.
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we had omitted major imminent de-
velopments. The review disclosed a-
rather bleak picture.

In 1970 s.r.1. published a report on
information transfer which listed 400
services and which forecast a rapid
transition to electronic distribution of
these services. In 1972 the Interna-
tional Conference on Computer Com-
munications (1ccc) held its first meet-
ing in Washington. The bright mood of
the Conference was caught by Carl
Hammer who forecast that “during the
1970s the revenue from machines
conversing will surpass that of people
conversing.” At that conference only
August Ohlmer painted a restrained
picture. He was classed as a reaction-
ary. The 1972 Proceedings contain 22
papers which define new, innovative
computer based services.

Since October 1972 there has been a
rapid closing of horizons as people
have come face-to-face with the reali-
ties of implementing distributed com-
puting services. By 1974 the number of
1ccc papers defining new service con-
cepts had decreased to 12, and by 1976
only four papers described new ser-
vices. Throughout that period no new
service ideas emerged—but many dis-
appeared from view. It seems that the
realities of implementation have dras-
tically curtailed the dreams of the in-
novators.

During that same period a number
of data oriented networks have been
constructed providing users with new
and improved methods of transmission
and switching at much lower cost, at
least in the intercity links. In 1972 the
major constraint on implementation
appeared to be the lack of “good” data
communication facilities, That con-
straint has clearly been eased, and yet
new service ideas are becoming scarce.

In analyzing the results of the three
1ccc’s we are led to the following ob-
servations:

« there has clearly been a very gross
underestimation of the difficulty of
creating and maintaining. large data
bases.

© no significant progress has been
made on the design and implementa-
tion of systems by which authors may
offer and be paid a royalty for the use
of information which they have pre-
pared.

= computer assisted instruction is
growing very slowly; again, the startup
problems were grossly underestimated.

« some progress has been made in au-
tomating library service systems, how-
ever the manipulative protocols are too
complex for nonlibrarians, so, except
in rare instances, the systems are in-
ternal to the library.

¢ no home services have been devel-
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to 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 |D 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.

111

INENREN]

11 1 IR [ J
® ®
corporation

LD 35 Brentwood Ave., Box 781, Fairfield, CT 06430
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National Computer Conference, Booth 1170
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oped. The costs are clearly too high,
except for dedicated hobbyists,

As we applied these observations to
forecast computer communications
growth patterns we concluded that the
technology is being applied only in the
business sphere, primarily to reduce
the cost of existing functions. That
process will continue, for it is fueled by
cost reductions necessary to maintain
business viability, and the extension of
low cost data networks will be insti-
gated by that cost reduction activity.
No other widespread service will
emerge until that extension occurs.

Again, this history of the 1ccc tends
to confirm our rather pessimistic fore-
cast and our reliance on EFTS, POS, and
mail services as the prime growth areas
during the next decade. 3%

Mr. Cerf is a program manager at
the Defense Advanced Research
Projects Agency, Information Pro-
cessing Techniques Office. From
1972 to 1976 he was an assistant
professor of electrical engineering
and computer sciences at Stanford
Univ. Most of his research has been
concerned with computer network-
ing and communications protocols.

Mr. Curran is president of BNR,
Inc., Bell Northern Research’s new-
est research and development fa-
cility. Active for many years on the
consultative committees of the
International Telecommunications
Union and the International Federa-
tion of Information Processing, he
was chairman of the IFIP Technical
Committee on Data Communica-
tions from 1972 to 1975.
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IMSAI Introduces the Mégabyte Micro!

The Megabyte Memory

Until today, the largest memory you could
fit and address in a single microcomputer
CPU was 65K.

‘Now, IMSALI presents an incredible
memory system for micros 16 times more
powerful than yesterday’s best.

Imagine, a full megabyte of power from
sixteen 65K RAM boards.

And, to control all this, the IMSAI
Intelligent Memory Manager (IMM), the
super control board.

You can write protect blocks through-
out the full megabyte. Or,map in 16K blocks.

Plus, preset 16 mapping configurations
with protect for high speed transfer or rapid
change.

All interrupts are fully vectored, and:
there’s an interrupt if an attempt is made to
write into protected memory.

There’s even a real “time of day” clock.

65K, 32K and 16K RAM
Boards

Until today, the most rﬁemory you could
plug into a single slot was 16K.
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Now, IMSAI presents memory boards
in astonishing multiples of sixteen: 65K,
32K and 16K low power, dynamic RAM
Boards. They can be used in any S-100 bus
computer individually or in combination
to form conventional systems up to 65K
bytes.

Every board is fast. With “hidden
refresh” and no “wait state”

The Complete Megabyte
Microcomputer System

The IMSAI Megabyte Micro™ is only part

of the story. The full system can include
dual floppy disks, terminals, plotters,
printers and tape cassettes.

IMSAI also offers the finest high level
and peripheral software available. Paper
tape and Tape Cassette I/0 and super Disk
Operating Systems. Plus, BASIC and Disk
BASIC with more high level languages
coming.
~ Until today, the microcomputer’s
potential was just something you talked
about.

Now, you can put it to work. Powerfully.
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GENTLEMEN: D-4
I'm power hungry!

