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Signaling a new era .
in data entry communications, CMC's
TeleBatch™ option does it all—remote
data entry, remote job entry, and
remote printing —all concurrent with a
full complement of active keystations.

Tallk to USacwa

We eommunicate

Sodo all our The KeyProcessing Family

offers the widest range of data entry
systems available today. With features

. and options that will serve you tomorrow
too. Like TeleBatch, and the industry's
most comprehensive array of manage-
ment control reports. '

KeyProcessing Systems

TeIeBaich . : :
~ provides decentralized data entry with-
out sacrificing centrallzed control over
qualnty and procedures TeleBatchis - -
fast, with speeds up to 19,200 bps. And-
it's snmple to operate with unique :
Communtcatnons Control. Batches auto-
iz mat;cally performmg all operator and '
rem 'te batch termmal functlons :

\ = o ; S . our customers say
‘ B g, : that CMC'’s Management Control s
Se— _Reports are outstanding. The TeleBatch
Log. for example |mproves the effec-
mmunications by prowd- g
gan udit trail of tmportant com-
munlcation" statlstscs '

CMC KeyPro essing Systems
re mstalled and commumcatmg

Talk to us,
you'll be pleased you did. Call or write
today for more information.

KeyProcessing and TeleBatch
are trademarks of

" a division of
PERTEC CORPORATION

2500 Walnut Avenue, Marina del Rey, P.O. Box 92300
Los Angeles, CA 90009 Telephone: (213) 390-8411
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IN FIELD ENGINEERING
THERE IS ONLY ONE ALTERNATIVE
" TOITEL.

And when we say motm‘cmed - When you ge‘f fo pnce/
, ;we mean justthat. We mean main- pen‘ormonce however, There is
fained ZAfhours—o-dOy, 7-days-a-  no o!’remo‘nve
“week. By more than 500 Customer . There is only Ifel.
over seven thousand 3330-disk

Engineers. In over 100 Ioco‘nons ‘
“drives are mainfained by tel? We - worldwide. ! ITEL

also maintain over 400 million bytes  If's this kind of all-out creative Data Products Group

of independent add- -on monoln‘mc effort that has put us right up there ~ One Embarcadero Center.

main mermory. with [BM. Not only in field engmeer— %}2;L%Z‘;S&ﬁsfggoéfg8094141 :
ing. But in sysfems and software, = o
In computer capability.

~When it comes to experience

and reputation, if's either IBM '

Or ltel.

- And that's no exaggeration, either.
It's something we can book up
with fact after fact.
Did you know, for msTonce Thot
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*Photograph illustrates mag tape and disk being T-BAR switched
between GA-16/440, General Automation miniprocessors

Reconfigure disk and mag tapes rapidly
for back-up of on-line systems

. . . and for additional cost savings,
eliminate dedicated peripherals.

Share printers, readers and front ends

between multiprocessors.

Contact your computer source or

T-BAR for additional information.

| INCORPORATED
> ®

DATA COMMUNICATIONS SWITCHING EQUIPMENT

Visit Us at INFO 76, Booth No. 708
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'Need to monitor a global communications network?
...or edit a daily newspaper?...or enter business data?...

...you cn dothem all With @
user-programmable terminals.

Telecommunications, text editing, and data entry are just a few of the ways our users apply Computek terminals.
But how can one standard terminal meet such diverse requirements? Simple. Computek terminals are intelligent,
fully user-programmable, so when a new application arises, all that must be changed is the software. Each ter-
minal system we sell is equipped with its own high-speed minicomputer, with up to 32K bytes of internal memory,
and supporting a full line of mass storage and hardcopy peripherals. Computek terminals can be clustered, with
several CRT/keyboard workstations sharing a single, powerful terminal processor for maximum cost effective-
ness. Our big 12-inch screen has easy-to-read upper/lower case characters displayed on a 20 x 14 dot matrix to
virtually eliminate operator fatigue. And, best of all, each system is supplied with Computek’s exclusive terminal-
resident software system including real-time operating system, peripheral drivers, assembler, editor, linking
loader, debugger, and utilities so you can easily program our terminal to meet your exact requirements. Even
complex functions such as scrolling, text justification and movement, word occurrence, data editing and valida-
tion, and communication code conversion, which are normally associated with specialized hardware or PROM’s,
can all be implemented on Computek terminals by programs which you write yourself.

So, even though you may not operate a world-wide communications network, or publish a daily newspaper, or
enter large volumes of business data, Computek terminals may be right for you. Take the step that other leading
businesses, government agencies, systems houses, and financial clients have already taken, and talk over your
terminal requirements with Computek. Just fill out the handy coupon, or give us a call at (617) 864-5140; it’s that
easy!

r—_——_—— T I MM .

I Tell me more about Computek user-programmable
terminals. I'minterested in:
[ Text Editing [0 Data Entry [ Telecommunications
® | [ Other Applications
I NAME
TITLE
INCORPORATED | CoMPANY
143 ALBANY STREET : ADDRESS _.
CAMBRIDGE, MASS. 02139 | CITY/STATE/ZIP.
TEL. (617) 864-5140 TELEX 92-1464 TELEPHONE __
| Clipoutand mail today to:
Computek, Inc.
| Marketing Department
. 143 Albany Street
| OM1076 Cambridge, MA. 02139
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“You can’t buy

a 132-column

printerforany
less.

;, get any more.’

Bob Howard, President, Centronics

But the low initial
price for the Centronics 700 Series
132-column printer isn’t the whole story.

| It’s the lower cost of ownership based on the 700’s
inherent reliability and simplified construction.

The 700’s unique modular construction using four different modules — print-
ing, electronics, forms handling and keyboard — and less moving parts mean easier
maintenance, lower cost and a smaller spares inventory. '

Write for the full details of this tremendous offer . . ."and information on the
rest of the printers and teleprinters in the new Centronics 700 Series.

Centronics means more than low price.

And more than hardware. It’s the widest range of models, features, options
* Financially strong ® Proven delivery response ¢ Over 70,000 printers installed « 109
world-wide sales/service locations ¢ Stringent quality control ¢ Advanced R&Dand
manufacturing * Long-term spare parts availability e Customizing for specific needs.

CENTRONICS IS PRINTERS

Centronics Data Computer Corp., Hudson, N.H. 03051, Tel. (603) 883-0111, Twx. 710-228-6505, Tlx. 94-3404; Eastern Region: (617) 272-8545 (MA); Central Region:
(513) 294-0070, Twx. 810-459-1784 (OH); Western Region: (714) 979-6650, Twx. 910-595-1925 (CA) Centronics Data Computer (Canada) Ltd., Ontario, Tel. (603) 883-0111,Twx.
710-228-6505; Centronics Data Computer (UK) Ltd., Cheam, Surrey, England, Tel. 643 0821-4, Tlx. 851 945756; Centronics Data Computer, GmbH, 6 Frankfurt/Main.,
West Germany, Tel. 663321/22, Tlx. 841 413224; Centronics of Puerto Rico, Dorado, Puerto Rico, Tel. (809) 796-1881. Tlx. 3859349
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letters

On certification

I refer to the “People” item (July, p.
13) on Ms. Janis Miller, recently se-
lected as the “newest member of the
Certification Council for the Certifica-
tion of Computer Professionals.” Since
decisions and conclusions reached by
this Council will impact on the futures
of thousands of data processor’s, it

would be of interest to the field to’

know what qualifications are required
for this membership and by whom the
selection process is conducted.

I would also greatly appreciate it if
Ms. Miller could provide some clarifi-
cation of her statement that the certifi-
cation “helps keep garbage out of the
field.” Since there are many thousands
who for one reason or another do not
choose to pursue certification, her
comment is most disturbing particular-
ly coming from one elevated to such a
responsible position of authority.

DEeAN H. Ray

Administrative Services Directorate
Defense Civil Preparedness Agency
Washington, D.C.

Prof. Wm. J. Horn (Boston College
School of Management, Chestnut Hill,
Mass.) is chairman of the Certification
Council, Inst. for Certification of Com-
puter Professionals. He replies to Mr.
Ray’'s first point: .

For qualifications, a council mem-
ber must be a recognized leader in the
field, must be a holder of the CDP—
preferably a high scorer—and must
show an interest in contributing to ob-
jectives of the council.

The selection process is as follows:

1. A search is conducted by coun-
cil members, past and present.

2. References are taken from the
ICCP board representing eight asso-
ciations.

3. The candidate is interviewed.

4. A final recommendation is made
by the council to the ICCP board.

5. The final selection and approval
of any council member is made by
the ICCP board.

The council is intimately aware of
the serious implications of its decision
making concerning CDP candidates
and CDP holders. They do indeed
take this responsibility seriously.

. « . and Ms. Janis Miller replies to Mr.
Ray’s second point:

Data processing affects corporate
decisions, social decisions, legislation,
peoples’ lives. It is now beginning to
produce documents and rec9rds that
not only affect our contemporary gen-
eration and environment, but those of
the future as well.

Data processing then is becoming
a tool that is writing history. The omi-
nous weight of that responsibility dic-
tates that the dp practitioner who
wields this tool be qualified. Just as
the public demands that other practi-
tioners, from lawyers to CPAs to in-
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terior decorators, be qualified, so
should they also be assured of quali-
fied dp persons.

I think we should have a standard,
and if presently the certification pro-
gram does not represent that stan-
dard, then it should be strengthened
and supported within the dp commu-
nity until it does. Conveniently choos-
ing not to pursue a credential does not
enhance our reputation for being reli-
able technicians. Personally, | don't
like to run from, or ignore, a problem
to solve it.

Misrated
I noted that Oscar Rothenbuecher’s
ranking of the top 50 dp companies
(June, p. 48) failed to list Four-Phase
Systems. Actually, with 1975 dp reve-
nues of $50 million, Four-Phase
should be rated 45th—just above
Wang, Tektronix, and Datapoint.

For your information, here is a

" quick update on the company:

1975 Revenues $50,149,977
Current Income

(2nd Quarter, 1976) $1,011,705
Total Employees 1,200

BILL STEINMETZ
Manager, Corporate Communications
Four-Phase Systems, Inc.
Cupertino, California
Because the stock of Four-Phase Sys-
tems was not traded publicly until June
8 of this year, we did not have the full
information available. If Four-Phase
Systems’ earnings continue at its pres-
ent rate, it will no doubt be listed in
future Datamation 50 articles. We do
invite information from dp companies
which would allow us to keep as up-to-
date as possible,

Privacy legislation
Dr. Phil Koltun’s letter (August, p. 7)
disagrees with two points made con-
cerning privacy legislation at Honey-
well’s privacy symposium. First, he
disagrees with Phoenix attorney Ron-
ald Meyer’s belief that the Supreme
Court will uphold the right to privacy.
Myself and most of the other speakers
at the symposium would be in agree-
ment with Dr, Koltun on this point.
Most of us were careful to point out
that well constructed legislation is
needed, and no one, other than Mr.
Meyer, expressed the belief that the
Supreme Court would uphold the right
to privacy.

Secondly, he indicated that many of
the speakers were misguided in suggest-
ing that privacy legislation would be

‘passed this year. Given the American

public’s increased concern with our
growing bureaucracy, he may be cor-
rect. However, the American public
has also shown an increased concern
for individual rights.

.Unfortunately, these concerns are in
conflict. You can’t have privacy legis-
lation without increased bureaucracy.

Sometime, perhaps not this year, the
issue will rise again. It is important that

we, as dp professionals and as citizens,
aid our legislators in framing that legis-
lation. The belief that any privacy leg-
islation is better than none is false.
Poorly constructed privacy legislation
can reduce privacy and cost the Amer-
ican public a fortune. Don’t write your
legislator to tell him that you consider
privacy legislation a top priority, as
Dr. Koltun suggests; rather let him
know precisely what type of legislation
your industry can live with. ’
LesLiE D. BaLL

Assistant Professor

Arizona State University

‘Tempe, Arizona

The “good” programmer
Every time I read a letter (or article)

such as the one from Joe King (“I Can
Hardly Wait,” July, p. 8), I am
astounded by the monumental ego and
lack of perception shown by the au-
thor. _

Of course “good” programmers have
been using the “new” techniques of
programming for years—that is why
they are considered “good.” But why,
then, does study after study of com-
mercial systems assert their sorry state
and proclaim that over 80% of system
costs is spent on debugging and patch-
ing? Because not all programmers have
the instinctive knowledge of these
techniques that King and others- at-
tribute to themselves.

Our problem as an aspiring profes-
sion is to find a way to codify and
formalize these techniques so that all
our practitioners can achieve a consis-
tent level of competence of which we
can collectively be proud. Too many
“good” programmers are either unable
or unwilling to teach their techniques
to others. Unable, perhaps, because
they cannot put their “instinct” or
“art” into words; unwilling, perhaps,
because they are selfishly afraid of -
someone discovering these “secrets,”
thereby diminishing the difference be-
tween “good” and “bad” programmers.
If we are to be recognized as a profes-
sion——as are doctors, lawyers, and cPAs
—we must make every effort to set and
achieve standard levels of performance
which can be recognized and accepte
by our clients. :

Thank goodness, then, for those of
us who are unselfishly trying to de-
scribe and define the techniques they
use as “good” programmers. Their ef-
forts move us towards the goal of pro--
fessionalism.

If engineers hadn’t latched onto this
attitude of making public their tech-
niques, why, we wouldn’t even have
our computers to play with!

Lois A. RoOsE
Systems Consultant
Parsippany, New Jersey
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letters

NSF grants
Granting that greater freedom may be

afforded by that section of your maga-
zine, I submit that an impropriety was
committed by Stephen R. Levine III in
the July Forum (“Another Parker
Game,” p. 155). (My opinion of the
work of Donn B. Parker is entirely
irrelevant to the thrust of this letter.)

Were the Forum piece a review, no
matter how unfavorable, of Parker’s
published work, I would not be con-
cerned. I would not be bothered by a
criticism of NSF generally, nor of the
subject matter of this or any other
grant. Neither would I complain were
a parody of the probable results of a
grant like the one in question published
without attribution.

However, to impute, in advance, a
procedure, a methodology, and a result
to the work of a named person is just
plain dirty pool. It is unscholarly, un-
fair and smart-alecky.

What is worse, the writer of the
Forum shows no more knowledge
about what is wrong with-the com-
puter field than the man in the street.

ARrNoOLD I. DUMEY
Princeton, New Jersey

I share Mr. Levine’s disgust with the
funding practices of NsF, but I think
he is wasting his breath. . ..

I would personally never apply for a
grant. I ended my short trial in aca-
demia a few years ago precisely be-
cause of the shabbiness of the game
surrounding grants. (Of course, Stan-
ford Research Institute is not tech-
nically academia, but the symptoms
are the same.) Fundamentally, the
grants are not for research at all, but to
subsidize graduate education—which
ultimately benefits those firms who hire
graduates (assuming, which I don’t,
that those graduates are a help, and
that most of them don’t go right back
into academia, which they do).

Anyway, thanks for the article, even
though it won’t make a scratch on the
NSF-academia edifice. It serves itself,
just as you and I do—only the scale
is much larger and they’re using our
money to do it.

GERALD M. WEINBERG
President

Ethnotech, Inc.
Lincoln, Nebraska

Freedom of the Press
The Editor’s Readout in the August

issue (p. 51) presented the case for
free press very well. It did leave out
one point—that a responsible press de-
serves to have the right of free speech.

You did include one sentence that
indicated the press may publish misin-

8

formation. Until the press is willing to
take the responsibility to correct the
misinformation with the same fervor
that they publish it, and take responsi-
bility for what they publish, there is a
reluctance on my part to provide the
support that you are requesting.
BERNARD M. SLOTNICK
Palos Verdes Peninsula, California
The thing we speak of as ‘the press"”
is made up of people, including for the
moment Mr. Slotnick with this letter.
Some people act responsibly most of
the time, others do somewhat less fre-
quently. We agree that the people of
the press should be held responsible
for their actions. We ask only for the
right to exercise that responsibility.

Views on managers' views
In Jackson Granholm’s article, “The

View from the Manager’s Office” (Au-
gust, p. 52), Datamation has suc-
cumbed to the presently fashionable
practice of placing all civil service em-
ployees in the ““do nothing and can’t be
fired” category. Not only is this idea
mentioned, but it is highlighted in
boldface type apparently for emphasis.
As a federal civil service manager, 1
take strong exception to the suggestion
that all civil service employees (fed-
eral, state, county, and municipal) fit
this stereotype, and the apparent impli-
cation that all private sector employees
are the converse.
FrancisJ. PALUSkA
Mechanicsburg, Pennsylvania
The statement was not Mr. Granholm’s

but rather that of the manager quoted
in the article.

I especially enjoyed “The View from

the Manager’s Office.”” The direct

quote format is a pleasant diversion

from the usual statistical summary of
opinion.

WILL GALLANT

IDP Software Marketing Manager

Tektronix, Inc.

Beaverton, Oregon

I direct one question to Jackson Gran-

holm: Where are Jane;, Janez, Janes,
Janeq, and Janes’s stories?

PEGGY DIETSCHE

Business Data Processing Instructor

Metropolitan Vocational

Education Consortium

White Bear Lake, Minnesota

Higher level languages

With reference to Mr. Frank’s “The
Second Half of the Computer Age”
(May, p. 91) and Mr. O’Rourke’s sup-
portive letter (August, p. 8), I must
stress the one important fact that
seems to be overlooked.

Higher level languages may well
have inadequacies and inefficiencies.
However, in my opinion they are more
than offset by the interchangeability of
programming skills. An IBM COBOL
programmer can easily write COBOL

programs for an NCR, Honeywell, or
Burroughs computer.

A small computer user who loses
one programmer could easily be losing
one half, if not all, of the dp depart-
ment’s programming staff. Searching
for two months for a NEAT/3 Level 2
programmer as compared with one or
two weeks for a CoOBOL programmer .
will convince any small non-1BM user
of the superiority of cOBOL.

.ROGER R. GLOVER

EDP Officer-Manager

First National Bank & Trust Company
) Troy, Ohio

LLooking ahead to '60s
We read Mr. O’'Rourke’s letter [also

mentioned above] with great interest
and we feel that his points are well
taken and represent the type of prac-
tical, forward-looking outlook we need
to meet the coming challenges of the
1960s. In particular, we could not help
but think how well he summarized the
drawbacks of the new, so-called
“higher level” languages, such as 1BM’s
FORTRAN (short for FORmula TRANsla-
tion) and Remington Rand’s MATH-
MATIC. With hardware costs presently
constituting roughly 90% of overall
system costs, and with higher level lan-
guages still in their infancy, the case for
coding in assembler language is a
strong one. After all, present hard-
ware (operating at speeds of roughly
200,000 operations per second) is al-
ready severely taxed merely perform-
ing actual computations, and the ex-
penditure of precious computing re-
sources for nonessential tasks such as
language translation or compilation
cannot be justified on the basis of cost-
effectiveness.

Of course, some optimistic vision-
aries predict marked decreases in hard-
ware costs and increases in computer
speed in the distant future. (Extremists
are predicting improvements as great as
a full order of magnitude!) If such cost
reductions could be effected, this could
conceivably change the cost effective-
ness of higher level languages. Such a
cost reduction could be achieved, per-
haps, through the mass productlon of
computer hardware, but this is a
doubtful possibility since the large.
size and power consumption (20,000
vacuum tubes!!) will almost certainly
restrict the use of computers to a few
scientific laboratories.

We here at Reactionary Computing,
Ltd. feel that computers are potentially
useful for a few types of problems, and
we plan to explore such possibilities.
We have already ordered a large supply
of assembler language coding forms
for our own 1BM 704 supercomputer,
Wthh should arrive next week.

RicHARD D. STUTZKE
CurTis L. NELSON
Reacttonary Computing, Ltd. #%
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MRl and SYSTEM 2000

Your resourceful approach to |
Data Base Management. o3 awean o momaionior

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. i

Since 1969, MRI has continued to refine a system which satisfies user requirements, in- R
creases “resourcefulness” of data, and prevents user operating costs from rising. ‘ 5

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

MRI Systems Corporation has the specialists to help
you bridge the gap from basic resources to highly re-
fined management information. The technology is
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-
ageable and available resource.

Call your nearest MRI representative or write
David Jackson at MRI corporate headquarters.

Ask about SYSTEM 2000®and data base man-

agement. Ask about MRI's consulting ser- A
vices, educational programs, and customer )
support. B |

Take advantage of your resources . . .
and ours.

SYSTEMS

| tmnmen CORPORATION

‘Corporate,' d ters: 126754" h Blvd Ausim Texas ‘78759, '(512) 258-
Chicago « Houston « Huntsville $'Kapsas® City, s £os.” Angeles SNew York « San Francm&q ,
D.C. «International:Sales: MA Syste 1Canada) sLtd.: “Toronto.» CGS Produc is's Diisseldorf « The e

ondofi+ Parls »Zuri NTAX: Mitanis BRA: Stockholm « CAPIGemin
(] ,pgmg;atcfhputer Services, " Inc (BCS}-Caltcl
+ Comipitel. Systems Ltd;; % CYBERNET>Services (CDC) s Information Systems De
Services.. Inc.’ (lST)-Infonet gCSﬂ) « Datacrown, Ltd. «" Litton Computér:™ Sel

(SDL) Tymshar, mred Computmg Systems tnc. (UCS) +Texas A&

ran.+ CJK-Co.; Ltd:+
stems; Inc -Comnez-
ustrial Life- Techmcar







With GE’s TermiNet” 9600
Communication Controller
you canemulate IBM 2780,

3780 and Univac DCT-1000
remote print stations

If you’ve been waiting for a fast,
versatile and efficient remote print
station at an affordable price, wait no
more. By interfacing the TermiNet
9600 Communication Controller
option with one of General Electric’s
line printers, you have in one small
package, not only emulations for
popular remote print stations, but
added features like:

® A variety of printer speeds to match
your network capacity up to 340
lines per minute

® Easily upgradable throughput as
your workload increases

® Improvements without changing
central site software

And the best part is that you can have

this kind of application flexibility.

This kind of network efficiency. This

kind of high performance in a price

range you can justify. .

for under
10000

Write General Electric Company,
TermiNet 794-18, Waynesboro,
Virginia 22980. ‘

For your special kind of needs-A special kind of printer

GENERAL 3 ELECTRIC

October, 1976
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UNIVERSAL’S

NEWEST
MODEM

IE

For two-wire, full-duplex operation at 1200 BPS, Universal Data
Systems proudly announces the Model 12-12, the newest addition
to the UDS family of data modems. The unit operates synchro-
nously or asynchronously over unconditioned dial-up or private
telephone lines.

Terminal interface discipline with the 12-12 is identical to that
commonly used for 103/113 modems. Using experience-proved
phase shift modulation techniques, the UDS-12:12 transmits at
1200 BPS or any integral sub-multiple rate, without restrapping
or adjustments.

The 12:12 is insensitive to word length, and it includes integral
provision for automatic remote and local loopback testing. De-
livery: 45 days ARO. For technical details contact UDS today.

- $600 Single Unit Price.

IDCMA

universal data systiems

4900 Bradford Drive e Huntswlle Alabama 35805 « Telephone (205) 837-8100 « TWX 810-726-2100
o by ol & Meenne Adve CIRCLE 65 ON READER CARD
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A Circuitous
Route

“The timing is right,” said Pete War-

. kenton in explaining his optimism on

past and anticipated growth of Califor-
nia Software Products, Inc., a Tustin,

Calif., software firm he ]omed last year
as executive vice pres1dent

“There’s a growing awareness in the
end user spectrum. Prices of hardware
are coming down. Software is be-
coming more efficient.”

Warkenton hasn’t always been that
fortunate with timing. As president
and one of six founders, he launched
. Computer Operations Inc. in 1969 to
produce the Gemini computer which
was to have been a big time-sharing
machine. It was designed but never

built as the economy fell on bad times |

and committed money failed to come
through. cor went into voluntary
bankruptcy in late 1970, tried to con-
tinue operating but couldn’t make it.

Warkenton said he learned a lot
about the ways and hows of raising
money in trying to keep cor afloat
even if he wasn’t successful. Between
cor's folding and his joining Com-
puter Software Products he consulted
“in the financial area.”

California Software Products was a
partnership between Dean Moore, its
present president, and Tom Benson be-
fore incorporating in May of *75. They
were doing compilers “one at a time.”
The company still does compilers.
“We’'ve got as good a facility with
COBOL as anyone in the world,” says
Warkenton. But the company is into
other things now. It offers a variety of
languages to minicomputer manufac-
turers and users. It is also designing a
management system for factory appli-
cations and is working on a data base
management system which Warkenton
describes as “both hierarchical and re-
lational” and which is expected to be
announced at the end of this year. He'd
like to call it QOasis but that’s not offi-
cial. The firm has grown from three
people when Warkenton joined to 20.
Most are technical people, he said.
Three exceptions are himself, a mar-
keting type and Cathy Diaz whom he
describes as “‘a super girl Friday.” He’s
in a position to know. She’s worked
with him in three different compa-
nies.

Joining California Software Prod-
ucts, Inc. was a return to software for
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Warkenton. Prior to cor he had
founded Information Development
Co., a systems software supplier which
he later sold to Leasco. He signed a
non-competitive agreement with Leasco
which kept him out of software for
awhile but that has expired.

It was a circuitous route that took
Warkenton from Russia, where he was
born, to Orange County, Calif. “My
family had been on the wrong side of
the Russian revolution,” he said. When
an attempt was made to conscript his
father, a wheat farmer, into the Red
Army, his mother bribed some officials
and the family escaped to Latvia.

At the time, Warkenton explained,

the Canadian Pacific Railroad was try- :
ing to get people to work farm land it
had acquired in western Canada and

PETE WARKENTON
“The timing is right”

was doing this by offering to pay the
way of refugee families from Europe
to Canada. The Warkentons took ad-
vantage of this and worked the land
just long enough to pay the railroad
back. Then ~ Warkenton’s father
opened a grocery store in a small town
in Saskatchewan.

Pete recalls that, as a small boy, he
greatly admired a favorite uncle who
was a cowboy. “I wanted more than
anything else to become a cowboy until
I learned how dumb horses are.”

He says his mother was a driving
force in his life. “She wanted me to get

an education.” He was one of only “a
couple of kids” 'in his elementary
school to go on to high school and the
only one from his high school to go
on to college, The University of Sas-_'
katchewan. '
From college, Warkenton joined the
Canadian Air Force as a pilot. When
he got out, he joined the McBee Com-,
pany, Ltd., a subsidiary of Royal
McBee Corp., which was marketing
the Librascope LGP 30 general purpose
computer. He sold computers for
McBee first in Canada and then in
Atlanta. His work took him often to
the Librascope plant in Southern
California and he came to like the area.
His next job was there, as national
sales manager for the Autonetics In-
dustrial Products Div. of North Amer-
ican Aviation, with responsibilities for
the development and administration of
the marketing organization for world-
wide sales of general purpose com-
puters. ) .
He left Autonetics to join Mesa Sci-
entific, a software firm. When this firm
was acquired by Planning Research
Corp. in 1965, he and others left it to
form Information Development Co.
Warkenton likes where he is now.
He likes the place. The firm occupies
4,000 sq. ft. of space in a sprawling
two-story office building with lots of
gardens, and has options to take on

.. more space as it becomes available.

And he likes the people. “We're kind
of an international group.” In addition
to him, with his Russian/ Canadian ori-
gins, the firm has people from Colum-
bia, Formosa and Japan.

He also likes the fact that the com-
pany is “very flexible as far as em-
ployees are concerned. We don’t be-
lieve in strict 9 to 5. It’s getting the job
done that’s important.” They have two

‘women with small babies who do doc-

umentation at home and they expect to
hire more. “We give them their choice.
They can either become employees
with salary and fringe benefits or they
can work on a private contractor
basis.”

Warkenton lives close by the office

'in Newport Beach. He doesn’t own a

boat but does enjoy sailing on boats

_belonging to other people. His other

favorite extracurricular activity: beat-
ing his 24 year old son at tennis.

“You Get What You Pay For”

With the proliferation of mini-
computers, not only in factory envi-
ronments but also in the front office, we
are seeing minicomputer users who
previously had been users of maxis.
They are accustomed to a level of sup-
port from their hardware vendor that
is still available to them, as mini users,
but at what seems to them to be an

inordinately high cost. Critical of those
who balk at that service cost is Rick
Dove, marketing vice president for
Ball Computer Products, Sunnyvale,
Calif.

Dove says those users find they can
acquire a mini-based system for. as lit-
tle as $15,000, and can’t understand
why they are being asked to pay an
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additional $1,000 for maintenance. In-
stead, he explained, they find someone
"who’s willing to contract for the ser-
vice for only $500 and provide only
$500 worth of service, rather than the
$1,000 worth that the users continue
to expect. “You get what you pay for,”
says Dove.
“But we've seen a change in the last

year,” he continues, “We’ve seen peo- .

ple begin to understand that if they
want this kind of service and they need
it, they’ve got to be willing to pay for
it. Now they’re starting to be willing to
pay for it.”

Ball Computer Products is the for-
mer Decision Inc., acquired in 1975 by
Ball Corp., the folks who ‘bring you
those home canning jars and the lids
that were in such short supply last
year. With the financial resources of a
Fortune 500 company (the parent firm
even carries the paper on systems
leased by BCP), the computer com-
pany was able to vacate a storefront
facility in a rundown section of Oak-
land; Calif., and take over much fan-
cier digs across the San Francisco
Bay. .

The new affiliation has also enabled
the company to acquire for its product
line a mini-based system for remittance
processing, called ReaDoc. With the
acquisition of this product, Ball Com-
puter finds itself in the turnkey systems
business. And the firm that got its start

- by making interfaces and controllers
for the Data General Nova mini-
computers, products sold to the oem
marketplace, is now selling also to end
users. The ReaDoc cash management
system is being sold to those firms that
process turnaround documents, such
as credit card stubs and utility bills and
the like.

It's Always Been

Norman J. Harris is an IBM salesman’s
dream. In a long-time data processing
career, he has uninstalled 21 com-
puters from a variety of mainframe
manufacturers and installed 13—all
IBM. -

Why? “I’'ve never had a loser,” said
Harris from the company he affec-
tionately refers to as “big brother.”

Harris is the new vice president in
charge of corporate information sys-
tems for BancOhio Corp., Columbus, a
bank holding company with 41 banks
in Ohio and 224 branches. He has been
charged with expanding the company’s
information systems unit. “We're get-
ting into electronic funds transfer, set-
ting up a large host data center, and
implementing distributed processing

14

“This'is our first thrust,” says Dove.
He says it is possible they will develop
a second turnkey system for the end-
user market, using a mini-based system
called pasL. This is a system that can
be expanded to support up to 16 crt
terminals, with up to 400 megabytes of
disc storage. It also comes with a Data
Access System Language (thus DASL)
that is said to facilitate the develop-

~ ment of business applications pro-

grams. This system is currently being
marketed to what Dove calls second-

RICK DOVE
“. .. They're starting to be willing”

level oem’s, those who lack a systems

integration capability but have the
software know-how to develop and sell
a turnkey system to a specific vertical
industry, such as trucking firms or law
offices. ‘

Dove says today’s minicomputers
have the capabilities of the low-end
maxis of five years ago, but at one-
tenth the price. “Consequently mini-
computers are being used more and
more for large data base management

: requirements where you need large
" disc file storage.”

IBM

NORMAN J. HARRIS
“I've never had a loser”

i

for every branch,” Harris said. He’s
installing two 370 158s which will be
running SBS, cIcs, IMs, and Tso and
disposing of “a multitude of equip-
ment from a variety of vendors.”
Before  joining BancOhio Corp.,
Harris was consultant to the president

‘of 1LM.S. America, a pharmaceutical

market research company which pro-
vided information to major phar-
maceutical manufacturers around the

-world. “We went from nothing to a

large on-line teleprocessing system in
four years,” he said. “All based on one
1BM 370/158.” While he was in this
job, he said, many other companies
sent representatives to see “what we

- were doing and how.” BancOhio Corp.

was one.

Also while with I.M.S. America,
Harris was tapped by IBM as its 1975
data processing executive to tour Ja-
pan. He spent two weeks there talking
to Share and Guide groups and to in-
dividual companies and calls this “the
greatest experience I've ever had in my
life.” He said his audiences were “in-
terested and cordial” and even though
he had to work through an interpreter,

-he established good rapport.

He was the fifth dp man sent by
1BM on such a mission and he didn’t
even know the program existed at the
time he was selected. “They just called
me up and told me about it and—
bingo—I was on an airplane.”

Harris loves being in data processing
but, like most in it, he didn’t set out to
be. He studied business administration
at Missouri State University and, after
graduation, went to work for Vendo
Co., a vending machine company in
Kansas City, Mo., in the production
and planning area. He took a test while
there and the next thing he knew he
was in data processing working with
1401s. From there he moved through
360s and 370s—always IBM.

Other dp jobs have included serving
as vice president—information systems
for Franklin Mint, which he said is the
largest privately owned mint producing
“collectables,” like medallions, and
marketing them all over the world. He
also served as director of the Midwest
Data Center for Emerson Electric, a -
manufacturing conglomerate, and di-
rector of Information Systems for
United Telephone System of Ohio.

He likes life in Columbus and says
his family, his wife and a daughter, 10
and a son, 5, do too.

In New Posts

DAN A. BARNES was appointed vice -
president of marketing at TRw Com-
munications Systems and Services . . .
EDWARD G. KEYES is the new
manager of information services at
Kitchens of Sara Lee. .3
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o DOS UNDER OS.
DON’T EVEN CONSIDER CONVERTING
TO OS WITHOUTIT.

*CALL 1-(800) 527-3250 AND
FIND OUT WHY.

*Here’s exacﬂy what will happen when you call. One  installations have converted to OS with UCC TWO.

of our staff will take your name and address and * Lets you run DOS jobs as if they were OS jobs,
immediately send you a brochure explaining exactly without reprogramming.
what UCC TWO (DUO) DOS Under OS is all about. * You can plan the conversion to fit your work schedule.
(In Texas. call (214) 688-7313 collect.) Instead of the other way around.

When you ve seen how UCC TWO can eliminate * You can spread the job-and the cost-of converting
the chaos..”and much of the expense. .. of converting over months. ,
to OS, call this number again. We'llarrangea + And still get all the facilities and features of OS from
presentation at your convenience. - the start.

Here are some reasons why almost 400

uceoe
We're going to

be the IBM of software
‘ companies |
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~_ Your mpth does not
 like to be interrupted when

she’s busy.

It’s too bad your big computer has such a busy sched-
ule. But that’s the way your mother was meant to work.
" That steady job stream has been very carefully
planned out to make the most of your mother’s time. _
Which, unfortunately, has made it tough for your mother
to handle things that don't fit into the schedule. Things like
demand reports, online data entry and unplanned jobs.
But that doesn’t mean you can't do the unexpected.
All you have to do is get your big computer a little help.
A computer that can do the jobs your mother can’t handle.
A Data General commercial ECLIPSE computer.
The commercial ECLIPSE computer is smaller than
the big computers you may be used to using.
But it has the things big computers have.
A commercial instruction set that even has an
EDIT function, for example. And large memory
configurations. .
This computer also has incredibly easy-to-
use interactive data entry/access software
called Idea that speeds program development
and use. And speeds use of business-oriented
files maintained by our INFOS data management
system with multilevel keyed access. :
The COBOL that’s available with the com-
mercial ECLIPSE computer is the highest level
implementation of ANSI '74 COBOL standards.

It's a complete language system that comes with features
like an interactive debugger, and an integrated
SORT/MERGE. Plus it also includes an IBM-compatible
RPG II and real-time FORTRAN. ‘

Most important, this computer has a communications

‘ ability that lets you interface to your big computer. For

example, when talking to an IBM system, the ECLIPSE

. computer can emulate 3780/2780 and HASP procedures. Or

just be itself.