[J Send 65K RAM Board Kit $2599 [[] Assembled $3899

[ Send 32K RAM Board Kit $749 [] Assembled $1099

[ Send 16K RAM Board Kit $449 [] Assembled $679

[ Send IMM ROM Control Kit $299 [] Assembled $399
[ Send IMM EROM Control Kit $499 (] Assembled $699
[ Send full catalog $1.00

Check/MO enclosed. Amt. §
Charge my: [(]JBAC[M/C

# Exp. Date:

Sig.

[ Send name of my nearest IMSAI dealer

Name

Company Title

Address

City

State/Zip

IMSA

IMSAI Manufacturing Corporation
14860 Wicks Blvd.

San Leandro, CA 94577

(415) 483-2093 TWX 910-366-7287
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ou shouldn’t have o huy
25 terminals just to get
a good price on one.

If you're confused about “smart” terminal prices, youre
not alone. :

The way some terminal builders play with their prices
—and misquote ours —it's hard to tell exactly what you

s getting. Or when.

To help, we offer the adjacent
prices. Prices that reflect what
the Lear Siegler ADM-1A and
ADM-2 are really selling for. To end
users. In quantities of one. Cash and carry.

The point is there are no asterisks. .
No fine print. No games.

* And no phony quantity volume dis-
count prices that also assume a certain
number of special options were ordered.

Just prices you can compare. Apples to
apples. Oranges to oranges. Prices we've
recently been able to lower because of our
own successes. -

i
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Hurry up and wait?

In truth, a good terminal buy means much more than
just an attractive purchase price.

Delivery can be just as important. Because waiting
60, 90, even 180 days for someone else’s “bargain beauties”
to arrive can cost you a small fortune. Not to mention the
wasted time.

It's nice to know that ADM-1As and ADM-2s are now
available for immediate delivery. Ready to go to work.

And it's also reassuring to know that both the ADM-1
and ADM-2 have more than 2 years of field-proven perfor-
mance behind them. In almost every conceivable application.

In place of the just-past-prototype risks you get with
recent terminal arrivals, the ADM-1A and ADM-2 deliver
field-proven quality and reliability.

Two things an attractive purchase price, alone, can never
guarantee.

The lowdown on our highbrow. Our ADM:2,

New price aside, our ADM-2 is probably all the “smarts”
you'll ever need.

Offering full editing facilities. Sixteen function keys for
up to 32 discrete messages. Eight screen status indicators.
A special numeric keypad. Eight selectable baud rates from
110 to 9600. Protected fields. A dual intensity, 12" diagonal
screen. Even a keyboard that'’s detachable, as well as lockable.

All standard.

Or, have it your way. With our ADM-1A.

We call the ADM-1A our “with or without” model.

Because it lets you select the exact combination of options
that are just right for your application.

Starting with some pretty smart standard features, like
a 12" diagonal screen. New integral numeric keypad. Pro-
tected fields. Internal repeat. Block send capabilities. And
building up from there.

You add just the “bells and whistles” you need.

Instead of getting stuck with expensive engineering over-
kill you'll never use.

But then, that's always been our goal at Lear Siegler. Right
from the start. To build terminals truly dedicated to the sys-
tems they serve. In terms of intelligence, function, and price.

For more product/pricing information you
can bank on, please contact: Lear Siegler, Inc./
Electronic Instrumentation Division, Data Prod-

_ ucts, 714 N. Brookhurst St., Anaheim, Calif. 92803;
® Tel. (714) 774-1010.

Smarter Terminals.
Smarter Buys.

See the new ADM-4 and all the other ADM-Series
terminals in Booth 1633 at the NCC. -

CIRCLE 92 ON READER CARD

117



TYMNET

FOR THE

DP/COMMUNICATIONS PROFESSIONAL

SEEKI

Perhaps you have found yourself
faced with the inadequacy and high
cost of previous common carrier ser-
vices. Or, perhaps too much of your
time is spent on problems associated
with controlling, trouble-shooting,
and maintaining a complex multi-
vendor network.

There is, now, another alternative

.. TYMNET value added service.

IMPROVED PERFORMANCE:
TYMNET is a time-proven data
communications network service, It
provides the benefits of both the do-

it-yourself and the service ap-
proaches. It contains the disadvan-
tages of neither.

Offered by Tymnet, Inc., an FCC
authorized carrier, TYMNET service
combines advanced software and
hardware technologies with the
transmission facilities of other com-
mon carriers. The result: a highly
reliable, virtually error free, low cost
network service which is specifically
designed to meet the needs of data
terminals. TYMNET services are av-
ailable without capital investment
and Tymnet, Inc. assumes full re-
sponsibility for network management.

Consider these advances:
« Error detection and retransmis-
sion

118

* Alternate routmg

* Speed and code conversion

» Traffic analysis data provided to
users

* Real-time network control center

Who can TYMNET help most? The
company or organization with geog-
raphically dispersed, low speed (1200
bps and below) data terminals which
need to be reliably connected to re-
mote computers. Generally speaking,
applications supported by TYMNET
services include time sharing, data
base access, and message switching.

REDUCED COST:
Utilizing an advanced form of pac-
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NG A BETTER WAY

ket technology, TYMNET makes ex-
tremely efficient use of its transmis-
sion facilities. This allows Tymnet,
Inc. to provide value-added services
at rates which are usually below the
cost of less sophisticated alternatives.

And, with TYMNET facilities now in
some 80 cities (and soon to be more
than 100 including overseas inter-
connections), access to TYMNET is
commonly alocal call.

EXPERIENCE . . . AND MORE:
TYMNET is not a paper network.
Although just recently authorized by

‘the FCC as a carrier service, since

1972 TYMNET has been providing
advanced communications service to
Tymshare (Tymnet's parent com-
pany) and more than 50 other organi-
zations under shared user provisions
of other carrier tariffs. Now the sig-
nificant benefits of TYMNET are av-
ailable to all who have need for them.
There is much more to the TYM-
NET story. For more detailed informa-
tion or consultation on how TYMNET
can benefit you and your organiza-
tion, call 408/446-7000 or write to

* Tymnet, Inc.' 10261 Bubb Rd. Cuper-

tino, Calif. 95014.

TYMNET"

Visit us at NCC, Dallas, Booth No. 1019-1021
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Whenit's

Introducing Moore Clean Print® CPO.
Convenient, clean, carbonless.

Now you can make copies with-
out making messes. Moore patented
Clean Print forms provide the last word
in total processing efficiency and over-
all economy.

Clean. With Clean Print, there’s
no carbon removal, no disposal. The
printout image is clean, too, so you can
forget smudges and hammer shadows.
This new nonglare Moore paper is spe-
cially coated to enhance legibility.

Convenient. Thanks to the new
body and smoothness of the Clean Print
paper, you get the triple benefit of
trouble-free feeding, refolding, and de-
collating. And excellent copies, right

© May, 1977

Moore or less.

up to six parts.

Economical. Clean Print is 100%
usable product; up to 21% of conven-
tional three-part forms is carbon paper,
and must be shipped, stored, removed,
and disposed of. Somewhere.

Clean Print is ecologically and
economically sound and is available off-
the-shelf for immediate shipment.

Compatible. Clean Print carbonless
paper has been tested successfully on
just about every commercially available
printer. We invite you to test it
on yours,

Clip this. If you've had it with
carbons, it’s time you learned more about
Clean Print. Just send us this and
you will,
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printout forms you handle all day,
there are only two ways {0 have them.

Moore Business Forms, Inc.

1001 Buffalo Avenue

Niagara Falls, N.Y. 14302

Attn: Product Information Department

O Please send me more information
about Moore Clean Print.®
[0 Please have sales representative call.

Name
Address
City
Zip

State

Telephone

Moore Business Forms, Inc.

®
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“Human Factors in
- Computer Message Systems

by Ronald P. Uhlig

In mény ways, message systems based on computer networks are more than
the sum of their word processing, message switching, and data processing
parts. In some ways, unhappily, they're not as good as what they replace.

During the next 50 years computer
based message systems (CBMs’s) will
have as great an impact on the way
business is done in our society as. the
impact that the telephone had on busi-
ness practices durmg the last 100 years.
This, at least is what our organization
has come to believe after two and one-
half years of experimenting with them.

In the spring of 1974 we became
aware of this emerging technology and
wanted to find out how well it would
work for general use by managers and
staff officers in our organization, the
U.S. Army Materiel Development and
Readiness Command (DARcOM, for-
merly the U.S. Army Materiel Com-
mand). ,

DARCOM is responsible for develop-
ing, purchasing, supplying, and main-
taining the army’s equipment. This is
accomplished through a multi-$billion
budget, with almost 100,000 people at
over a 100 different geographic loca-
tions. Because of the nature of our
responsibilities, we conduct business in
much the same way as any large cor-
poration, so we believe that what we’ve
learned about message systems will be
directly applicable to the commercial
sector.

In its simplest form, a cBMS can be
described as a “message data bank”
system. The user types a message in at
his terminal. He gives instructions to
the computer to store the message and
to notify the addressee or addressees
the next time they connect to the com-
puter. To use the system to receive a
message, the user logs in the same way.
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In the system we are using today, he
first receives a one line per message
summary of new messages as shown in
Fig. 1. He can ask for any or all of

Data processors,
administrators, and
communications
specialists react like the
three blind men examining
the elephant.

those messages to be printed. A typical
message is shown in Fig. 2.

Extensions to this basic message
sending concept have greatly expanded
its utility. The first extension, results
from adding the capability to edit the
text of a message as it is being typed in
and after it has been typed. Word pro-
cessing software has been developed to
do this on the system we’re using.

A second extension was the ability to
deliver messages among many comput-
ers through a computer network.

The third major extension results
from an ability to store and retrieve
received messages with a data base
management system, using all the capa-
bilities of computers for handling al-
phanumeric data. After reading the
message, a recipient can choose to
“throw it away,” file it, forward it to
someone else for information or action,
annotate the message, or any of the
other things we do now with informa-
tion on paper.

To comprehend the impact of the
system, one should understand that it is
used by an individual (or his secre-
tary) in his own office, home, or mo-
tel room. Messages do not flow
through human “middlemen” in com-
munications centers or computer cen-
ters.