And wherever you put this computer, you can plan on
it doing more than one thing at a time. Up to 16 Idea appli-
cations and remote job entry concurrently, for example.
Or one Idea application using up to 16 terminals
while a COBOL program processes previously
entered data. Or simultaneous program devel-
opment and communications.

It’s all from a major computer manufac-
turer, Data General. Which means you get full
software support, a range of system and field
engineering services, financing alternatives,
compatible peripherals and much more.

Write for more information.

That way, your mother will be able to work
the way she was meant to. ,

And you won't have to interrupt her when
she’sbusy.

COMMERCIAL ECLIPSE COMPUTERS: BECAUSE YOUR MOTHER NEEDS A LITTLE HELP

Data General

ECLIPSE is a registered trademark of Data General Corporation. INFOS is a trademark of Data General Corporation. E :
€ Data General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario. Data General Europe,
15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361/Sydney (02) 908-‘1366_. :
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Who could give you more to count on than 3M?

What you see here are products representing our computer tape in 1953. People who have led the
full line of Scotch® brand magnetic data recording industry ever since with a long succession of innovations
products, including computer tape, disk packs, and improvements. People who are sincerely dedicated

data modules, disk cartridges, diskettes, data cartridges to providing you with the best in data recording

and digital cassettes. Each is carefully designed and  products and service.

engineered to meet the specific requirements of the Now, we're making all of these products more

data system it serves. Yet all of these products share w1dely avallable than ever before. From leading data

one important advantage: the long experience s ‘products suppliers who

and skill of the people behind them. have joined our clan.
They’re made and backed by a team of more The 3M Data Recording

than 1000 special people: research experts, Products Division. Who

production specialists, and sales and service else could possibly offer

technicians. The 3M Clan. The people who you more?

pioneered and perfected the first commercial

Count on the clan. 3
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calendar

OCTOBER

45th Management Conference, Assn. of Data Processing

Service Organizations, Oct. 25-27, Toronto. This confer-,

ence will be held in conjunction with ADAPSO’s annual
meeting. The theme is “Posturing for Change”; meetings
and workshops will cover impact of corporate consolidation
on the industry, can software companies go public, common
carriers now and in the future, distributive data processing,
data base management, managing the litigation function,
and systems software and its future. Special committee
reports will be presented on electronic funds transfer sys-
tems, privacy and security, and taxation. Fee: $175, mem-
ber company, $125 for each additional representative; $275,
nonmember company, $175 for additional representative.
Contact: ADAPSO, 210 Summit Ave., Montvale, N.J. 07645,
(201) 391-0870.

NOVEMBER

Federal ADP Procurement, Nov. 1-3, Washington.
Changes in dp technology, new federal procurement regu-
lations, and rfp development, proposal solicitation, and
other vendor/contract information will be covered in this
meeting sponsored by the American Institute of Industrial
Engineers in cooperation with federal departments and inde-
pendent agencies. Fees: $295, teams $195. Contact: Dept.
DTM, AIIE Seminars, P.O. Box 25116, Los Angeles, Calif.
90025 (213) 826-7572.

INFO 76, Nov. 8-11, Chicago. Specialized conferences on
dp management, word processing, office systems, banks,
insurance, retailing, manufacturing, hospitals and finance
will be featured during this year’s conference and exposition
for information management. More than 150 exhibits will
include word processing equipment, computers, terminals,
and peripherals. (See INFO 76 preview, p. 62.) Fee: three
or four days, $125; $45 and $75, one or two days, respec-
tively. Admission to the show only is $5 at the door, $1 with
the advance registration card bound in this issue. Contact:
Clapp & Poliak, Inc., 245 Park Ave., New York, N.Y.
10017 (212) 661-8410.

International Conference on Pattern Recognition, Nov. 8-
11, Coronado, Calif. Sponsored by the I1EEg Computer
Society, the conference will cover theoretical and applied
pattern recognition, and will feature presentations by scien-
tists from all over the world. On Nov. 11 a one-day sympo-
sium will be held on computer-aided diagnosis of medical
images. Fees: $70, member; $85, nonmember; $20, student.
" Contact: IEEE Computer Society, P.O. Box 639, Silver
Spring, Md. 20901.

Sixth Annual Conference, ACPA-6, Nov. 10-12, Washing-
ton, D.C. “Pathways To The Future” is the title of this
meeting sponsored by the Assn. of Computer Programmers
and Analysts. Papers on the following subjects, among
others, will be presented: career development, on-line inter-
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active search systems, women in data processing, networked
minicomputers, and unionism in data processing. Fee: $85,
member; $100, nonmember. Contact: Daniel Van Belle-
ghem, 504 N. Lincoln St., Arlington, Va. 22201, (202)
254-3081.

3rd Annual Computer Security Conference, Nov. 15-17,
New York. Dr. Ruth Davis, director of the National Bureau
of Standards, will be the keynote speaker; other authorities
in the field will speak on such topics as physical security,
data and software security, disaster recovery, risk analysis,
privacy and EDP auditing. A one-day exhibition on Nov. 16
will feature physical access control systems, fire protec-
tion and water detection systems, UPs, software and other
related products. Fee: $445. Contact: John C. O’Mara,
Computer Security Institute, 43 Boston Post Road, W. Main
St., Northboro, Mass. 01532 (617) 393-3666.

Computer-Aided Design and Computer-Aided Manutactur-

ing Conference and Exposition, Nov. 15-18, Dallas. More

than 30 technical papers and presentations will highlight

conference sessions on group technology, CAD/ CAM services
for manufacturers/users, CAM applications, manufacturing

applications, and distributed computing systems. Contact:

Society of Mfg. Engrs., 20501 Ford Rd., Dearborn, Mich.

48128 (313) 271-1500.

Government Micrographics Symposium and 'Exhibition,
Nov. 22-23, College Park, Md. The first event of its kind,

* exclusively for employees of federal, state and local govern-

ments, will be held at the Univ. of Maryland with the co- .
sponsorship of the Abp Management Training Center of the
U.S. Civil Service Commission, and the Federal Govern-
ment Micrographics Council. More than 50 vendors will
have exhibits of micrographic equipment and services.
Tutorial and classroom sessions will include computer out-
put microfilm, computer input microfilm, feasibility studies,
managing microform records, impact of freedom of infor-
mation and privacy acts, cost/ benefit analysis of microform
systems, among others. Fee: $65. Contact: ADP Training
Center, U.S. Civil Service Commission, Attn: ToA, Rm. TC
815, 1900 E. St., N.W., Washington, D.C. 20415 (202)
632-5650.

MEDCOMP Congress, Nov. 24-26, Berlin. This is the first
in a proposed series of international conferences to examine
the role of computers and computing techniques in the fields
of medicine and public health. The theme is “Systems
Aspects of Health Care Delivery,” and the meeting will
cover the application of computing to medical research,
health care management, and patient care. Main conference
languages will be English and German, with simultaneous
translation available. Information is available from Online,
Cleveland Road, Uxbridge, Middlesex, England.

ON THE AGENDA

Third Illinois Conference on Medical Information Systems,
Nov. 4-5, Chicago. (312) 996-3423. American Inst, for De-
cision Sciences, Nov. 10-13, San Francisco. (404) 658-4000.
Computer Measurement Group Conference, Nov. 16-19,
Atlanta. (408) 743-0934. Interface *77 DataCommunications
Conference, March 28-30, Atlanta. (617) 879-4502.

Conference information submitted to Calendar
should include registration fees, phone number
and name of contact. Items for consideration
should "be received by DATAMATION three
months prior to the event.
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Only DDI has patented, self-sharpening, rotary cleaning ~ With the high cost of corhpu’rer leases, errors are
blades that cany a lifetime guarantee. So because expensive. Each shutdown costs your company money.
we keep an edge, you have the edge. We can reduce those costs. In fact, our tape cleaners

Think about it for a moment. Blades that must be -
‘periodically replaced, need to be replaced for good
reason. They lose effectiveness with every pass over
your computer tapes. So by the time you're ready
fo replace them, they're practically useless. With our
self-sharpening blades that can't happen. They're
constantly being rejuvenated so they always work
at peak efficiency.

And unlike our competitors,
we don't use tissues that
have fo be replaced,
either. Instead, our vacuum
system removes oxide
particles before they
get a chance to imbed
themselves again.

And there are other
bonuses as well.

If you have a library of
5,000 reels or more,
the savings on

supplies alone can
amount to an extra
$500 a yearr.

and disc cartridge cleaners can pay for themselves in
avyears time or less under normal
condlitions.

Add all these savings 1o the
competitive price of our
products, and you have a
sound justification for choosing
DDl over Kybe, Computer-Link,
or anyone else.

Circle the reader service
number and we'll send you
everything you need to
know about our products,
plus the facts about our
factory authorized
frade-in program that
lets you upgrade your
older equipment, with
new DDI equipment.

You'll like the way our
‘edge can reduce your
media maintenance
costs.

“and C uter-L|nk

Data Devices

The Economié Onés.
Make Us Prove It.

Data Devices International, Inc.
6301 De Soto Avenue
Woodland Hills, Ca, 91364
(243) 884-5500
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Our bright idea.
More computer power

for your dollar.

The SEL 32 family of high per-
formance 32-bit computing sys-
tems offers a balance between big
computer performance and
‘minicomputer prices. Micropro-

grammable input/output processors,

compatible central processing units,
high-speed memory systems, and
efficient data processirig peripherals
make up the hardware elements.
On the software side, operating sys-
tems, language processors, lib-
raries, application packages, and
interactive terminal support bal-

ance the scales. Together, SEL 32

hardware and software provide a
cost-effective solution to your cur-
rent requirements, with expansion
capability to meet your growth
needs.

The SEL 32/35 is the strongest
price-performer of any 32-bit single
or multiple-CPU system available
today. These computers can be
configured from 64K bytes to 512K
bytes of 900 nsec memory. Re-
sembling its more powerful
brothers, the SEL 32/35 is a com-
plete package, including central
processor with floating-point arith-
metic, memory, chassis, power
supplies, and cabinet.

The SEL 32/55, offered in a vari-

ety of both single and multiple

CPU configurations, can be config-

ured from 32K bytes to 1 million

bytes of 600 nsec memory,.

The SEL 32/50 is a single chassis

computer providing the same CPU,

I/O, and memory capability as the

32/55, but for dedicated applica-
tions. ‘
Just circle our number on the
Reader Service card, or call us to-
day. We'll send you the powerful

story of the SEL 32 family.

SYSTEMS

ENGINEERING LABORATORIES
ST S 3

Fort Lauderdale, Florida 33313
(305) 587-2900

European Inquiries: 85 bis Avenue Albert ler 92500 Rueil, France. Tel: 967-8314
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NEW CAPABILITIES IN PLOTTERS

TEKTRONIX 4662

“As the first

interactive small plotter,

itwas the only

Problem: Until now, no The 4662 is the first smart

small plotter could buy among 11"x17” flatbed
carry on an intelligent plotters. Its digital design and
conversation vector generation offer excep-

tional accuracy and repeatabil-
ity without drift or slidewire dirt
build-up. Its 1600-byte buffer
lets the host work while the
4662 plots ... at speeds up to

Because most B-sized
plotters have been pretty
much the same: slow, unreli-
able, and dumb. Even with

large off-line plotters you can 22 ips.
wait hours, even days, for re- It’s the first B-sized
sults...andif there's a plotter with graphic

mistake—start over. input. Digitizing capability
and built-in joystick mean
you can input corrections
in seconds, experiment
with designs, and run off
camera-ready copies
practically as fast as you
load paper.

It's plug-to-plug
compatible with virtually
any RS-232 system... from
minis to mainframes. You
can plot circles around any
other B-sized plotter, for about
the same price as the competi-
y tion. For a demonstration, call
\ your local Tektronix Sales
Engineer, or write: -

Solution: Tektronix’
new microprocessor-
based 4662. For in-
teractive plotting, page
scaling, digitizing, and
camera-ready output.
Just $3995.+

TEKTRONIX
LI

CIRCLE 54 ON READER CARD

intelligent choice. -

" The 4662 contains its own character

generator, alpha rotation, and page
scaling, thus minimizing support
software. Proven graphic and plotter
software is provided by Tektronix.

Tektronix, Inc.

Information Display Group
PO.Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV

PO.Box 159

Badhoevedorp, The Netherlands

The 4662.
Plugitin.

It speaks for
itself. |
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SOURCE DATA provides information
on books, courses, references, reports,
periodicals, and vendor publications.

The Privacy Act of 1974: A Reference
Manual for Compliance
by A. A. Bushkin and S. I. Schaen
System Development Corp., “Privacy
Project,” 7929 Westpark Drive, Mc-
Lean, Va. 22101 (1976)
184 pp. $15
As the title suggests, this book is in-
tended as a reference manual for de-
signers and managers of personal data
systems within the federal government.
However, it should be nearly as rele-
vant to their private-sector counter-
parts who are almost certain to be
faced with equivalent legislation within
the next few years. Such an individual
is primarily interested in two ques-
tions:

1) What specific actions will I have
to take, and what capabilities will I
have to add to my systems in order to
comply with the law; and

2) How can I achieve these com-

pliance objectives most effectively and
economically.
This book does a very excellent job on
the first of these questions, and is
somewhat less successful on the sec-
ond.

The primary source for answering
question number one is the Privacy
Act, itself. However, as might be ex-
pected, the Act is far from a complete,
detailed, and unambiguous blueprint
for action. Thus, the authors have em-
ployed two additional sources: a vari-
ety of earlier congressional reports
which shed some light on the intent of
the lawmakers, and the implementa-
tion guidelines prepared under Section
6 of the Act by the Office of Manage-
ment and Budget. They have taken all
of this material, reorganized it by
topic, and then presented it in logical
sequence, starting from the decision to
establish a new information system,
and proceeding through the initiation
of a record, its use and disclosure, to its
ultimate removal from the system. The
responsibilities of an agency to the in-
dividuals about whom data is stored
are neatly laid out, as are the special
circumstances under which personal
data can be disclosed or used without
complying with all of the normal safe-
guards. -

October, 1976 ‘

This technique of consolidating and
reorganizing information from several
sources not only removes some of the
ambiguity of the Act, itself, but also
identifies several apparent inconsis-
tencies, for example, between the Act
and the oMB Guidelines. In these situa-
tions, the authors note the problem,
but typically refrain from offering any
opinions on how to resolve it. The user
is left either to make his own inter-
pretation or to seek legal advice.

In a similar vein, users of this book
should be aware that not all of the
sources used have the same authority.
The Privacy Act itself has the force
of law. The oMB Guidelines do not, at
least until they have been tested and
approved by the courts. There are a
number of topics where, to the ordi-
nary observer, it is far from obvious
that compliance with the Guidelines is
equivalent to compliance with the law.
Users shoulds keep that in mind when
developing their own compliance strat-
egies, although I presume that no fed-
eral employee would suffer personally
as long as he was in compliance with
the Guidelines. .

Following the detailed discussion of
the requirements of the Privacy Act,
Bushkin & Schaen have a chapter on
technical implications. This chapter,
which is concerned primarily with
computerized information systems,
should begin to address the second of
the two questions stated above. Unfor-
tunately, it is much too short to do that
in a satisfactory way, and for the most
part, confinés itself to simply restating
things from the previous chapter. Oc-
casionally, it gets as far as describing
what might be called a “derived prob-
lem” such as the need to identify indi-
viduals without recourse to Social Se-
curity Numbers, but little is offered in
the way of solutions for the Federal
systems designer. Section 4.3.4.2,
“Notifying Prior Recipients of Cor-
rected or Disputed Information,” is
probably the best example of how all
of this chapter might have been
written.

Nowhere is the ambiguity of the
Privacy Act more evident than where
it calls upon agencies to establish “ap-
propriate safeguards” for security and
confidentiality, and where it requires
information to be kept with “such ac-
curacy, relevance, timeliness, and
completeness as is necessary to assure
fairness.” Not only is it basically un-
clear what these phrases mean, it is
also obvious that implementing them
could be extremely burdensome, both

technically and financially.

As someone who has spent a great
deal of time wrestling with exactly
these problems of interpretation, this
reviewer looked forward with keen
anticipation to Chapter V which pro-
poses to deal with them. It was there-
fore with considerable disappointment
to discover that this chapter is only six
pages long, and that, although it men-
tions both of the critical phrases in its
introduction, its substance deals almost
exclusively with the security and con-
fidentiality issue—and hardly at. all
with the accuracy, relevance, timeli-
ness, and completeness one. Further-
more, its approach is basically to re-
quote the relevant portions of the Act,
some of which have already appeared
and been commented upon in both the
preceding chapters. The book also in-
cludes a number of apprendices pre-
senting reference and source material.

In summary, Chapter III, which is
nearly half the book, is an excellent
discussion of the requirements of the
1974 Privacy Act, and is certainly the
easiest way for anyone concerned with
the Act to find out: exactly what it
means. The two subsequent chapters
address important questions, but in a
rather superficial manner. This is
somewhat surprising since the authors
and their employer have considerable
expertise in the solving of system de-
sign problems. Is there another book
coming, or are the authors under-
standably reluctant to give away ex-
pertise which could more profitably be
sold? Speaking of “giving away,” at
$15 for 117 pages (plus appendices)
this will be one of the most expensive
paperbacks on anybody’s shelf, and
should keep the copyright authorities

busy standing guard over photocopy

machines. ,
—Robert C. Goldstein

Dr. Goldstein, an assistant professor
at The Univ. of British Columbia, is the
author of “The Cost of Privacy.”

BOOK BRIEFS . ..

Management Data Bases

by R. Clay Sprowls

Wiley & Sons, 1976

382 pp. $15.95

This book is basically a roadmap for
definition, design, development and
management of a data base. The basis
for discussion is the development of a
small data base for a purchasing de-
partment from design through imple-
mentation, from the reasoning behind
the design through procedures, to the
ultimate processing of the data base
using the system’s data manipulation
language. The preface includes two
“route maps” for use of the book, one
based on the complete volume, and
one based upon a shorter subset of
chapters, showing how to get to the
same place in two different ways. Im-
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plementations are shown for Codasyl-
type systems, Adabas, and System
2000.

Managing High-Technology Programs
and Projects
by Russell D. Archibald
Wiley & Sons, 1976
278 pp. $18.95
Although descriptions of computer-
based planning and scheduling systems
are included as tools within this book,
this is essentially a broader look at
methods for organizing and managing
programs and projects for business, in-
dustry, and government. It should be
useful both to the seasoned manager
and to those suddenly thrust into that
role. Appendices include outlines for
two 5-day seminars on project man-
agement, which could be a most effec-
tive approach to studying concepts and
principles contained in the book.

Computer Aids to Design and Archi-
tecture
Nicholas Negroponte, ed
F'etrocellu/Charter Publ.
289 pp. $24.9
Selections in this anthology of or1g1na1
and previously published papers are by
leading authorities (e.g. Eric Teicholz,
Phillipe Villers, Murray Milne) in the
field of design and architecture. Trends
in research and practice—both failures
and successes—are discussed; the book
covers attitudes and ideas on computer-
aided design in other countries.

Computer Networking
Robert Blanc and Ira Cotton, eds.
|IEEE Press, 1976 (Order prepand from
IEEE Service Center, 445 Hoes
L.ane, Piscataway, N.J. 08854.)
368 pp. $17.95 ($13.45 IEEE mem-
bers); $8.95, paperback
The 46 papers reprinted in this volume
were first presented in journals and at
conferences during 1970-1975. They
are grouped in six categories: intro-
ductory, technology, design, considera-
tions, examples, network management,
and future developments. Sample top-
ics include the ARPA network, packet-
switched networks, data base system
for management and design of telecom-
munication networks, Tymnet, and the
future of computer utilities.
-

. Conference Record, 1976 Joint Work-
shop on Pattern Recognition and
Artificial Intelligence

" IEEE Computer Society, 5855 Naples
Plaza, Suite 301, Long Beach, Calif.

90803.
182 pp. $12 ($9, members) paperback

The conference, held June 1-3 in
Hyannis, Mass., was organized for and
attended by leading researchers in both
of these increasingly important fields.
This record contains abstracts of most
papers and condensed versions of
others presented at the meeting. Also
included are two panel session re-
ports. '
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Security Analysis &

Operating Systems

An in-depth discussion of security
problems that arise in operating sys-
tems is found in the 62-page report,
Security Analysis and Enhancements
of Computer Operating Systems. The
discussion is applicable to most gen-
eral purpose operating systems; how-
ever, it goes into detail on security
features of three systems: IBM’s 0S/-
mvT, Univac’s 1100 Series os, and the
TENEX system for the pDP-10. (The first
two are the most commonly used large
systems in federal government agen-
cies.) Guidance is provided for spe-
cific security enhancements. Price:
$4.50; ask for NBSIR 76-1041. NATION-
AL TECHNICAL INFORMATION SER-
vICE, U.S. Dept. of Commerce, 5285
Port Royal Rd., Springfield, Va. 22161.

p

Data Communications

Datapro Reports on Data Communi-
cations is a new monthly updated in-
formation service covering data com-
munications products, services, and
techniques. The service includes over
2,000 pages in three loose-leaf volumes
of reports; the monthly supplements; a
new monthly newsletter, Datalink; and
telephone inquiry service. The service
is aimed at helping to plan, design, and
estimate costs for communications sys-
tems and networks, and to aid in eval-
uation and selection of data communi-
cations equipment, software, and ser-
vices. Charter subscriptions are $390
(regular rate is $430); price for Data-
link alone is $42/yr. DATAPRO RE-
SEARCH CORP., Delran, N.J.

FOR DATA CIRCLE 297 ON READER CARD

State of the Art Reports
Infotech State of the Art series con-

tinues to be some of the most thorough
reviews available. The 880-page over-
size volume, Real-Time Software, con-
tains 474 pages of analysis ‘“drawing
on the experience and expertise of 112
Topics in-
clude operating system design, distrib-
uted processing methods, telepro-
cessing monitors, software perfor-
mance and reliability, the nature of
real-time languages, etc. This is fol-
lowed by 19 invited papers and an
extensive annotated bibliography and
reference section.

The 504-page Virtual Storage fol-
lows the same format of analysis, in-

vited papers, and extensive bibliog-
raphy. Characteristics, implementa-
tions, performance optimizations, and
specific experience with particular ma-
chines are featured. ,

Dijkstra, Hoare, Jackson, Chapin,
Naur, Yourdon, and other experts
have contributed papers to the 495-
page Structured Programming. Called
“the first full-scale survey of the theory
and practice of structured program-
ming,” the volume’s analysis section
includes a spirited discussion of the
topic by top-level participants. Contro-
versy and criticism of structured pro-
gramming is not lacking in the re-
port.

Each volume is $185; they are avail-
able on a subscription basis also.
INFOTECH INFORMATION LTD., Berk-
shire, England.

FOR DATA CIRCLE 296 ON READER CARD

COM
The Auerbach Guide to Computer

Output Microfilm, a 99-page report,
provides an overview of the market,
current trends, a directory of suppliers,
and price data on every major sys-
tem on the market. Price: $24.95.
AUERBACH PUBLISHERS INC., 6560
N. Park Dr., Pennsauken, N.J. 08109.

TA

If you would like to learn the rudi-
ments of transactional analysis, an 11-
page monograph, “Using Transac-
tional Analysis to Improve Communi-
cation,” provides an introduction. De-
scriptions of the ego states (parent,
child, and adult) and sample transac-
tions are included. The author is Her-
bert Seidman, a consultant and mem-
ber of the International Transactional
Analysis Assn., and 11s is a consulting
organization, INNOVATIVE. INFORMA-
TION SYSTEMS, Palo Alto, Calif.

FOR COPY CIRCLE 298 ON READER CARD

Remote Computing
Distinctions between a remote ‘batch

business and a time-sharing business
are disappearing, and the majority of
vendors now perform both functions—
referred to as remote computer ser-
vices. So concludes a report summary,
Remote Computing Services in the
U.S., a six-page brochure which briefly
discusses ‘“key issues,” summarizes in-
dustry trends, and presents a much ab-
breviated vendor overview. A second
brochure covers developments in Can-
ada. INFO-DYNE., Minneapolis, Minn.
FOR COPY CIRCLE 299 ON READER CARD

Minicomputer Industry
Although the growth rate in the mini-

computer industry will slow somewhat
compared to the spectacular growth of

(Continued on page 30)

DATAMATION



IMsA I8
080: TH.
: THE
COMPLETE COMPUT.
WPUTER SYS
TEM

- Com
puter wi
8:level with 16K b
- 2 flopp ’”df,e”upt and ?tes of memory-.
'nterfacsé/ isk drives W,-?I,l;e,rval cloC;(y" * Program ,
= 300 L controller intellige and softomers fron
* 24-lin Péw pPrinter n( * All p tthare t panel
keybo: v 80-column $10,49§”Pherals interf
X‘d/’ : CRT with ‘Quantity ding,? PRICE?C?d
R s available.

| MSA1 8080: THE COMPLETE DEVELOPMENT SYSTEM

« Computer with 16K bytes of memory, ' Pr ogrammér’s
g.level int 'mterva\ clock . ‘front pane

2. floppy di §5,856 UNIT PRICE"

orrupt and in
with intelligent
’mterface/contro\\er “Unassembled $4.444. Quant
or TTY ports

<k drives
« 2 serial /O RrRS232 available:
. Chassis with 22 card slots LA

« Power supp\y;
and software

ity discounts




Acomplete, integrated sys- €&
tem for business. Express™
is a complete, integrated
business computer system
with extensive peripheral sup-
port. Its got an incredibly com-
prehensive set of software, built
around a multiprogramming
virtual memory operating sys-
tem. It's flexible, expandable and
gives you full upward and downward software
compatibility from one Express configuration
to another.

More power for less money. Express has
the best price/performance ratio on the market.
Microdata's user microprogramming lets you

tailor our system to create the most powerful

minicomputer in the world for your application.
And comprehensive multiprogramming capa-
bilities enable each of 32 independent users to
use the system for his own individual needs. .
Express speaks your language. You can
programin COBOL, FORTRAN IV, scientific BASIC
and EPL. EPL stands for Express Programming
Language and is based on PL/1. It gives you com-
plete control of Express system resources. EPL
is so efficient and so easy to use it can cut pro-

28

519,9. )

That's the quantity-one list price of Express |
(printer not included). This system is designed
for low cost entry and applications requiring

up to 8 terminals. Express II, with a quantity-one
list price of $27,650, provides maximum
capability and expandability.

» gramming costs dras-
tically all by itself.
Save the old and
protect the new. Exten-
\\ Sive high-level language
\* capability and user micro-
programming let you get
into a new Express system
without throwing away old
software. And because micro-
programming can make your system hardware
totally unique, your new software will run only on
your system. Proprietary software doesn't get any
safer than that.

Express is the way to go. Wrth Express,
you can develop a whole line of minicomputer
systems for a variety of applications. You can offer
low cost. Stack architecture implemented in firm-
ware. Fast I/O throughput. And a list of other
features that reads like an OEM wish-list.

There's only one way to get there. Con-
tact Microdata for the complete Express story.
Microdata Corporation, 17481 Red Hill Avenue,
Irvine, CA 92714, PO.Box 19501, Irvine, CA 92713.
Tel.: 714/540-6730. .

TWX: 910-595-1764, Mlcr()data

The Express route to business.
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A tactful suggestion for your
Uniscope,TD,or VIP:

Your Burroughs, Honeywell or
Univac terminal is as good as ever.
And that’s the trouble.
 Good as ever isn't good enough
when there’s a terminal that's better than ever.

Now something for your operator
Sanders 8000 Series terminals are:
compact. Smart looking. Easy to- move and posntion
because they're half the size and weight of most
other terminals. And they keep cool and quxet
_ It's the Sanders interactive 8000. Emulates Finally, something for your treasurer. The
'minal and does more. Much more. Sanders 8000 Series is priced lower—up to 25%‘
or example, does your terminal have built-in lower—than those other terminals. :
‘d1agnost1cs3 Caniit help you cut down on down- The Sanders 8000, from the termmal
time by quickly isolating problems? specialists. It makes your Univac;,
The Sanders 8000 Series can. ’ Honeywell, or Burroughs outdate
Does your t terminal have a commu- which can leave you with a fine kettle
ications monitoring capabnhty to help of fish, unless you do something.

debug software? Like call us for detailsanda -
The Sanders 8000 Series has. demonstration. g

Ifyou want to replace or add ter-

. lyou get foch delveny? You | e N SANDERS
ill With?he)g):hngsa%;OOg ngnr'yes'. 0’9 ‘ R A DATA SYSTEMS GROUP|.

Sanders Associates, InC...

s Dani Webster nghway, South Nashua, New Hampshire 03060 (603) 885-6685 « Sales Offices: California (415) 692-2485; (213) 1-4613

orado (303) 771-4380 + Connecticut (203) 246-7289 » Florida (305) 592-7424 » Georgia (404) 451-8815 « lllinois (217) 529-0221; (312) 693-2087 + Louis

(504) 887-7904 s Massachusetts (617) 889-9061 « Michigan (313) 358-4260.» Minnesota (612) 854-5695 « New Jersey (201) 636-0722; (609) 665-3350

New York (212) 489-7750 « North Carolina (704) 527-2642 » Ohio (21 6) 888-7300 ¢ Oklahoma (405) 235-1421 » Pennsylvania (412) 563-3313 ¢ Texas
13). 681-5821: (214) 233-0691  Virginia (804) 270-0602; (703) 920-5204 « Washington (206) 363-3930 » Wisconsin (414) 543-6240 » International Subsidiaries:
ermany {Frankfurt] 67,8039 + UK [London] (01)'499-9452; [Manchester] (061) 228-3565 « International Distributors: Australia [North Ryde NSW] 888-8111"

er [Copenhagen]14.63,04 « italy [Milan] 34.44.59 » Japan [Tokyo] 543-7611 « New Zealand [Lower Hutt] 664-149 = Venezuela [Caracas} 781-888¢

iTrademark of Sperry Rand Corporation “Trademark of Sanders Associates, Inc.

'October, 1976
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(Continued from page 26)

the last decade, the domestic market
will still grow at a compound rate of
19% per year. Worldwide shipments
by U.S. manufacturers should top $1
billion by 1980. And most successful
will be suppliers of complete systems
rather than of components. These and
other predictions are found in the 40-
page report, The Minicomputer In-
dustry, which discusses in detail the
industry, the market, technology, and
the competition—company by com-
pany. Price: $495. CREATIVE STRATE-
GIES INC., San Jose, Calif.

FOR DATA CIRCLE 300 ON READER CARD

RJE

The remote job entry industry is cur-
rently 12 years old, comprises 150
firms servicing 25,000 clients, and gen-
erates $360 million in gross annual
revenues. By 1984, the number of

clients will grow to 115,000, and an-

nual revenues will reach $1.3 billion.

Software packages for RJE applica-
tions will in general become more spe-
cialized and complex. While the aver-
age vendor size will grow, the number
of vendors will drop from about 150 to
approximately 100.

These conclusions and others are
part of the analyses and forecasts
found in the 194-page report, The Re-
mote Job Entry (RJE) Services Mar-
ket. Particular forecasts for the bank-
ing and finance, health, and science
industries are supplied. User needs are
identified, and equipment and software
package trends are discussed. The re-
port is based on in-depth interviews
with users. Price: $650. FROST &

' SULLIVAN, INC., 106 Fulton St., New
York, N.Y. 10038.

Standards Catalog
The 1976 catalog of American Na-

tional Standards and international
standards contains more than 6,000 do-
mestic and about 4,000 foreign entries
and recommendations. The 192-page
ANSI catalog contains information on
dimensions, ratings, terminology and
symbols, test methods, and perfor-

mance and safety specifications for

materials, equipment, components,
and products in a number of fields—
electrical and electronics, informations
systems, chemical, materials handling,
nuclear photography and motion pic-
tures, construction, etc. A 28-page in-
dex to publications listed and instruc-
tions on how to order them are in-
cluded. Available without charge from
_Sales Dept., AMERICAN NATIONAL STAN-
DARDS INST., 1430 Broadway, New
York, N.Y. 10018.
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DBMS -
Called the first big computer Data Base

Management System for minicom-
puter users, the TOTAL system is de-
scribed in easily understood detail in
an illustrated 14-page brochure. The
brochure not only discusses the TOTAL
system as flexible network structure for
the data base manager, and as a data
management language for the applica-
tions programmer, but it also is a pretty
good primer on DBMS in general, and
what to look for in evaluating one.
TOTAL operates under the VORTEX I

- operating system, and is equally adapt-

able to inquiry-response and batch
processing. TOTAL data bases can be
used for real-time and data communi-
cation systems, VARIAN DATA MACHINES,
Irvine, Calif.

FOR COPY CIRCLE 301 ON READER CARD

Electronic Bénking
Retail Systems
An illustrated brochure describes this

vendor’s Series 7700 retail banking
subsystems. Included are the Intelligent
Transaction Controller that can be on-
line with the central computer facility;
the AT4 Customer Transaction Facility

which is a “lobby teller station”; the

AT8 Cash Delivery Facility, which can
be operated with the AT4; and the In-
tegrated Banking Facility, which inte-
grates the functions of the AT4 and the
AT8, and can be installed in an interior
or exterior wall. INCOTERM CORP.,
Wellesley, Mass.

FOR COPY CIRCLE 303 ON READER CARD

Alphanumeric Displays

A 6-page brochure describes this ven-
dor’s second generation SELF-SCAN II
alphanumeric displays for data termi-

nals. The appearance, readability,
adaptability and output flexibility, lan-
guages available, special display capa-
bilities, and other design features are
compared with crt displays. Compact
480, 240, or 40 character displays are
available, and it is claimed that new
design techniques employed produce
the “lowest cost per character yet
available in panel technology.” BUR-
ROUGHS CORP., Electronic Components
Div., Plainfield, N.J.

FOR COPY CIRCLE 302 ON READER CARD

HP 3000 Series |l
The HP 3000 Series II is a small com-

puter system designed to operate in
both batch and terminal-oriented en-
vironments. It was planned for primari-
ly small to medium sized businesses or
divisions, but it also offers “large sys-
tem capabilities” such as teleprocess-
ing, data and file security, job ac-
counting, multiprogramming, multiple
languages, and data base management.
Several configurations are available,
and an attractive, illustrated brochure
describes the system and gives five mini-
case histories of use of the system in as
many industries. HEWLETT-PACKARD
co., Palo Alto, Calif.

FOR COPY CIRCLE 304 ON READER CARD

On-L.ine Directory Assistance

A merging of computer technology,
microfilm, and digital displays, as a 16-
page illustrated brochure puts it, can
now provide directory assistance on-
line. The pas/cM system which per-
forms this feat consists of a keyboard,
Ultrastrip microfilm, a computer con-
trolled reader, the digital display, and
on-line capabilities. A 40,000 times
area reduction is achieved by the com-
pany’s Ultrastrip; and up to 50 such
strips can be loaded into a single read-
er, providing up to 15,000,000 direc-
tory listings. (New York City listings
are reduced in volume to smaller than
a deck of cards.) MICROFORM DATA
SYSTEMS, Mountain View, Calif.

FOR COPY CIRCLE 305 ON READER CARD

ACM Cassettes

A catalog describing selected presenta-
tions from the acM 75 Annual Con-
ference in Minneapolis includes topics
such as structured programming, data
bases, software development, net-
works, minicomputers, and manage-
ment. The Turing Award Lecture is
also included. Most of these talks are
not printed in proceedings, and the
industry leaders who gave them have
reviewed their recordings for com-
pleteness and accuracy. ASSN. FOR

‘COMPUTING MACHINERY, New York,

N.Y.
FOR COPY CIRCLE 306 ON READER CARD
(Continued on page 125)
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Data Communications
is more than a Buzzword at Datapoint.

Data communications is the critical
link in Dispersed Data Processing.
\Without proven, flexible and compati-
ble communications, a computer
network can become just scattered
hardware and a corporate liability.