The bosses first
In the fall of 1974 seven dp-oriented

managers began an experiment using a
message system in Cupertino, Calif.,
which we accessed from Virginia, via
the ARPANET. At first the cBMs was
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ONLY

“Here’s a hot tip
3 for a hot topic--

CARDENTRY for
j computer security.”

“Figure it out.

We've got a small fortune here in
hardware alone.

And it’d be hard to put a price on all
the information we store—especially
if it fell into the wrong hands.

That’s why I refuse to take chances
with keys and locks to decide who
goes where in this facility. Instead, 1
specified a Rusco CARDENTRY pro-
grammable access control system. It’s
not only far more secure—it’s a lot
more flexible, too.

For example, I can limit any em-
ployee’s access to specified areas and
time periods. After hours, I can make
sure only the night shift supervisor can
take the elevator to this floor. And |
can key in commands to lock and un-
lock certain doors at preset times.
"I even get a mag tape log of all
comings and goings that plugs right
into my payroll program to eliminate
time cards! And if a power monitor or
smoke detector trips, CARDENTRY
sounds the alarm and pinpoints the
location and time.

[ really feel a lot more comfortable
knowing CARDENTRY: is on the job.
Not just because it helps me manage
better—I think of it as awfully cheap
insurance for an awfully big invest-

'”

THE .
CARDENTRY
COMPANY ...

. . For a brochure
detailing CARDENTRY's exciting capabilities,
call toll-free 1-800-628-6050, Ext. 691

(in Arizona call 1-602-955-9714, Ext. 691)

or write Rusco Electronic Systems

1840 Victory Blvd., P. O. Box 5005
Glendale, Ca. 91201

RUSCO

ELECTRONIC SYSTEMS
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HUMAN FACTORS

used primarily for informal communi-
cations—the kind normally accom-
plished by telephone conversations,

handwritten notes, and impromptu

meetings.

The equipment used was the OFFICE-
1 facility of the Stanford Research In-
stitute Augmentation Research Center,
consisting of a Digital Equip. pDP-10
operating under the TENEX monitor.
srRI has described this facility as an
“experimental utility.” SRI instructors
provided a one day training session in
basic message system use, plus the NLS
system, developed by the Center, which
has a powerful office support capability,
with text editing, document handling,
and many other facilities. .

The next step was to train the secre-
taries of these managers. Some may
argue that this should have been the
first step, but actually, the enthusiasm
of their bosses made it easier to tackle
the reticence that the secretaries had in
using a computer system for the first
time,
" Our original intent had been to con-
fine the use of the CBMS to seven key
individuals for at least one year. How-
ever, by spring of 1975 the advantages
were so clear that a decision was made
to extend the system to data processing
managers at 20 more sites within
DARCOM—primarily covering the east-
ern U.S. We felt that this group would
be best able to cope with the available
csMs, which had been hastily pro-

grammed by dp professionals without
much attention to the human inter-
face.

With the additional users, we began
to see impacts of this medium on com-
munication in many directions.

To ensure that the people added
from field activities had a commitment
to using the system, they were required
to provide their share of the cost out of

- their own budgets. Their training was

provided on-site, with a normal session
including the manager, his secretary,
his top aides, and often someone from
his technical staff.

The reaction from top management
was always positive, and we began to
receive many requests for demonstra-
tions. With few exceptions, each dem-
onstration led to a request to take part
in the experiment. Twenty more sites
were added in early 1976, extending
the user community as far north as
Alaska, as far south as the Panama
Canal Zone, and to most regions of the
U.S.

As of right now, we have about 100

The reaction from top
management was always
positive.

log-in accounts in operation, being
used by over 200 individuals, and we
have extended our sources of computer
service to include both the srRI OFFICE-
1 facility, and the facilities of Bolt,
Beranek, and Newman, Inc. in Cam-
bridge, Massachusetts.

NUM  CHARS DATE FROM SUBJECT

186 468 3 JAN 77 LIEBERMAN LOGISTICS

185 1387 3 JAN 77 JACK ARNTSON MEMORANDUM FOR RECORD - MARDIS

184 344 3 JAN 77 MCCUTCHEN AT OFFICE-1 PDP-11 AT MERADCOM UP

183 423 3 Jan 77 DRCIN FREEDOM OF INFORMATION ACT (FOIA)
182 498 3 JAN 77 DRCGS INFORMATION BOOK FOR CG

181 1168 3 JAN 77 JGILBERT AT BBN~TENEXB DARCOM FIVE YEAR ADP PLAN
180 192 3 JAN 77 OPER ARCHIVE RETRIEVAL

179 709 3 JAN 77 SECC SECC DIRECTORY LIVES

178 - 928 3 JAN 77 DSMITH AT BBN~TENEXB GILBERT CALENDAR OF 7 JANUAR
177 287 3 JAN 77 AMC-SCI RE: (AMC-SCI) FILES

176 373 3 JAN 77 DRXIG<X FY 76 COMBINED GENERAL & PROCUREMENT INSP
175 403 3 JAN 77 DRCGS INFORMATION BOOK FOR CG

174 341 2 JAN 77 NMA AT OFFICE-1 RE: VISIT NEXT WEDNESDAY, JAN. 5
173 486 2 JAN 77 TO: LIEBERMAN RE: TRAVEL PLANS TO DARCOM — LOGIST

Fig. 1. To come up to speed on what’s happened since he last logged off, the rhessage
system user is provided a list of one-liners describing his “mail.”

122

Better communication

We have learned many valuable les-
sons from our. two and one-half years
of experimenting with cBMS.

There are many ways of categoriz-
ing our findings, and we have found no
easy way to sort these findings into
mutually exclusive categories. How-
ever, many of the impacts relate to the
fact that the cBMs provides a kind of
connectivity among individuals not
available with any other existing me-
dia.

When we first began using the sys-
tem the most striking lesson was that
we began communicating with each
other to a much greater degree than we
had prior to use of the system. This
was somewhat surprising, because we
thought we had good communications
already.

Use of a cBMs provides a way to
interact among people on important
issues, but frees these same people
from having to carry out that interac-
tion in real time. The most striking
examples of the impacts of this benefit
have been in communicating with peo-

“ple widely separated in time zones.

The ability to interact much more
rapidly, in writing, than with any pre-
vious medium has generated many
time savings within our organization.
The head of one of our field activities
estimates that he has reduced the turn-
around time in getting decisions on
urgent actions to a matter of 2 to 3
days. To get the same decision would
have taken 1 to 2 weeks prior to the
availability of the cBMs.

Another advantage is that the re-
ceiver of a message can control when
he reccives his communications. The
recipient can choose when he wants to
receive his communications, and can
adjust the timing to when he is best
able to cope with them.

Closely related to this is the ability
to send a message whenever, and from
wherever you want. Of course, the lat-
ter advantage is derived from the fact
that telephones are widely available
throughout the industrialized coun-
tries, and the fact that very lightweight
portable computer terminals have be-
come available. (We've been using
Computer Transceiver Systems “Ex-
ecuport,” Texas Instruments 735s and
745s—the latter is the light one, and a
Digilog System which we attach to a
five-inch tv monitor.)

cBMs’s information storage and re-
trieval capabilities made it possible to
arrange the bits and pieces of informa-
tion we all get into logical form, and
made it easier for us to deal with each
of them, making sure that none of
them got lost.

We found a decrease in tension on
the part of the managers using the
system to be a real benefit. The poten-
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tial to be “connected” to the office, no
matter where you are, can take away
the concern that something major may
be happening which you need to know
about.

Another advantage stems from the
ease of sending multiple copies of a

We have observed a
greatly improved
“corporate awareness.”

message where we might have made
phone calls before. When we made the
phone call, it was very tedious to con-
tact several individuals to tell them the
same thing. Also, on many occasions,
only the caller and the person called
know about the action, in any detail.

Better coordination

With the message system, it has be-
come easier to attack problems which
require action by several people and
activities, and it is much easier to keep
everybody informed from the begin-
ning. The benefits are twofold. First,
we have observed a greatly improved
“corporate awareness” among the in-
dividuals involved. Second, we have
observed a great improvement in the
coordination process.

The ability to coordinate complex
actions among many people, indepen-
dent of geography, is a major advan-
tage. With the cBMs it is possible to
informally circulate copies of draft pol-
icy statements, among many persons
who may be affected, in parallel, rather
than serial, fashion. This can be done
on a piece by piece basis as the docu-
ment is being drafted, so that the
whole document can be digested more
easily by those affected. The ability to
annotate a message makes it possible to
“mark up” a document and to high-
light those areas where the individuals
or organizations affected would like to
see changes made.

The coordination process often
turns into a “conference” or a meeting.
When multiple people are discussing
the same subject, via messages, and all
are sending copies of each message to
each other, they are doing the kind of
thing that the pioneering ‘“computer
conferencing” system users did. With
our brand of cBMs, filing and retrieval
mechanisms are used to organize all
those “conference” messages into a co-
herent set of “proceedings,” too.

Just as in the commercial world,
travel money and time for committee
meetings are often scarce in DARCOM.
The cBMs has made it possible to form
committees to bring together head-
quarters and field personnel for discus-
sion of important issues, without hav-
ing to bring the committee members
together in the same geographic loca-
tion. We have one committee, for ex-
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ample, which conducted all its business
for its first three months of existence
by sending messages back and forth
among the committee members. Lest
this be misunderstood, we also find a
need to bring committee members to-
gether for face to face meetings. How-
ever, the cBMs discussion which pre-
cedes the face to face contact makes
these meetings much more productive.

Each of the benefits discussed up to
this point relates to the basic “connec-
tivity” afforded by the cBms. The net-
work becomes a “place” in the thought
processes of those attached to each
other via the cBMs, and this makes it
possible to bring people together who
are separated by travel time or cost.

The great equalizer

We found an unexpected benefit in
an area not related to connectivity.
The system performed a substantial
levelling of individuals at many rungs
of the management hierarchy, which
showed up in the form of some very
candid statements. Most of our users
understand that although our privacy
protection mechanisms could be bro-

. . . a substantial leveling
of individuals at many
rungs of the management
hierarchy . ..

ken, they are sufficient for the users to
be confident that their messages will
not fall into the wrong hands.