Datapoint's leadership in dispersed
‘data processingis duein large part to
its broad range of communications
hardware and software that provides
the system planner with a tremendous
range of flexibility in system design.
This capability also assures the sys-
tem user that data will be transferred
easily and error-free.

These four areas illustrate ways in
which Datapoint hardware and
software combine to produce profit-
making business processing systems:

1. Remote Batch Processing—
Datapoint processors with associated
peripherals, including card readers,
printers and disk and tape storage
units, provide a world of “intelligent”
remote batch capability, capable of
changing to different communications
disciplines as required. Emulation
routines are available for IBM HASP
360/20,2780 and 3780 units, Hon-
eywell GRTS, Univac DCT 2000, Con-
trol Data's UT 200 and Burrough's
TC500terminals.

2. Field Data Gathering and
Distribution — for the collection of
business data from field locations.
Datapoint's DATAPOLL communica-
tions packages make it possible for a
centrally located Datapoint processor
to poll other remotely located unat-
tended Datapoint processors onan
overnight basis over standard dialup
telephone lines to take advantage of
the lowest possible Datacom rates.
Field equipment can include either
stand-alone Datapoint intelligent ter-
minals or processors. During the day,

It’s a corporate commitment.

operators may use the keyboard and
video display screen on these units for
rapid, error-free data entry. This in-
formation is then stored on magnetic
media until the optimum transmission
time. DATAPOLL maintains full file
compatibility between systems as the
information is transferred.

3. Concurrent Communications and
Processing— Under our sophisti-
cated Partition Supervisor, a 5500
processor ina DATASHARE config-
uration can handle batch processing,
communications and other “back-
ground” chores while simultaneously

' servicing up to 16 remote terminals.

Users atthese remote terminals can
perform all necessary day-to-day in-
teractive data entry and processing
while batch needs are being met. This
eliminates the need for expensive and
time consuming shutdowns atlocal
stations while batch processing or
communications work is being
handled. ‘

4. Real-time Access to Remote Data
Bases — Datapoint offers MULTI-
LINK for real-time access to a host
computer’s data base. Under MUL-
TILINK, Datapoint 1150 and 5500
stand-alone systems along a multi-
drop communications line can per-
form all necessarylocal processing
tasks, including intelligent data entry
and report generation. When data is
notavailable from the data base, the
local processor can ask the main-
frame for the desired information.
5500 DATASHARE systems may also
be connected to the multi-drop lines,
allowing users ateach of upto 16
field stations full inquiry capabilities
with the host mainframe. If the re-
quested data is not available from the
host computer, the host computer
can request the information from the

other processors on the line. This
data transfer can occur totally trans-
parenttothe user.

For communications with a
Datapoint DATASHARE system,
another Datapoint software package,
DS3NET, enables field office users of
Diskette 1100, 1150, 2200 and 5500
systems to access data files in a host
DATASHARE system as well as the
files on their own local data base. This
alleviates the need for costly and time
consuming physical transfer of these
files from storage unitto storage unit.
DS3NET makes it possible to estab-
lish a true corporate wide data base
without having to physically deposit
filesin a central storage unit, relieving
a substantial burden on data com-
munications capacity.

With this kind of data communica-
tions capability, you'll find that
Datapoint equipment is hard to beat
for efficient and error-free fulfillment
of all of acompany’s communica-
tions needs. The Datapoint commit-
ment to data communications reflects
its overall analysis of what business
users need to build profitable data
networks. With its lengthy lead in dis-
persed processing technology,
Datapoint is in an excellent position to
help you out with your expanding
computer network and data com--
munications needs. For more infor-
mation contact the sales office
nearest you or Marketing Communi-
cations, Datapoint Corporation, San
Antonio, Texas 78284.

DATAPOINT CORPORATION

e

Theleaderindispersed data processinéM

Home Office: 9725 Datapoint Drive, San Antonio, Texas 78284 (512) 690-7151 « Sales Offices: Atlanta/(404) 458-6423 - Boston/(617) 890-0440 * Chicago/(312) 298-1240

« Cincinnati/(513) 481-2600 « Cleveland/(216) 831-0550 - Columbus/(614) 457-1722 « Dallas/(214) 661-5536 « Denver/(303) 770-3921 « Des Moines/(515) 225-9070 « Detroit/(313) 478-6070
+ Greensboro/(919) 299-8401 » Honolulu/(808) 833-2110 « Houston/(713) 629-7760 - Kansas City/(913) 321-5802 - Los Angeles/(213) 645-5400 « Memphis/(901) 761-3080

* Milwaukee/(414) 453-1425 - Minneapolis/(612) 854-4054 + New Orleans/(504) 522-5457 « Newport Beach/(714) 752-9073 - New York/(212) 736-3710 « Orlando/(305) 896-1940

+ Philadelphia/(215) 667-9477 « Phoenix/(602) 265-3909 + Pittsburgh/(412) 344-6800 - Portland/(503) 223-2411 « Rochester, N. Y/(716) 385-3450 + San Francisco/(415) 398-2888

+ Seattle/(206) 455-2044 - Stamford/(203) 359-4175 « St. Louis/(314) 878-6595 « Tulsa/(918) 664-2295 + Union, N.J./(201) 964-8761 - Washington, D.C./(703) 7980-0555

+ West Hartford/(203) 278-0660 - International: TRW/Datacom—International/Los Angeles, California, TELEX 691286 (213) 475-9861 - Sydney, Australia/(2) 922-3100

*Vienna, Austria/0222/36 21 41 - Brussels/3762030 - Rio de Janeiro, Brazil/222-4611 - Toronto/(416) 438-9800 - Copenhagen/(01) 105366 « Gue:(yaquil, Ecuador/394844 « London/(1) 903-6261

+ Helsinki/90-661 991 « Paris/(1) 657-13-31 » Hannover, Germany/(0511) 634-011 « Piraeus, Greece/423-471 « Rotterdam/(10) 216244 « Hong

ong/(5) 243-121 « Tel Aviv, Israel/(03) 221874

» Milan/316 333 + Tokyo/(03) 264 6131 « Kuwait City, Kuwait/419-550 + Oslo/(02) 35 75 80« Makati Rizal, The Philippines/877294 - Singapore/915622 - Johannesburg/724 9301
+ Madrid, Spain/253-86-56 « Stockholm/(8) 188295 « Lyss Berne, Switzerland/(32) 844240 - Taipei, Taiwan/768-1114 .
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Sycor introduces
the in-between machine.

More capacity than a stand-
alone intelligent terminal.
More economy than a
mini-computer.

It’s the new Sycor Model 410. A
data entry and processing system
that combines the editing capa-
bilities and price of an intelligent
terminal with the file and proc-
essing power of larger, more
sophisticated mini-computer
systems. v

That means you can store and
manipulate data where the work
is. Economically. For report gen-
eration, file listings, post data
entry editing and file mainte-
nance. And you can perform these
tasks faster than ever before, be-
cause they’re done at the source,
instead of on your large, central
computer.

Cobol means processing
clout.

" The Sycor 400 series of distrib-
uted data entry and processing
systems is now available with
Cobol capability. At no extra cost.
So while you’re doing Cobol proc-
essing, remote job entry and file
maintenance in the background,
concurrent operations such as in-
telligent data entry and inquiry/
response can be performed in the
foreground. You save time by
processing more data faster. And

you save money, by getting mini-
computer processing power at a
stand-alone-terminal price.

$600 per month means more
dollar power.

You can lease a Model 410 directly

from Sycor for one year for only

$600 per month. And you get a

lot for your money.

¢ 2.5-million-character disk

* 40k bytes of random-access
memory

» display station with typewriter
or keypunch keyboard

* binary synchronous communi-
cations (1200-4800 bps)

* 60-cps bidirectional printer _

» fast maintenance response from
one of our 100 service centers

Sycor flexibility lets you tailor
a Model 410 to meet your spe-
cific requirements. Choose from
three additional speeds of printers
(120, 180 cps and 300 lpm), up
to 64k bytes of memory, 5 or 10
million characters of fixed-disk
storage and cassette or flexible
disk interchange.

The 400 series lets you grow
where you need to.

The Sycor 410 and the Sycor 440
(a clustered system with up to
eight CRTs and 20 mb of storage)
let you distribute processing
power across your network with-
out under- or overequipping a
branch site. The result is cost-
effective distributed data entry
and processing. At all locations.

All Sycor systems are compati-
ble, too. There’s no retraining of
operators or reprogramming re-
quired when it’s time to upgrade
the system at a specific location.
That means the cost of growing is
kept to a minimum.

Get all the particulars.

To learn more about all the ways
the Sycor Model 410 can stretch
your data processing dollar and
increase the processing power of
your remote locations, send in the
reply card today. Or call the Sycor
office nearest you. You'll find it
in the Yellow Pages under “Data
Processing Systems”’

Sycor puts computer power where the work is.

SYCOR

October, 1976
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FOR FURTHER
INFORMATION,

impact matrix printer and plotter. |
It Broduces print quality | ==t
inherently more reliable. | =i
Anditcostsless. | i

CALL:
California, La Jolla
, Calitornia, Sunnyvale

Group lIl Electronics

° Phone: (408) 245-4392
Connecticut, Hamden
Gentry Associates, Inc.
Mesa, Inc.
Phone: (617) 272-2606
New Jersey, Cinnaminson

. Phone: (505) 281-5602

Eastern Regonal Otfice
Group il Electronics
Colorado, Boulder
[ d
J and J Associates, Inc.
Phone: (203) 624-7800
Phone: (404) 237-7272
Phone: (301) 881-8430
Michigan, Brighton
- Lowry & Associates, inc.
Phone: (313) 227-7067
Minnesota, St. Paul
4 Dytec/West
Phone: (612) 645-5816
Missouri, St. Louis
, Mesa, Inc.
Phone: (609) 786-0284
New Jersey, Fort Lee
Technical Marketing Associates
4 . Phone: (201) 224-6911
New York, Long Island

, Massachusetts, Northboro
S e On y m Phone: (617) 393-9724

Phone: (714) 453-5746
Par Associates
Florida, Orlando
lllinois, Arlington Heights
Massachusetts, Burlington
Dytec/South .
New Mexico, Sandia Park
Technical Marketing Associates

When you get dowq toit, little differences It’s the only one that doubles as Z’;‘;:ijfk‘ﬁ;;‘;’;;?;‘f
in a medium speed printer won’t upset a plotter for extra capability, provides Eradivcby e i
anybody. But poor print quality will. The extended height characters, has a self- No. Carolina, Burlington

6th copy should be as good as the first. contained VFU...all at no extra cost. gﬁg:ev/?ﬁg)cgc;-agn;é
They’re meant to be read. ¢

We’ve been shipping units to OEM’s and Doy & ssaniates, tnc.
That’s where the Printronix 300 beats users since mid-1975. They work. So have Phorie: 216) 1648113
them all, with the first new technology our rep give you a demonstration. We think Lowry & Associates, Inc.
for impact printing inyears. It’s an “elegantly yowll agree...it’s your best buy. B B 98
¢ D p 4 .
sqngle mechanism that has_v1_rtually no Printronix, Inc., 17421 Derian Ave., Egé&:]zex(;lbestsnagsﬁ?;g%ates
frictional wear, never needs adjustment, has Irvine. CA 92714. (714) 549.82 Texas, Austin ©
a 100% duty cycle, and is driven with ’ - (714) 549-8272. Data Markeling Assaciates

Phone: (512) 451-5174

uncomplicated electronics Texas, Dallas _
. . . . Data Marketing Associates
to print uniform density Phone: (214) 661-0300

Texas, Houston

Data Marketing Associates
Phone: (713) 780-2511
Texas, San Antonio

Data Marketing Associates
Phone: (512) 828-0937

characters with precisely
placed overlapping dots.

A substantial reduction
in moving parts, elimina-
tion of most bearing parts,
and simple hammer drive
circuits substantially in-
creases MTBF.Modular de-
sign simplifies maintenance.

The Printronix 300 does
everything other impact
printers do, and more.

International Distributors

Australia; Donvale, Victoria
Oes Pty. Ltd.

Phone: 03-873-2911

Iran, Tehran

Hasso Business Machines Ltd.
hone: 42093

Japan, Tokyo

Ye Data, Inc. .
Phone: (03) 949-2033
Netherlands, Nijmegen
Tealtronic Nederland BV
Phone: (080) 558300

So. Africa, Johannesburg
Hamac Pty. Limited

Phone: 724-3511
Switzerland, Cointrin
Tealtronic SA

Phone: (022) 340487

If you order one today,
: ‘ we'll ship it tomorrow.
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Peripherals Systems Service

Computers

Terminals

Perkin-Elmer Puts It All Together

The Products and The People to Meet
Your Growing Data Processing Needs

or Write Perkin-Elmer Data Systems
Tinton Falls, New Jersey 07724

PERKIN-ELMER DATA SYSTEMS Call Toll Free 800 631-2154

" October, 1976 : CIRCLE 51 ON READER CARD ‘ 39



Beats other
small plotters
coming and
going. '
Zela ’S 1200 Drum...

The speed and throughput
you've needed

If you've been looking for a small plotter with super speed,
your search is over.

Zeta's new desktop 1200 delivers 3,000 steps per second at
2.5 mils (1,500 at 5 mils). That's about 212 times faster than other
small plotters. And the 1200 operates from standard plotting
subroutines—with a plotting area 11 inches by 144 feet.

Timesharing? Add a Model 40 Remote Controller and get
up to 3,240 steps per second at either 300 or 1200 baud.

Price? Far less than you'd expect to pay.

OEM? Designed and discounted with the OEM in mind.

Any wonder we beat our own drum? Write now for :
complete specs on the 1200 and other models
in the advanced Zetalline.

1043 Stuart Street, Lafayette, CA 94549
Telephone (415) 284-5200.

Zeta Research

Plotting the Future. ..

40 CIRCLE 53 ON READER CARD ' DARTAMATION



Ify you re designing a system to run NonStop =

tors, ‘

repalred W|thout shuttmg

2 inone module will not

""Cupertmo Ca 96014, }or Tandem
. GmBH Bernerstrasse 50A Frankfurt 56 Germa
Call Sam Wtegand VP Marketmg, at 800-538—936

oftWar are‘etamed and additional processors. can ~ for more information aboutthe compute that
,utmterruptmg system operation! . wontshut down| . .

D] |
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DECSYSTEM-20.

It took a minicom

puter company

to offer hardware this economical.

Not just anybody could have
come out with a DECSYSTEM-20.

Because the DECSYSTEM-20 is
the world’s first general purpose
computer to bridge the gap
between big-system power and
small-system price.

And that means the company
that came up with it had to have a
lot of experience in both big and
small computers. And there is
only one company that does.

Digital Equipment Corporation.

To create a DECSYSTEM-20, we
took the same approach to com-
puting that’s made us the number
one company in minicomputers.

That approach says that a com-

42

puter must first of all be affordable— needs no operating staff and can

giving you the most popular
computer for the least amount
of money.

With the DECSYSTEM-20, this
approach meant giving you big
system capability at a total system
cost of under $10,000 a month.

Our approach to minicomputers
also said that a computer must be
approachable. Meaning easy to
install. Easy to use. And small
in size.

With the DECSYSTEM-20, this
approach meant giving you a
full-scale general purpose system
that installs like a dedicated mini.
A sophisticated machine that

be run interactively by just about
anyone. Allin a package that takes
up about a fraction of the space
required by other machines of
similar performance.

But, to create a DECSYSTEM-20,
we also took the same approach
to computing that’s made us the
leader in large-scale interactive
systems for the last eleven years.

That approach says a computer
should offer you the kind of power-
ful software that will give you
not simply everything you expect
in a big system, but everything
you need.

With the DECSYSTEM-20 this

October, 1976
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DECSYSTEM-20.

rge-scale computer company

to offer software this powerful.

approach meant giving you a
system with: Powerful, reliable
multi-stream batch. Interactive
capability to run up to 64 concur-
rent jobs. Complete higher-level
languages including FORTRAN,
COBOL, APL, BASIC PLUS,
ALGOL, IQL, and CPL. A true
demand paged operating system
with large user address space for
fast throughput. Six megabytes
1/O bandwidth. Six megawords
per second. ECL logic. A Data

Base Management System. A Busi-

ness Instruction Set. High system
availability. Ease of conversion.
Its own front-end mini for diag-
nostics and to run the peripherals.

DATAMATION

Up to 1.2 million bytes of core
memory. And up to 1.4 billion
bytes of high-speed, on-line disc
storage.

All of which is how the
DECSYSTEM-20 combines the
best of the big systems with the
best of the small.

DECSYSTEM-20.

It had to be Digital'’s.

dlilgliltlall |

LARGE COMPUTER GROUP

Bridging the gap.

CIRCLE 26 ON READER CARD
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[ Please send more information on
the DECSYSTEM-20.

[ Please have a sales engineer
contact me.

NAME

TITLE

ADDRESS

CITY

STATE ZIP

TELEPHONE

Send to: Digital Equipment Corporation,
Large Computer Group, 200 Forest St.,
Marlborough, MA 01752.

Tel. 617-481-9511 ext. 6885. Ds |
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_"HowIturned apainintheneck
intoapatontheback:’.:ocieo...

"The reliable Consul 980A made inventory control a cinch”

“Our firm provides on-ine inventory
control services for customersin
remote locations. They depend on the
service we supply. But until recently
the terminals we were installing were
plagued by downtime problems. They
simply weren't living up to our expecta-
tions, or my standards. |

“In short, a pain in the neck.

“Then | installed ADDS Consul 980A's.

“That made my customers happy. -
And guess who got a pat on the back!”

Thank you Mr. Brockman.

Mr. Brockman uses ADDS Consul
980A’'s with-an IBM computer and

Task/Master software. The 980A will
also work synchronously or asynch-
ronously with other mainframes.

Standard features include editing,
formatting, graphics, program attention
and program function keys, security
key lock, upper and lower case,
numeric pad and full 1920 character
display. All for a stingy $3200.

If you'd like more information about
the Consul 980A, write us. Maybe one
day you'll get a pat on the back too!
ADDS. Applied Digital Data Systems Inc.

100 Marcus Boulevard, Hauppauge,
New York 11787, (516) 231-5400.

CIRCLE 11 ON READER CARD



Graphlc hardcopy output from IBM systems:
the Plotmaster makes it a reality,

If you have an IBM System
360/370 computer operating
under DOS, OS or VS, you know -
what a nightmare it is to get
graphic hardcopy output.

That's why the Gould Plotmaster
Systems are like a dream come
true. They deliver crisp, high
quality graphics output fromthe
computer, with no intermediate
processing steps. They also work
at incomparably fast speeds,
without demanding additional
system resources. No hours or
days of waiting as when you use
a slow pen plotter attached to
the computer. No waiting for
post-processing film development
and blow-up as when you use
graphic microfilm units.

October, 1976

not a dream.

Plus, Plotmaster Systems are

economical as well as efficient.

- Initial and recurring costs are
- surprisingly low. And fast turn-

around and high capacity adds

* up to additional savings.

Plotmaster Systems have three
major components. Efficient and
flexible graphics software. A ,
Gould electrostatic printer/plotter
that you can tailor to your exact
application. And hardware to link
the two—an on-line controller, or
a tape drive for off-line operation.

In addition to this basic
package, specialized software is
available for business, scientific
and engineering applications. Full
printing capability is optional.

Let us tell you more about the

= force.

fast, powerful, versatile Plotmaster
Systems. They can be purchased

-or leased and are supported by

Gould’s specially trained service

For a free brochure, wnte
Gould Inc., Instrument Systems
Division, 3631 Perkins Ave.,
Cleveland, Ohio-44114. Or Gould
Advance Ltd., Raynham Road,

" Bishop ‘Stortford, Herts, United

Kingdom. OF call Gould toll-free
at (800) 325-6400, Ext. 77. In
Missouri: (800) 342-6600.

o7 GOULD

The product development company

CIRCLE 30 ON READER CARD

45



Stages of Growth

by Paul A. Strassmann

Information system projects should be chosen, and scheduled, to maxi-
mize positive cash flow. Today's best opportunities for doing that may
lie outside the present scope of data processing, due to dp's relatively

high level of maturity.

The idea that organizations, nations or
cultures evolve through predetermin-
able stages of growth has attracted his-
torians and scientists alike. Under-
standing the “stages of growth” is only
‘second best to possessing the magnifi-
cent gift of prophecy, because it en-
dows the individual who has such an
insight with ability to anticipate what
comes next.

“Stages of Growth” in information
systems relate to the systematization of
all new investments needed to improve
the productivity of people engaged in
information processing. To understand

46

this evolution requires insights that
stretch beyond computer technology.
Telecommunications, word processing,
administrative systems, decision sys-
tems are some of the classifications
that may become useful in comparing
experiences in diverse organizations,
at comparable stages of develop-
ment.

“S” is the shape of growth. The “S”
curve can be used to apply to the ori-
gin and growth of anything. It reflects
the outcome of the underlying struc-
tural conflicts and balance from the
conception to the maturity of any phe-

nomenon. It can be found to represent
histories of societies (as expounded by
Spengler to Toynbee), success patterns
of organizations, market penetration
patterns of products, as well as life
cycles of technologies.

Though much effort is expended in
describing the conditions that prevail
during various phases of growth, the
really worthwhile insights come from
an examination of those elements that
would allow us to explain the delicate
relationships that drive the growth
process and make it ultimately obso-
lete. We can try to describe the current

DATAMATION



status of our understanding of the
computing environment, and its growth,
as seen through various “stages” theo-
ries. ‘

Nolan’s four stages

The spokesman most articulate about
the cyclical growth pattern in dp is
Professor Richard L. Nolan from Har-
vard. Perhaps the best summary of No-
lan’s analysis is that the dp budget for
a number of companies, when plotted
over time from initial investment to
mature operation, forms an S-shaped
curve.

Based on this insight, Nolan pro-
ceeded to segment the growth history
into four “stages” (Fig. 1), each with
unique characteristics. For instance, it
appears that many organizations have
developed a pattern for growing appli-
cations as they move into more ad-
vanced stages of development. Similar-
ly, increased personnel specialization
can be found in organizations as they
progress from functional simplicity to
more complex forms of division of la-
bor. Most importantly, a shift in man-
agement focus, control methodology
and presumably the successful leader-
ship personality type changes as costs

- escalate and the role of dp matures.
(See Table 1.)

Withington’s five stages
Ted Withington starts with the same
objective as other “stage” theorists. He
points out that “few executives have a
clear picture-of each of the generations
of computerization and of the ways in
which these succeed each other.”
However, if stage theory is applied,
“such an overview . . . permits ratio-
nal long range planning; management
can plan for each generation with a
‘clear idea of the goals it ought to be
able to achieve . . . and how to prepare
for transition to the next generation.”*
- Withington’s view of the evolution-
ary process is that it is essentially
technology-driven (see Table 2) and
that rapid reductions in technology

ORGANIZATIONAL LEARNING CURVE

costs have the decisive impact on vari-
ables such as: new applications func-
tions brought into the 'dp fold; and
organizational structure for managing
the dp environment with the resultant
effect it has on organization struc-
ture. )

Most of us today follow Withing-
ton’s reasoning process treating tech-
nology as the dominant enabling factor
that paces the rate at which computers
enter into the life of an economy.

Limitations of stage theories
Many organizations are now entering
Nolan’s Stage v or Withington’s Stage
v and must be experiencing some anx-
iety about what will follow. The basic
“S” curve also seems to have different
shapes depending on industry or geog-
raphy. For instance, dp budgets for
many government agencies are barely
keeping up with inflation, and invest-
ment funds are not available. When
viewed from a global standpoint, we
also find some major anomalies in the

stages of development. For instance,
we can find Withington’s “Stage m or
1Iv” equipment engaged in execution of
rudimentary applications.

Another peculiarity of ‘the current
environment comes from new oppor-
tunities for organizations to “jump”
stages of development by acquiring
sophisticated packaged applications
either from computer service organiza-
tions or from minicomputer system
contractors. Suddenly, the entire infor-
mation processing scene has become
open to quick leaps from “no experi-
ence” to advanced computer uses.

A difficulty in explaining observed
phenomena leads to a re-examination
of assumptions. We should be asking
questions such as:

® Js the dp budget the most impor-
tant variable to watch when tracking
the growth of information systems?

o What happens after the data base
phase becomes successfully assimi-
lated?

o What makes the “S” curve of one

APPLICATIONS

STAGE 1

STAGE 1l

STAGE 11

STAGE IV

Time

Fig. 1. The “S"” curve can be used to
depict the beginning, growth, and ma-
turity of anything whatever, including
dp budgets. i

*For the sources of quotations and for details
on points made by other authors, refer to the
bibliography at the end of this article.
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Stage | Vacuum tubes Experimental Batch Controller’s Department
Stage 11 "Transistors Full Range Proliferation
Stage 1 LSl Networking RJE Consolidation, with terminals
Stage IV Large Files “Integrated Files . Satellite Processing
Satellite Computers Transaction Processing
Stage V Distributed Systems Private Information “Interconnected networks
Exotic Memories Simulation to all parts of organization
Table 2.
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organization differ from that of anoth-
er?

o What is the intrinsic driving
mechanism that makes it possible for
us to observe the end result in the form
of “S” curves?

Make-up of growth curves

If one has held a job long enough to
analyze the development of dp in a
single organization over 10-20 years,
he finds that budgetary increments that
make up a firm’s smooth “S” curve
history are actually made up of a mul-
titude of.individual learning curves.
(See Fig. 2.)

If projects are initiated in quick suc-
cession and completed successfully,
dp budgets rise rapidly. The aggregate
curve levels off if the project initiation
rate slows down. As a matter of fact, if
the innovation rate stops altogether, it
is. conceivable for the top of the “S”
curve to decline as cost reduction ac-
tivities made possible by a rapidly im-
proving technology drive overall ex-
penditures down.

AGGREGATE CURVE

Time

Fig. 2. The dp organizations budget
curve is actually made up of a multitude
of learning curves for individual projects.
The aggregate curve levels off if the proj-
ect initiation rate slows down.

The key to the analysis of the stages
of growth in information systems lies
then in a careful examination of indi-
vidual events causing project authori-
zation as well as the overall t1m1ng of
successive projects.

Look at the cost curve generated by
a typical computer project (Fig. 3). As
a rule of thumb, the operating expense
for a set of applications (including
maintenance and enhancements) will
equal or exceed the expenditure rates
during development. Or, to put it an-
other way, once an application is auto-
mated, it permanently adds to the fixed
costs of the computerized  (systema-
tized) sector of an organization. Tech-
nology improvements do not sub-
sequently contribute much to cost re-
ductions without investing further de-
velopment funds, since technology
“locks in” costs by tying the appli-
cation into a particular technology con-
figuration.
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Insofar as labor constitutes a major
part of the cost anyway (it typically
accounts for 509%-70% of any dp
budget), inflation guarantees that the
costs of all computer applications will
grow with time. Watching the cost
curves is therefore not the most signif-
icant fact in judging the speed with
which an organization evolves through
stages of growth, Project profitability
—the cost/benefit ratios—are more
likely to give us a cue about the desir-
ability of new dp projects.

Project profitability

The shape as well as the ultimate size
of an organization’s “S” curve will be
the result of several conflicting forces.
Fig. 4 shows a characteristic pattern of
cost/benefit relationships where - the
gain or loss is defined as the positive or
negative cash flow as result of the
computerization. Several rules can be
gleaned from these relationships:

o Project development phase time
should be short for an unstable envi-

-‘ronment. Otherwise expenses for main-

tenance and retrofits for enhancements

defer the breakeven point until the -

project becomes uneconomical.

¢ Projects should be selected pri-
marily on their capability to generate
positive cash flow. New projects
should not be funded until a substan-
tial portion of old projects is success-
ful, because a quick succession of new
project starts would simply keep piling
up negative cash flows.

» Technological uncertainty in dp
project execution calls for a highly
conservative approach to project selec-
tion. Since 1009 overrun on develop-
ment expense and 2009, overruns on
operating expense are not uncommon,
return-on-investment targets well in
excess of comparable capital budgeting
targets are desirable. For instance, if a
manufacturing corporation uses 20%
return-on-investment as its minimum
target for new equipment, its dp proj-
ects should have a minimum cutoff of
40%.

o High returns on investments be-
come extremely sensitive to the realiza-
tion of estimated benefits, To return
Rois in excess of 309%-40% before
taxes requires very attractive targets of
opportunity indeed. Consequently,
benefits planning, benefits validation,
and benefits assurance should receive
the same, or perhaps more attention
than systems planning, systems defini-
tion, and computer expense evaluation.

Characteristically, technical project
planning and control should consume
5%-8% of total development costs.
Clearly, we need to spend at least this
much on the benefit side of the cost/-
benefit equation.

We have now in our possession.the

concepts that permit us to answer new
"questions concerning the dynamics of
a “stages” evolution in a specific or-
ganization: ’

1. Maturity in the introduction of
computers occurs when the rate of in-
novation ceases.

2. The rate of innovation for infor-
mation systems projects is defined by
new projects having attractive cost/-
benefit ratios. Insofar as technology
succeeds in lowering the cost element
of the ratio, it permits consideration of
projects previously deemed unafford-
able, )

But technology alone does not dic-
tate the stages of growth. All factors
that have a bearing on a high project
ROI (such as organizational capabilities,
cost displacement opportunities, devel-

COSTS INCURRED BY A COMPUTER PROJECT

$

Expend- f
Itures RO

Fig. 3. The operating expense for a given
computer application will generally
equal or exceed the development ex-
pense. Operating costs become fixed
costs, usually not much affected by tech-
nology developments.

CASH FLOW FOR A COMPUTER PROJECT

Project
Costs

Losses

Ti
NEGATIVE CASH FLOW, OR
PROJECT LOSSES

Fig. 4. In its development phase, a com-
puter project results in a negative cash
flow, naturally, which will hopefully be-
come positive when it is operational. New
projects should not be started until old
ones are becoming successful, otherwise
it is possible to keep piling up negative
cash flows.

opment risks, project sequencing, etc.)
have equal or higher importance.

3. The overall strategy of project
sequencing and thus assuring positive
cash flows is of greatest importance.
Otherwise the organization will not be
willing to engage in innovation through
“successful office automation invest-
ments. Consequently, management con-
trol and planning to detect, propose
and manage attractive cost/ benefit ven-
tures will dictate the shape of an “S”
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curve in a specific situation.

4, The primary concern of the top
information systems executive is man-
agement of ventures that improve or-
ganizational effectiveness and/or prof-
itability.

5. The top information system exec-
utive cannot concentrate exclusively,
as is currently the case, on just manag-
ing technology costs. His job is much
bigger. To budget new project invest-
ments optimally, he must be able to
help in setting investment priorities by
giving greater attention to expected
benefits.

6. With increased scarcity of capital
—whether it is defined as investment
in buildings, tools, R&D or systems—
organizations must begin redefining
the role of their top. information sys-
tems executives primarily as capital
venture managers.

With systems development budgets
typically broken down in the 10%-
30% range for development and 70% -
90% for on-going expense, and with
systems expenses in the range of 0.5% -
1.5% of total revenue, systems devel-
opment budgets frequently equal one-
fourth to one-half of a company’s R&D
- budget.

Money for innovation is scarce and
therefore attracts top management
attention. Also R&D or systems devel-
opment investment share the common
characteristic of having great leverage
on on-going expenses or revenue. This
is why the organizational characteris-
tics of the information systems budget-
ing process change not as a function of
technology, but as its importance to
the investment management process
becomes apparent.

Predicting

These new insights allow us to exam-
ine a broader range of realities than
previously was the case. For instance,
Nolan is much concerned about the
“fifth stage” of development. Since we
believe that any aggregate “S” curve
can be composed of several subsidiary
curves, what happens after Nolan’s
Stage 1v can be drawn as a new and
major technology venture consisting of
projects in assimilating data base tech-
nology. (See Fig. 5).

Most important, the new “stages™
analysis based on cost/benefit maxi-
mization, profitability and innovation
permit us to define the shape of an “S”
curve possible for a specific organiza-
tion, within a defined geographic and
planning context.

Simply put, the drawing up of office
labor automation long range plans be-
comes the generator of a particular “S”
curve. The “stages of growth” theory
then becomes a planning aid, because
it allows a long range planner to map
against his own curves those insights
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Costs

that experience has proven out else-
where.

What is most attractive, however, is
the fact that the “stages of growth”
analysis can provide a helping hand in
probing the limits of what is realizable.
For instance, the technology forecaster
would tell us that firms will ultimately
evolve toward “semi-automatic operat-
ing decisions, plans initiated by many
individuals, systems capabilities pro-
jected to all parts of organization;
interconnected networks; interactive
languages; simulators, etc.” Applying
the cost/benefit maximization criteria
to an individual situation may reveal
that it is unlikely that payoff could be
realized from such an approach and
that a relatively rudimentary tech-
nology would suffice for a 5-10 year
timeframe. )

I believe that the “stages of growth”
approach is especially relevant to the
analysis of long range plans and strat-
egies of organizations that have gradu-

. ally arrived at the end of their dramat-

ic growth experiences in dp. The flat-

tening of their budget curves has been

almost equally caused by a loss of justi-

fiable new investment opportunities
WHAT HAPPENS AFTER “MATURITY"?

Time
Fig. 5. What happens after an organiza-
tion's “S” curve reaches its maturity lev-
el? That’'s when major developments in
technology, such as data base technol-
ogy now, can be expected to alter its
shape. )

and the increasingly stringent re-
sources allocation processes in the last
five years.

The lack of attractive new invest-
ment opportunities in productivity im-
provement applications is partially due
to a narrow concept of dp missions and
charters. When one views the extent of
office automation, the rate of growth
of the “white collar” sector in the
economy, the increased complexity of
information handling demanded by our
society, and the high rate of inflation
in labor rates while the cost of tech-
nology is dropping radically, it is hard
to accept the idea that we have reached
maturity in growth of office automa-
tion.

For example, an estimate of the
costs of U.S. office expenditures for
1973 shows 849, of costs ($373 bil-
lion) spent on office labor, 10% ($42
billion) on administrative processing,

and 6% ($26 billion) on dp. The ex-
tent of office automation is far from a
saturation level since the average in-
vestment, per white collar worker,
rarely exceeds $4,000 to $6,000. If we
contrast this with capital investments
needed per agricultural worker (about
$50,000/ capita) and factory worker
(about $25,000/ capital), we can quick-
ly understand why the productivity
for the agricultural and manufactur-
ing sectors is so high (in the 6%-
8% range, per annum, in real terms)
while the productivity of our economy
at large hovers within an unsatisfac-
tory 2% -3% range.

The task of finding profitable and
productive opportunities in informa-
tion processing is not just a way of
safeguarding job opportunities for
computer people. It is an objective call-
ing for national economic priority be-
cause our society is finding it increas-
ingly desirable to migrate its labor -
force into information intensive oc-
cupations.

Redefining “Stages of Growth”

I suggest that the way to define
“stages of growth” for any organization
is to consider that organization’s total
information processing expenses, in-
cluding clerical and administrative
labor, as the base against which prog-
ress should be measured. The big di-
vide is then that-portion of the total
information processing expense that is
subject to systematized control, mea-
surement, and management. If, for in-
stance, an organization spends about
1% of its revenue for dp, this will
show only a relatively small penetra-
tion into areas remaining ‘“unsystema-
tized.”

As a rule of thumb I estimate that for
every $1 of dp expense at Nolan’s stage
1v there will be an additional $5 falling -
into unsystematized activities, includ-
ing the work of typists, secretaries, or-
der entry clerks, administrators, switch-
board operators, accounting analysts,
budget specialists, file clerks, claims
examiners, credit specialists, expediters,
etc. .