Another element which contributes
to generating candor is that the person
sending the message can type in some-
thing which may be unpleasant to the
intended recipient without fear of the
recipient roaring back over the tele-

DATE: 3 JAN 1977 1301-EST
SUBJECT: DARCOM FIVE YEAR ADP PLAN
FROM: . JGILBERT AT BBN-TENEXB

phone or in a face to face conversa-
tion.

Another advantage, not peculiar to
CBMS, is the disciplining of the man-
agement of an organization to increase
the amount of handwritten versus ver-
bal communication. The discipline of
having to put your thoughts into writ-
ing before you communicate them to
another person is invaluable.

But non-verbal clues are lost
Although there are overwhelming

advantages to the use of cBMs, there
are areas in which much research
needs to be done, and where we have
learned that we must exercise caution.
Much of the needed research is really
psychological, dealing with how hu-
man beings can and should interact
with this medium,

Some of the problems with current
cBMS stem from the rather narrow
bandwidth of the system when viewed
as a communications medium. Within
DARCOM, virtually all use is via
300baud circuits, Even more impor-
tant is the fact that the input is limited
by the typing speed of the individual.
Then too, as with any form of the

_ written word, all the nuances of speech

are lost, and the non-verbal cues given
in face to face communication are lost.

Furthermore, ease of use of the sys-
tem, and particularly the ease of inter-
acting on a subject, can lull the user
into thinking he is having more inter-
action than he really is. We have had
some monumental misunderstandings
arise when individuals tried to do
everything via messages. The ease with
which a reply can be sent is sometimes
the opposite of what is needed. An
individual may quickly read a message,
and, because of his “personal mental

TO: CALCOTE, CYRUS, DAMES AT OFFICE-1, JAMES, MCCUNE, SAUM, TECOM-HQ
CC: DSMITH, LEISHER, ARNTSON, CIANFLONE, JGILBERT, UHLIG AT OFFICE-1,

AMC-SYS
SUSPENSE-DATE: 10 JAN-1977

HELLO,

THIS IS A REMINDER THAT THE PRINCIPAL TOPIC AT OUR 18-19 JAN MEETING

WILL BE OUR OBJECTIVES FOR THE CCSS FIVE YEAR ADP PLAN.

WE NEED TO

TALK ABOUT THE NUMBER OF TERMINALS WE WOULD ENVISION ULTIMATELY BEING
USED AND THE FREQUENCIES AND TYPES OF RUNS WE WILL BE MAKING. YOU

MAY RECALL I TOSSED OUT A FEW IDEAS AT THE L.A. MEETING.

ALMSA IS

MAKING A PRESENTATION ON THEIR NEW SYSTEMS DEVELOPMENT PLANS FOR THE

NEXT TWO YEARS.

I THINK WE SHOULD ALSO IDENTIFY THOSE MAJOR SYSTEMS

THAT ARE NOT YET STANDARDIZED, BUT WHICH IMPACT MOST ON YOUR PERSONNEL

AND HARDWARE RESOURCES.

THANKS,

JOHN

ANY DIALOGUE WE CAN HAVE AMONG OURSELVES BEFORE
THE FACT SHOULD EXPEDITE THE MEETING.

Fig. 2. The system provides a date and time stamp automatically, as well as a list of
others receiving the message. The suspense date field is a “reply by” request, and
can be used in checking to see if all responses have been received.
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UNIQUh INTEGRATED POWER.
The P6060 dehvers the power you'd normally: -
get from complete multl-component systems..
N other smgle desktop unit i

t
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Up to now, you've had to compromise
on features to get the overall advantages of a
personal minicomputer. But no more. ,

Olivetti’s new floppy disk-based system
integrates a thermal printer, keyboard, display,
dual floppy drive and processor into a single
comipact unit. The P6060 can even operate as
an on-line intelligent terminal to provide ac-
cess to large data bases and user libraries. EIA
RS232C-compatible devices are connectable
with data rates set by software up to 19.2 KHz.

And we back up all our hardware with
software packages that include a comprehen-
sive mathematical and statistical series. Plus
math/stat sub-routines that you can auto-
matically insert into your own programs.

The P6060 is programmable in BASIC.

-even if you're new to computers. Or you can

So you can write your own programs easily

get them from existing BASIC libraries. -

Only Olivetti offers this much perfor-
mance at a personal minicomputer price’But
that shouldn’t surprise you. After all, Olivetti
invented the world’s first desktop computer.
And throughout the world, Olivetti has
installed 450,000 minicomputers and business
systems, 100,000 teleprinters, 50,000
terminals and of course, millions of typewriters
and calculators.

rOlivetti Corporation of America

, | 500 Park Avenue

| New York, New York 10022
| Attn: Personal Minicomputer Systems

| Please send more data on the P6060
| Please contact me for a demonstration____

| Name

1
I
|
|

— |
|
|T1tle » |

/ — |
|
|
I
J

Company
Address
City : ~
State _ Zip

INTEGRATED DUAL DRIVE

FLOPPY DISK UNIT. : e

M The soft operating system is automatlcally
B loaded from a system disk with 70K bytes - S

B till available to the user. Another 256K byte: .
B floppy disk can be used for added stomge .

EXPAN DABLE MODULAR DESIG o
As your computing needs expand memory :
modules are available to increase internal -
~ memory to 80K bytes. External penphera]s
include: CRTs, printers, plotters, tape units,
, hard disk units and on and on.

integrated dual floppy disk and |
tegrated thermal prmter the .
price is just $8 9. :




HUMAN FACTORS

filters,” answer something quite differ-
ent from what was asked. We have
observed that this can escalate over the
course of several exchanges of mes-
sages into something that would best
be termed a “fight.”

Resolution of the resulting problem
can often only occur by picking up the
telephone and calling the individual, or
by meeting in a face to face conversa-
tion. There would be a real benefit in
being able to associate the spoken word
with the written word in a message in a
computer.

Another area in which much needs
to be learned is the proper etiquette for
use of the system. Society has evolved
an etiquette for talking over the tele-
phone. We were taught the etiquette
for writing letters in school. A different
etiquette is associated with each differ-
ent medium of communication, and
one needs to evolve for this cBMSs me-
dium. For example, something which
you intend as humor may not be taken
that way unless you mark it. :

The interface between the human
being and the interactive software con-
taining the message system is an area
of intense development effort today.
We believe that this area will continue
to improve for some time. We found
that most people were able to adapt to
this interface much more rapidly than
we thought they would, however,
many people have a built in aversion to
anything which is related to comput-
ers, and a very good interface is needed
to make them feel comfortable.

Training is another area of concern.
Although we found that most users
could learn how to do the very basic
things required to compose, send, and
read messages within a few hours, most
of these same users then quickly moved
to a requirement for more advanced
features, such as multiple indexing. In
response to this need, a formal course
in cBMS has been established in DARCOM
to train key personnel.

Good user documentation is a re-
quirement for any data processing sys-
tem. It is even more important in an
interactive computer based message
system being used, on-line, by someone
who not only doesn’t know about com-
puters but may not even want to.
(And in fact we had to rewrite some of
our documentation which had seemed
perfectly clear to dp types.)

And “good” pressure evaporates
One other area in which we learned

to proceed with caution was in the use
of cBMS as a teleconferencing system.
Several initial attempts to conduct a
teleconference failed. They failed be-
cause we had selected subjects which
weren’t urgent enough to demand par-

126

ticipation by the people taking part in
the conference. The “pressure vessel”
generated by assembling a group of
busy people in a room, and telling
them to stay there until they solve a
problem, disappears in an on-line tele-
conference.

Top management must supply the
motivation or be sufficiently enthusias-
tic about the topic chosen for the “tele-
conference” for it to work. They must
supply the equivalent of the “pressure
vessel” which makes the teleconference
urgent enough to devote the time to
participating in it.

The ability to choose not to partici-
pate is important to personal use of the
system, but it points out that there are
many kinds of communication which

Something intended as
humor may have to be
marked as such.

the cBMs does not replace. The manag-
er who doesn’t return his phone calls
has a tendency to not answer his mes-
sages—although he does read them.
CBMS'’s are not a panacea for all the
communications problems of an orga-
nization.

Bigger than the sum of its parts
We are convinced that CBMS’s repre-

sent an important new data processing
tool, as well as an important communi-
cation tool. We believe that they are
going to open the door to the kind of
automated support that will bring a
whole range of tools to the office of the
future. To accelerate the process, we
are investigating the possibility of im-
plementing these message systems on
minicomputers: to bring the costs
down, allow greater distribution of the
system, allow higher accessibility, and
provide greater reliability. .

At this point, the cost of using the
system amounts to between one-fourth
and one-third the cost of maintaining a
clerk on the payroll. With good clerical
support always in short supply, the sys-
tem can often be justified on this basis
alone. However, once a whole range of
interactive tools becomes available in
the office, the benefits substantially
outweigh the cost.

Reliability is important., Once an
office begins to rely heavily on com-
puter terminals, and its files are com-
puter stored, that service and data must
always be available. Similarly, accessi-
bility is very important. The user in an
office must not be blocked from getting
at the service for any reason.

To focus on these problems, we are
continuing our experiments, and will
be collecting the kind of data on mes-
sage traffic to enable us to accurately
define the costs of the service and the
benefits.

The biggest single lesson we have
learned from our experimental use of
CBMS is that this is a major new medi-
um of human communication and in-
teraction, with a very positive impact
on the way we do business. It is not
just a replacement for letters,. phone
calls, Twx’s, Telex, and telegrams.

Because of the richness of capabili- -
ties of this new medium, it is easy to -
get lost in the details and not see the
potential from a global perspective.
Perhaps this is best illustrated by the
ancient Arabian story of three blind
men trying to describe an elephant by
“feel.” Today we have “data proces-
sors” patting the computer on the head
and stating, “I perceive that a CBMS is
just a data processing system.” The
administrator looks at text editing/
word processing systems which are
built into cBMS and says, “CBMS’s are
nothing more than word processing
systems.” Meanwhile, the communica-
tor feels the wires which connect the
terminals to the computers, and which
interconnect the computers in a net-
work, and concludes that this is “just a
substitute for telegrams.” '

CBMS’s are a new animal, one com-
bining three technologies into some-
thing greater than the sum of its parts,
and holding great promise for the fu-
ture. Not all the problems are yet
solved, but the necessary work is un-
derway to turn computer based mes-
sage systems into what may turn out to
be one of the most important develop-
ments of the 20th Century. %

Dr. Uhlig is presently responsible
for management policy governing
the computers used to support the
scientific and engineering com-
munity of the U.S. Army Materiel
Development and Readiness Com-
mand (formerly the Army Materiel
Command), within the Directorate
for Management Information Sys-
tems.