For typical organization we will
then find coexistence of several tech-
nologies and. of several investment op-
portunities simultaneously at various
stages of development, where dp may
be at Stage 1v, telecommunications in
Stage 11, word processing in Stage 11,
and general administrative systems just
beginning to emerge. This means that
dp, as we define it today, is only one
facet of the information processing en-
vironment and the overlapping dp are
many other dimensions for tackling the
overall problems of “white collar” pro-
ductivity (Table 3, p. 50), at various
stages of their respective “S” curve de-
velopment.

The purpose here is not to dwell on
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the attributes of the various “stages”
that go beyond dp. It is important to
note that I see great opportunities for
improved cost/benefit performance in
these new areas because of their latent
potential originating from the fact that
they have been largely neglected in the
last 10-20 years when most energies
were diverted to the glamor of dp. As
increased understanding takes place
concerning these opportunities, I can
see how project development resources
will be shifted where the potential is
greatest. N

To illustrate my point, I would like
to show results from a test of several
word processing installations using
word processing equipment (Table 4)-
The financial results are really dra-
matic. The improvement ratios are cer-
tainly better than just about any dp
project I have seen recently.

Before my colleagues in computer
management abandon their dp projects
and shift their personnel to word pro-
cessing, I would like to warn them that
success in this new field is hard to
come by. Planning the human factors

. for successful word processing is of
substantially greater complexity than
just about anything encountered in dp
except perhaps in large scale on-line
terminal networks.

The issues are sociocultural—both
on the part of the users as well as by
the word processing operators. Word
processing requires a reorientation of
job attitudes, career path perceptions,
status, work habits, measurements, ac-
countability, and a redefinition of what

is meant by secretarial services. In

terms of organizational structure, the
establishment of a network of word
processing centers requires an ap-
proach that differs materially from the
ways we implement computer projects.
It is a challenge that I recommend for
each information processing executive
because it contains all of the elements
of complexity that will be encountered
someway as we move toward automat-
ed administrative systems.

Two remarks about attractive cost/-
benefit opportunities outside of the
conventional dp sectors: the involve-
ment of the information systems exec-
utive in the telecommunications area. I
consider the need for integrating tele-
communications planning (voice, data,
facsimile, administrative messages, tele-
conferencing) an absolute requirement
for achieving any semblance of cost ef-
fectiveness. In most organizations we
find telecommunications systems man-
agement broken down into smail pock-
-ets of control, without any integrative
planning. Advancing into future growth
stages calls for identification of profit-
able new projects in this area. ‘

With regard to “decision systems,”
the best we can say is that this disci-
pline can be expected to improve the
productivity of management personnel
in the same way as administrative sys-
tems were targeted at improving the
productivity of clercial and administra-
tive staffs, The theory of what consti-
tutes the “stages of growth” in this area
is yet to be written.

Summary
The driving force behind evolution-

ary growth is profitable innovation—
the ability to find new project invest-

“ment ventures. For future growth in

information systems, the executive will

FUNCTION. _STAG TAGE | T .
DP ) Cost Reduction Proliferation Control Data Base
Telecommunications Telephone Interconnect Individual Integrated
Company Devices Networks Switched
Supplies Networks
Word Processing . Private Typing Pools Word Processing Text
Secretaries Management
Administrative Mechanization of Machine-Aided Work Redesign Work
Systems Tasks E Transactions Enlargement
Computer Aided
Instruction
Decision Systems Analytic Planning Models  Interfunctional Hierarchical
Generators Simulation l\I-/(leut.;;ristic«
: odels

Table 3.

Annual Salary =
Average Per Installation

Number of Employees
Average Per Installation

Annual Supply Budget

Temporary/Contract Labor
{(Annual Budget)

Output in Lines of Text/Month
(For Five Installations Monitored)

ORI
$ 3,647,000 $2,804,000
331,0 255,
—23%
264 203
. 24 18.5
$ 203,000 142,000 —30%
129,700 40,500 —6866
51,834 70,000 +35%

Tabl'e_4. Great potential for cost/benefit improvement now exists in areas outside of
traditional data procc_essing, largely because these were neglected for the past 10 to
20 years while energies were diverted to the glamor of dp.
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have to reach increasingly into more
difficult areas requiring major changes
in organization and in work relation- -
ships. In this environment attention to
techology matters will not be as impor-
tant as the ability to secure the benefits
arising from automation. As advanced
stages of growth are attained, the dp
executive will be left to grapple with
technology. His boss—the information
systems executive—will manage the
new opportunities leading to dramatic
improvements in overall organizational
performance.
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Five-Year Planning for
Data Communications

by Joseph Ferreira and Jack M. Nilles

Data, voice, message, graphics, and facsimile communications will merge
with data processing to form a single entity strong enough to restructure
existing corporate organizations.

Intelligent and cost effective planning

of a major communications-oriented
system is a formidable challenge. The
proliferation of network management
technologies, architectural schemes,
communications protocols, and carrier
services, of hardware alternatives in
controllers, . concentrators, modems,
and the like, and of communications-
oriented software is part of what
makes it such an arduous task. But as
we gain a familiarity with and a com-
mand of the information we have been
exposed to, we are going to perceive
the large scale teleprocessing system of
today as only the first step in a process
of restructuring the corporate entity
and transforming its operating pro-
cedures.

There is some analogy with the im-
pact on industry of two other historic
developments. One was the rise of
modern transportation. The other was
the emergence of modern industrial
processes, with important economies
of scale, changing the world industrial
system from a network of small re-
gional procedures to a system of large,
efficient, high capacity, specialized
plants depending on large distribution
networks. )

Some similarly fundamental changes
to industry and the surrounding society
are going to be brought about by de-
velopments in communication over the
medjum term. future. These changes,
although as far-reaching and as funda-
mental as those brought about by the
earlier wave of technology, will be of
an entirely different nature. And, for a
number of reasons, they will take place
far more rapidly.
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In order to lead up to the planning
implications of this, let’s first outline
briefly the new technology and the
commercially available facilities in our
current period and near to mid-term
future. Second, let’s describe their im-

We are going to perceive
the large scale
teleprocessing system of
today as only the first step
in a process of
restructuring the corporate
entity and transforming

its operating procedures.

pact: the structural and functional
changes in corporate and other organi-
zations, the internal opportunities for
operational innovation and improve-
ment, and the external or entrepre-
neurial opportunities opened up by the
innovations.

We cannot look at only data com-
munications, since corporate com-
munications will become increasingly
integrated, making it more and more
difficult to consider any one commu-
nication payload in isolation from
others.

There are five major communication
modes: data, voice, message, picture or
graphics, and facsimile. There are sig-
nificant opportunities opening up to
save money and enhance function by
integrating or coordinating these

The charts in this article are reprinted by
permission from IEEE Spectrum and
IEEE Transactions on Computers, both
published monthly by The Institute of
Electrical and Electronics Engineers, Inc.

modes: at the administrative level, un-
der one communications manager or
office; or at the physical facility level,
through shared-use equipment and
channels,

Changing costs

The most significant, even if the
most mundane future development in-
volving all of these communications
modes, will be the drop in the dollar
cost of transferring a bit of information
from here to there (see Fig. 1, p. 52).
The carrier component of this cost has
been calculated as declining by about
15% per year since about 1960, and is
forecast to continue at that rate into
the ’80s.

This rate refers to the cost of the
actual common carrier channel and
the immediate interface equipment,
such -as the modem. The continuing
drop in cost is attributed to a combi-
nation of changed carrier tariffs, the
availability of new, more cost effective
carrier facilities, and drops in certain
hardware costs.

While there will be a steadily moving
decrease in the cost of land-based com-
munications, the more interesting
trend is for cost of domestic satellite-
based transmission and for computer
costs. These trends will have reduced
the cost for moving a word or charac-
ter or bit to almost nothing we can plot
by the end of this decade. And with the
era of the domestic satellite really just
beginning, we can anticipate still fur-
ther technological developments.

Of course what we are really doing
in this projection is attempting to re-
place such labor-intensive activities as
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PLANNING

- cable laying or construction of micro-
wave towers with technology-intensive
techniques. A satellite is a prime ex-
ample.

To reflect for a moment, in 1950 the
Bell System invested $60 on the aver-
age for each mile of long haul circuit.
By 1965 this had dropped to $25. For
the newest coaxial cable system, L-5,

the cost is‘something’ like '$2 per cir--

cuit/mile. Where this will be when mil-
limeter waveguide technology goes live
“is hard to predict, but it is clear that
the cost will be very low by any stan-

Cos/Etfectiveness
‘ $/1000 Words*®

dard of measure when one considers
that just for starters 200,000 circuits
will be jammed into one pipe.

Fig. 2 shows the trend line for cost
distribution in telecommunications
applications. While terminal costs for a
specific application may change very
little, there is expected to be a steadily
reducing cost for processing the infor-

mation and a steadily increasing cost -

for transmitting the data. )
The whole idea of taking thé local

loop out and permitting connections
- between the computer and the satellite
transmission device holds a promise

that cannot be ignored by an intelligent
planner, and if we were designing a

TRENDS AND PROJECTIONS OF

COST/EFFECTIVENESS OF COMPUTERS

2B BERRBSBRE =

1970
* 32 Bits = 1 Word

AND COMMUNICATIONS

Communicstions
{Terrestrial)

\ : Communications
~ Domestic Satellits)
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Fig. 1. The most significant development in the near future of communications will be
the drop in the cost of transferring a bit of information. The carrier component of the
costs is falling at about 15% annually, the computer component even more rapidly.
Here the measurement is in $/1000 32-bit words. Source: The Diebold-Research Program

COST TRENDS DISTRIBUTION OF TELECOMMUNICATIONS
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Fig. 2. Terminal and modem costs are expected to drop very little, and processing
costs to drop rapidly, making transmission costs an ever larger percentage of the total
communications cost. Source: The Diebold Research Program
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new computer building or corporate
headquarters today, we might want to
leave a place on the roof for a satellite
antenna and associated. gear that will
function in the 12-18 GHz range.

The cost of computer processing has
dropped far more steeply than 15%
per year. This applies not only to
mainframes but also to communi-
cations processing computers: front
ends, concentrators, network man-
agers, and the like. This has acceler-

‘ated the drop in communications

costs under a constant communi-
cations architecture, and potentially
accelerates the drop even faster by

~making possible such innovations as

packet switching, so that we will short-
ly begin to see communication costs,
on a bit per mile basis, diminish to a
small fraction of today’s cost.

There -are other factors which we
can expect to cut the cost of com-
munications-oriented data processing.
In today’s centralized mainframe facil-
ity, on-line or terminal-oriented pro-
cessing is an ‘“advanced function” in
IBM’s terminology, requiring a lot of
hardware resource and some heavy
software—as anyone will testify who
has tried to implement 1Ms in less than
two" megabytes, or without specially
trained IMS programmers.

But many of the minicomputers or
small business computers now moving
from the scientific-industrial world to
the data processing world are on-line
systems in their native modes, transac-
tion-oriented in their fundamental
structure, and hence capable of han-
dling all kinds of terminal operations
with far less overhead and complex-
ity.

This can’t be emphasized too much.
In five to ten years the cost of a com-
munications system, will drop so far
that all kinds of applications which
seem exotic today are going to become
feasible and attractive.

New communications carriers and
services are already proliferating. In
addition to the new end-to-end digital
services still being implemented by
AT&T, we have digital services—both
dedicated and dial-up—from indepen-
dent, specialized common carriers like
Southern Pacific, and Mci1, assuming
they survive! We have packet switching
value-added networks such as Telenet,
which offer tremendous economies in
moving digital data through shared-use
techniques. '

The wideband services, in place and
still being implemented by AT&T and
the specialized carriers, are opening up
the possibility of combined or alternate
use for digital, voice, facsimile, and
video or picturephone.

The physical basis of these services
is the recent and continuing develop-
ment of digital technology, microwave,
satellite systems, and the switching and
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terminating equipment which routes,
merges, and distributes all these dispar-
ate signals.

If we were dealing in a slightly long-
er time frame than five years, we
would have to cite promising develop-
ments in such technologies as milli-
meter waveguide, optical and laser sys-
tems, two-way communication through
the cable television system, with fiber

optic networks providing massive in- -

tercity communications capability.

We are in a period of some regula-
tory confusion in the U.S. just now, so
it is by no means certain just when or
in what form some of these potential
technologies will enter revenue service.
This is particularly true of the cable
television system, which is the object of
a current tug of war between Congress
and the administration.

This much is certain: the costs of all
kinds of communications are descend-
ing steadily and significantly. At the
same time, other costs of doing busi-
ness are rising—travel, secretarial and
clerical services, and administrative
costs most notably. (Productivity in
these white collar areas is static,
too.)

Substituting communications
for travel

This brings us to the substitution of
communications functions for other
functions in the corporation, and to
a fundamental restructuring, organi-
zationally and geographically, of the
corporation as a prerequisite for gain-
ing the economic benefits of that sub-
stitution.

This restructuring implies major new
networks of combined-use channels
where no such networks exist today.
And it implies an array of new types of
terminal devices, some available now,
others still experimental or speculative.

The real planning task will be the
evaluation of these proposed new uses
for communications facilities, to deter-
mine their applicability, and their cost-
benefit indicators, for each planner’s
individual company. The final analysis
for each proposed application will de-
pend heavily on what business the
company is in, and on the size and
nature of the particular company.

Let’s look at one set of cost trends
which are creating some of these op-
portunities (see Fig. 3, p. 56). Just as
the cost in computing and communi-
cating costs will keep dropping, the
costs of transporting people has been
and is projected to continue rising.

Let us first consider executive and
intercity travel for the purpose of con-
ferring with others, attending meetings.
The technology is here today to sub-
stitute electronic mechanisms for meet-
ings requiring travel. Let’s call those
mechanisms teleconferencing, of which
there are three variations: computer-
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ized, voice, and video.

The most novel and the most inter-
esting of these is computer conferenc-
ing, on which several studies have been
made. Participants are each seated at a
crt terminal, and they communicate
with each other by means of a key-
board and a centralized computer. An
important feature of such a system is
that participants can work asynchro-
nously, entering material while others
are also keying in words, without inter-
rupting their colleagues. This tends to
allow each participant much fuller ex-
pression in less elapsed time. Addition-
ally, each participant can “confer” even
if none of his colleagues is on-line at
the moment. This avoids the common
problems of trying to assemble a large
and dispersed group.

In addition to simply conveying dia-
log, a computer conferencing system
enables such functions as retrieval of
business statistics from a data base,
storage and retrieval of verbal and
numerical material developed earlier in
the conference, the automatic gener-
ation of a written record of the con-
ference, and- “whispering” (the. capa-
bility of one participant to transmit a
message privately to another partici-
pant).

Let’s take some cost comparisons
of computer conferencing with con-
ventional conferences requiring travel.
Based on a hypothetical meeting of
divisional representatives of an actual
U.S. company with divisions and a
corporate headquarters spread between
eight U.S. cities, (and based on rea-
sonable assumptions about typing
speed, speaking speed, duration of the
conference, and travel and accom-
modation costs), it can be shown that
travel was twice as expensive as con-
ferencing through a time-sharing ser-
vice would have been in 1975. By

1977, it will be three times as expen-

sive. .

(This also assumes the commercial
time-sharing service has a local access
port in each city. See Table 1.)

Repeating the analysis on the as-

. sumption that a packet switched ser-

]

vice is used (in which the costs are
more related to the data volume trans-
mitted than to connect time), the ad-
vantage rises to 17 to 1 in favor of
teleconferencing by 1977.

Applying the same kind of analysis
to voice teleconferencing, we find that
by next year telephone conference calls
will have a 3 to 1 advantage over travel
on the basis of presently available tele-
phone services. On the basis of such
services as the switched long distance
voice service via microwave which McI1
is currently implementing, the cost ad-
vantages should rise to 4 to 1 by next
year.

Because of the limited availability of
Picturephone service we cannot com-
pare visual conferencing on the same
eight-city basis, but we can do this
using a New York-Chicago-Washing-
ton triangle. For this example, travel
costs are only slightly higher than vis-
ual conferencing for two people (pro-
jected at 1.2 to 1 for 1977). But the
potential advantage is significant once
we have six people in the conference
(32 to 1); and even for the two-person
“meeting,” costs might be reduced by
using facsimile, stereo audio, and slow-
scan tv systems over ordinary tele-
phone lines, providing most of the ad-
vantages of the more glamorous Pic-
turephone system.

Changing the structure
of business
The structure of an existing business

organization can be attacked in a far
more fundamental way than substi-
tuting electronics for executive travel
to meetings. Electronics could also be
substituted for ordinary commuting to
and from today’s relatively centralized
offices and work facilities.
Administrative centers of conven-
tional firms today are what we will
call “centralized.” Major business
functions—marketing, accounting, per-
sonnel, etc.—are grouped together be-
cause of the “obvious” need of these
functions to communicate’ with one
another and for individuals within

. each function to communicate with

one another. A firm with several ad-

. fAVERAGE RATIOS FOR TRAVEL COSTS/COMMUNICATIONS COSTS

Method of Conferencing

Computer Conferencing
Commercial time-sharing
Minicomputer packet switching

Voice Teleconferencing
Voice-grade lines
Specialized carriers

Visual Teleconferencing
2-person conference
6-person conference

Source: The Diebold Research Program

1975 1977
2 3
11 17
2 3
— 4
1.1 1.2
2.1 3.2

Table 1. The various forms of conferencing already show cost advantages compared to
the costs of executive travel. The ratios above assume very good conditions for travel,
including: perfectly suitable air schedules, only major city access, and good weather.
Costs computed include: air fare, ground transportation, meals, lodging, and executive

salaries (figured both at $10 and $20 per hour). The visual teleconferencmg costs

were figured for a Chicago-New York-Washington loop.
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ministrative centers is still centralized
in this sense if several of these func-
tions tend to be concentrated at each
center,

Studies conducted at the University .

of Southern California identify three
phases or stages in a process of decen-
tralization in which the communi-
cation—between - major functions at
first, and then within each function—is
increasingly carried on by electronic
means. The first phase is fragmentation
which takes two different forms, both
already visible today. One form (seg-
mentation) is locating one function
(such as data processing) remotely
from the administrative center and
communicating with it electronically.
The other form (branching) is one in
which the administrative center is
broken into smaller but functionally

complete centers. A current example is

branch banking.