For the past two years he has-
also had responsibility for the
agency’'s program in interactive
computer based office support
systems, of which the computer
based message system experiment
mentioned in the text is a part.

He is a member of the U.S. Army
Mathematics Steering Committee,
too, and chairman of its Subcom-
mittee on Numerical Analysis and
Computers.
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minal for all computers. . .
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all computers for one display terminal

Presenting the DELTA 4050, the microprogrammed video
display terminal with “‘emulation PLUS’ capability for
BURROUGHS, HONEYWELL, UNIVAC, and other computers

and display terminals. If you’re looking to expand or enhance your
system and lower your costs at the same time, look into the DELTA 4050 now.

o Complete emulation for BURROUGHS TD820, HONEYWELL VIP7700,
UNIVAC Uniscope 100/200, and others—to meet your present and
future application requirements

Microprogrammed—up to 16K memory available

Full text editing capabilities ‘

Optional full duplex communications monitoring

Ideal for data communications systems on single modem, daisy chained,

single line configurations, multidrop or direct connect systems ~
Prompt delivery, nationwide service in over 150 locations
Reliable, around-the-clock performance

o For user programmability ask about the DELTA 4550 with computer-
loaded protocols

Dalca
Data Systams
Carporation
DELTA DATA SYSTEMS Corporation
Woodhaven Industrial Park
Cornwells Heights, PA 19020
Phone: (215) 6399400

O 0 0 O
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Our new DELTA 4050: the one for all & all for one video display terminal
that’s all you need to get your job going, and keep it going. Contact us to- DELTA DATA SYSTEMS, LTD.

day for more details or on-line demonstration. London:{7073)33833
' See us at NCC, Booths 1276 and 1278 .
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A FABLE FOR OUR TIMES:
OR HOW A 100 WPM DATA TERMINAL
" CAN COME OUT AHEAD
OF A 300 WPM UNIT.

Our 100 wpm Teletype® model 33 terminal won't set any speed
records. But when it comes to reliability, economy and versatility, its beena
winner for more than 15 years. In a wide range of applications—from message
communications to computer [/O, on switched network as well as private line
systems.

So if your application doesn't require speeds over 100 wpm from a
high cost data terminal, how about incredible reliability at only $1000* a unit?

For more information about the model 33, write or call:

Teletype Corporation, Dept. 81 M, 5555 Touhy Ave.,,
Skokie, IL 60076.

®
Phone 312/9822000. THE TELETYPE MODEL 33 =4
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The Ultimate

Personal Computer

by Lawrence R. Zeitlin

Forget learning the multiplication tables, compress college attendance into
an afternoon, and master a new language in hours. Dick Tracy would have

loved it.

For several weeks last winter, I con-
ducted an informal survey among my
colleagues and graduate students, pos-
ing the question:

“How would you make use of a
small, portable computer, capable of
storing and retrieving information,
performing mathematical calculations,
and making logical decisions?” About
15% of my respondents stated that
they would use the computer’s mathe-
matical capability for assistance in job
related calculations, statistics, engi-
neering, etc. Another 5% proposed to
use it in some non-job related fashion,
including as a paper weight, to figure
the odds at the racetrack, etc.

But the overwhelming majority,
nearly 80% of those asked, would
make primary use of the information
storage function, largely as a memory
aid. They would use it to store and
recall names, addresses, phone num-
bers, and birthdays. They would load it
with the factual content of course
work or job related information, for
retrieval as needed.

This last proposed use was expressed
with great depth of feeling since the
question was posed immediately prior
to college examinations; a time in the
life of any member of a college com-
munity in which information storage
and subsequent retrieval becomes a
matter of great import.

A matter of education

After reviewing the results of my
informal survey, I began to wonder at
the feasibility of this last use. Just how
much information storage is required
of a college student?
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At a first approximation we may be
able to estimate the information stor-
age requirement by assuming that a
college education represents the ac-
cumulated sum of all the assigned
course reading over a period of four
years,

Let us take Paul Samuelson’s Eco-
nomics as a representative textbook. It
contains 800 pages, 40 lines per page,
with 15 words or 80 character spaces
per line, for a total of 480,000 words
or 2,560,000 characters.

If the typical requirement is two
such books per course per semester, a
college education represents 64 books;
a total of 3.1 x 107 words or 1.64 x 108
characters. Coded in 7-bit ascn for-
mat, a college education therefore rep-
resents 1.15 x 10 bits of information.

Now the current state of the art in
solid state computer memory permits
an information packing density of 6
mils® per bit with integrated injection
logic (I2L). Neglecting packaging ma-
terials and leads, this comes to about
1.67 x 108 bits per cubic inch of active
volume.

A college education therefore repre-
sents 6.88 cubic inches of state of the
art storage, about the volume of a king
size cigarette flip-top box.

A common concern in my survey
was the manner in