The next stage, after fragmentation,
is dispersion. In this stage, the firm es-
tablishes a number of scattered loca-
tions, and an employee reports to a
local work site because it is local—the
closest to his home—not because his
administrative unit is located there.
Thus members of the accounting de-
partment, for example, would now re-
port to several locations, and handle all
their necessary interactions via com-
puter terminals and other telecom-
munications.

The final phase of this process is
diffusion. An employee works in his
own location—for example, his home
—for one or several employers or
clients, receiving his work input and
delivering his work product by tele-
communications. You can see how the
development of communicating word
processing systems, and of so-called
augmented word processing which is
conducted through a mainframe com-
puter, will make it possible to extend

this type "of diffusion not only into .

number-processing departments like
accounting, but also into secretarial
and stenographic services and all types
of text-producing operations such as
report and proposal writing, and into
all those areas requiring a mix of nu-
merical and word processing, such as
marketing, personnel, purchasing, and
the like.

That such restructuring is becoming
technically feasible does not neces-
sarily mean that it will come about.
But here are some strong economic
reasons to expect such decentralization
to occur as it becomes feasible.

From the corporate point of view, it
would reduce real estate costs by ‘re-
ducing the need for space in high-
priced centralized locations. It would
relieve certain labor scarcities (for ex-
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ample, of secretaries in downtown
business areas) and in its diffusion
stage, make available labor confined to
the home, such as mothers of young
children. And it would meet the prob-
lem of rising employee dissatisfaction
with commuting and business travel.

Pressures would be reduced on trans-
portation systems; energy-intensive
transportation would be displaced by
communications (a much lighter user
of energy); and travel time as well as
cost would be saved.

The paperless office

What is proposed here, in general
terms, is the physical dispersion of the
business administration system, the
nerve line of the corporation and its
functional integration through a com-
puter-communication system which
joins its parts into a working whole.

Let’s examine in a little more detail
how some of the standard office or
administrative functions can be moved
onto such a system. We’re speaking, of
course, of functions which today are
usually handled manually, through the
creation and movement of documents
and the movement of people. This is
the “paperless office” concept you have
probably encountered before, in which:

¢ interoffice correspondence is han-
dled by an electronic mail system, in
which a message-switching computer
delivers a memo or .document to the
recipient in hardcopy or video display
form.

e Most or all of the standard docu-
ments for the conduct of the business
are created, stored, and delivered with-
in the computer-communication sys-
tem. This includes such items as in-
voices, purchase orders, production

- control documents, documents gov-

erning inventory and distribution activ-
ity, engineering drawings and docu-
ments, contracts and legal documents,
manpower and payroll files, customer
and supplier files, and all of the various
items specific to individual businesses,
such as insurance policies and claims,
bank deposit and loan account records,

~and the like. Any worker with a re-

sponsibility to contribute to or use any
such document accesses it via a termi-

‘nal, performs his function, and releases

the work product to the computer.
This work product moves electroni-
cally. through its processing sequence
within the  computer-communication
system, not as paper, and in some cases
may be delivered electronically to the
ultimate recipient outside the com-

. pany: customer, supplier, or govern-

ment agency, for example. In other
cases, a paper document is created at
the end of the process and released.

e A multilevel on-line or archival file
system replaces paper files entirely with
electronic and microfilm storage, and

all file material is updated and accessed
via terminals. Graphic materials are
stored digitally and are accessed or
modified via graphic terminals, or
stored on microfilm and moved via
facsimile.

In other words, the paperless office
concept is an extension of office auto-
mation to the broader, more free-form
procedures which are largely manual
or verbal today. ’

Handling such free-form materials
as correspondence and engineering re-
ports through the computer has been
pioneered by word-processing and
communication word-processing sys-
tems, already well established as stand-
alone systems using dedicated com-
puters and which are beginning to be
integrated into centralized multipro-
grammed computers.

Already appearing in
newspapers

This type of text processing is par-
ticularly well established in the news-
paper industry. Quite a number of pa-
pers are in various stages of implement--
ing systems in which reporters key their
stories directly into crt terminals. Edi-
tors ‘call them up for correction and
rewriting, and cutting to length, on
their own desk-side terminals, and the
corrected text goes directly to digitally
driven typesetting machines. In some
cases, the computer also participates in
the page makeup process, and the
typesetting machines produce entire
pages ready for the printing presses.

As the newspaper adds to the com-
puter such functions as classified ad
processing—taking and composing the
ads, making up the pages, invoicing
the advertisers, and handling the re-
ceivables accounting—it is moving
closer to the paperless office con-
cept. ‘

The completely paperless office may
still be somewhat blue sky, but there
have now been some real world trials
of transitional systems as well as some
pragmatic economic studies which
bring paperless office concepts not only
into the sphere of practical business
planning but also into the five-year
planning frame we are talking about
here.

And at Dun & Bradstreet
The Dun & Bradstreet Co., for ex-

ample, is completing the final phase of
a totally computerized information
system called aos, the Advanced Office
System. A0s maintains current records
of financial, payment and corporate
performance information of the com-
panies on which it reports—records
which its subscribers can access
through terminals in their own offices,
linked via the local p&B office.

Local regional centers called ALO, or
Advanced Local Office Systems, are
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fully operational and are collecting
over 20,000 reports per day and are
entering them through crt terminals
into local minicomputers linked to a
data base in Dun & Bradstreet’s Na-
tional Business Information Center.

Companies in Dp&B’s Trade Tapes
program submit over two million ac-
counts receivable updates per day to be
entered into the system. In fact, input
via terminal and data communication
has replaced most of the traditional
clerical and administrative activities
required to maintain Dun & Brad-
street’s files.

In all, aos has proven faster and
more accurate than the manual system
and is making possible new uses of the
data base.

And at USC

Elements of a paperless office system
have also been implemented and are in
use at the Univ. of Southern California
and its Information Sciences Institute
near Los Angeles. In the system at the
institute, sponsored by ARPA/DOD, a
DECSystem-10 computer controls a net-
work of terminals in 50 offices. The
computer also provides a link to the
main campus 15 miles away and is a
node in the ARPANET linking these
users with others all over the country
and overseas (London and Hawaii).

These are some of the key system
capabilities: internal and external
“mail” is handled electronically. There
is a memo message collection and dis-
tribution capability, daily task organiz-
ers, and a reminder or alerting system.
There are multilevel files with archival
retention. Report compilation editing
software provides a system for extract-
ing data from files and formatting re-
ports. The system implementors have
even provided a spelling checking
module. )

A traveling executive can phone the
office and record his verbal dictation.
The secretary then keys the infor-
mation into a terminal and the infor-
mation is stored in digital form. The
executive can then phone the institute,
learn if his task is completed, and—if it

Fig. 3. Business functions are today
largely centralized because of the need
for each department to communicate
with one another, but communication by
electronic means can be expected to
bring about increased decentralization.

Fragmentation exists today where one
function, say data processing, -is remote
from the administrative center (an ex-
ample of segmentation), or where the
administrative center is duplicated in
several locations (branching, as in
branch banking).

Dispersion occurs when an employee
can report to the work center closest to
home, and diffusion occurs when the

employee (W) can actually work at home.
Source: The Diebold Research Program
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is—obtain a printout via an acoustic
coupler and portable terminal. He can
make corrections if he wishes, then
release the document for routing.

Similar word processing subsystems
exist elsewhere on the usc campus.
The typical subsystem uses a dis-
tribution controller which 'monitors
audio transmissions between executives
and secretaries who can communicate
with the system from a telephone any-
where and at any time of day. It is
possible via interfacing terminals on
the main' campus to send electronic
messages to the Information Sciences
Institute or to other locations using the
ARPANET mail module. '

This system is in full operation to-
day, with existing hardware and soft-
ware. It has proven to be highly effec-
tive, with proper worker training, in
performing structured or routine activ-
ities; and worker productivity has in-
creased. Technology exists today for a
further expansion of the word process-
ing and related executive message
transfer activities. When terminals
equipped with digital tape cassettes are
used, the word processing functions
can be accomplished off-line and the
information stored on the tape for sub-
sequent transmission to a distribution
center. This allows both secretaries and
executives to be essentially location-
independent.

It has also been found in related
research at usc and elsewhere that
many management activities can’in
fact be conducted through telecom-
‘munications, -especially when they are
augmented by occasional face-to-face
meetings to refresh verbal and attitu-
dinal cues which are not as effectively
transmitted over a narrow-band data
link.

Policy lags, not technology

Most of our analysis has been in
terms of putting discrete business func-
tions on the computer-communication

system: correspondence, records-keep-

ing, invoicing, report generation, and
the rest of it. It is beginning to become
apparent, however, that by the time we
have implemented a substantial amount
of this, and are well into the three
phases of physical decentralization,
that the organizational structure of the
corporation has been transformed. We

cannot entirely foresee these struc-

tures; communications are reframing
corporations in forms that we have not
yet imagined.

An evolutionary process already
taking place in the banking industry
suggests the kind of change now pos-
sible, or now likely. As remote bank
terminals move into more locations
and take on more functions—check
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cashing, accepting deposits, extending
credit, and directly transferring funds
electronically—the very definition of
what is and is not a bank begins to
undergo change. Since more checks
are now cashed in supermarkets than
in banks, are supermarkets now a part
of the banking system?

It is difficult to say whether they are,
and as a matter of fact regulators and

legislatures are wrestling with the prob-
lem of defining banking and branch .

banking right now. Indeed, in many
ways, regulators and legislators are
going to have as much if not more
influence on the future directions of

- development of corporate data com-

munications as the scientists and en-
gineers.

The technology is here and available
today to accomplish, not only the
kinds of innovation listed here, but
some other even more advanced and
exciting services.

The delaying factor is not tech-
nology; it is policy confusion. Many
issues regarding interconnect and the
role of the specialized common carriers
remain unresolved. The whole philos-
ophy of regulation of cable television
systems is unresolved, and as a matter
of fact, there are deep divisions over
who speaks for the country on com-
munications policy (the rcc? Con-
gress? AT&T?) as well as profound di-
visions on policy questions of sub-
stance.

There is a very exciting potential,
however, once some of the problems
are overcome, for creating new kinds
of businesses and services, in addition
to new ways of doing existing busi-
ness. '

Prepare for change

How then are corporations preparing
for these changes? Most corporations
are not doing enough about the forth-
coming information era.

Specifically corporations not only do
not have their communications costs
under control, the vast majority do not
have any sort of an idea of what the
costs actually are—or much less what
sort of value is being received for the
dollars expended. Even the corpora-
tions that tightly control dp costs are
negligent when it comes to com-
munications costs, preferring to leave
far too large a chunk of the total equa-
tion to local management. This is par-

“ticularly true in such areas as local

voice services, facsimile transmission,

_ public Telex networks, and other simi-

lar services.

Corporations do not yet as a rule put
voice and data communications under
the same roof. Far too often these are
separate roosts and therefore it is not
surprising to find line facilities virtually
unused between 5 p.m. and 8 a.m. the
next day.

Also, while most corporations tight-
ly control selection of central com-
puters, there appears to be consider-
able hesitation about telling local man-
agement what data communications
gear to select.

Further, there is no general agree-
ment on how communications costs
are to be billed to the using parties, even
in corporations which have historically
billed back dp services. The same user
may receive a free ride on communi-
cations, particularly with voice services.

If there is one salient fact that
emerges from our research into com-
munications usage among major cor-
porations, it is that a vast majority
of corporations do not have a single
repository for the facts on communi-
cations. The dp group knows every-

- thing about data communications but

nothing at all about voice, even corpo-
rations with central voice departments
seem to have little in-depth knowledge
of what is happening at local locations.
Too often the entire matter is left for
the local branch or plant manager, and
consequently there is little attempt at
achieving corporate-wide economies.

To balance the picture a bit, the
record is better in some industries than
others. Financial institutions, notably
banks, and the airlines—really single
product companies—are on the lead-
ing edge. However, most corporations
are well below the levels where they
ought to be when it comes to hard
facts regarding communications facili-
ties, usage and costs. And it ought to
be clear that without hard and quantifi-
able data, it is difficult to plan with any
degree of intelligence. To plan one
must always start from a base of where
things are, one must have the founda-
tion firmly established before trying to
deal with the more difficult items com-
ing down the road.

Now, what of the future? Where are
we going? And how and when will we

- get there, wherever there may be?

There are some major problems in
dealing with a computer and com-
munications. based society, not the
least of which is attempting to predict
the psychology and sociology of the
future. Some of the parameters are
perhaps dimly known to us. We have
suggested several here, but a good part
of what we must expect is not yet
known as we try to look out 5, 10, and
15 years.

Let’s try anyhow. We can do fairly
well because there is nothing on the

. horizon for the rest of this decade that
" cannot be already seen and touched.

The next five years

The following points appear to be the
the most important ones, at least to
the corporate computer and data com-
munications planner at present and for
the next few years:
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First, the wedding, shotgun style, of
computers and communications which
first began to appear about 1964 con-
tinues at a rapid pace. We believe that
there will be very few major installa-
tions without computer-based com-
munications networks five years from
now.

Second, the developments in mini-
computers and remote intelligent ter-
minals continues. The spread of these
devices opens the door to different
kinds of networks—distributive pro-
cessing is a prime case—and new types
of applications.

Third, the user-oriented systems—
POS, EFTS, automated tellers, and cash
dispensers—are just beginning to take
hold but will be an established fact of
life by 1980 as the institutions get a
better handle on the economies of such
systems.

Fourth, the fully wired city will not
be immediately forthcoming; costs of

We must recognize the
inevitable, obvious, and
natural merger of
communications and
computing technology.

laying cable are much too high and-

there are not yet enough satellites to
take up the slack. Fiber optics may first
show up as replacements to twisted-
pair phone lines in underground ca-
bling.

Fifth, all personnel related costs,
such as transportation and mail deliv-
ery, will continue to ascend, leaving
the door wide open for communica-
tions based systems.

Sixth, the demands for service will
continue to increase—and it matters
little if you are talking about home
telephone service, computer related
service at 9600 baud, or high speed
services for CATV.

Seventh, much of the progress will
be a direct reflection of the number of
satellite channels made available. It
would be curious, five years from now,
to go back and plot these curves, be-
cause this is the way that much of the
new capacity is to be added. In fact, in
the less developed countries, this may
be the only way to leapfrog transporta-
tion barriers in developing health and
education systems.

The question which continues to nag
at us deals with the mental prepared-
ness of the corporate body to deal with
even these small, largely evolutionary
changes. We can make the point with a
fairly simple example. Some years ago
the tv rating services returned their
information to the customers weeks
after the broadcast date. Today the
ratings can be on executive desks the
next morning. This speed-up, the re-
duced information float if you will,
enables them to make a decision to
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continue or kill a series overnight, and
has effectively eliminated the time for a
groundswell of public opinion to build.
Therefore we have changed, without

really understanding it, the decision-

making time frame.

We may well be ready for com-
munications developments in the tech-
nological sense. We are by no means
ready in the psychological sense, be-
cause we don’t really have the foggiest
potion of the implications of the tech-
nology upon the movement of infor-
mation. Just because we can make a
decision faster does not necessarily
mean that it will be made any better,
and in fact, it could well be that it will
be made poorly.

We can talk about picture phones, tv
satellites, wired cities, facsimile trans-
mission, or home banking. What we
cannot talk about meaningfully is the
ability of the world to adapt to these
environmental changes, to learn to ig-
nore minor perturbations in the sys-
tem, to come to grips with an environ-
ment in which a great deal of nonsense
as well as intelligent data is being
moved about very rapidly. One can al-
most say that there were some hidden
benefits in a high cost of information
flow. Perhaps we are on the brink of
an era of mass information pollution,
with the human animal not mentally
equipped to cope with such a broad-
band input stream.

A public-policy driven future is go-
ing to occur when the public policy
makers, the politicians, fully realize the
impact that telecommunications is hav-
ing on their world. So they will take
whatever actions are necessary to as-
sure that there is an adequate facility
over which can flow the maximum
amount of information, just the way
that governments are today concerned
with energy policy, airline policy and
highway policies.

Information movement is not well
understood, although we have in a
physical sense learned how to move a
lot of data at a cost that is not un-
reasonable: compared to a few years
back. It is safe to say that we must
organize for change because it is going
to happen and develop structural enti-
ties that are sufficiently flexible to cope
with information flows far broader and
faster than anything with which we
now live.

We must begin to live with a regula-
tory climate far different from today’s.

We must come to grips once and for
all with the notion that technology, no
matter how elegant, is only the servant
of the decision-makers, not its master
—a problem that the dp world is just

beginning to face. :

We must recognize the inevitable,
obvious, and natural merger of com-
munications and computing technol-
ogy into a single structure whose

purpose is the movement of informa-
tion in a continuous process from send-
er to receiver, while recognizing that
all detail such as transformations is
purely a matter of technology, and
consequently is far less important than
what we do with the information.
Managers of information and com-
munications technology are faced with
a challenge. Are you going to concen-
trate on providing more cost effective
service, a worthwhile objective in itself,
or are you going to do more? Are you
going to become the architects of the
new organizational forms that will en-
able your corporation to seize the new
opportunities of the post-industrial
society? 3

Mr. Ferreira is vice president of the
Dijebold Group, Inc., and director of
the Diebold Research Program for
the United States, a continuing
study of the impact of future
change in information technology
which is sponsored by 150 corpo-
rations and institutions worldwide.
Prior to joining Diebold he was man-
ager of systems implementation for
Univac’s New York region.

Mr. Nilles is presently the director
of U.S.C.'s interdisciplinary pro-
gram development, where he is re-
sponsible for managing research on
such topics as transportation, tele-
communications, energy, health
‘care, productivity, and urban de-
velopment. Between 1969 and
1972, he was responsible for de-
veloping a major portion of the civil
applications programs of The Aero-
space Corp. In 1971, he headed a
special task force for the prediction
of the civil applications of space
technology in the '80s. Prior to that
he was involved in advanced plan-
ning at Aerospace Corp., TRW Sys-
tems, the Raytheon Co., and the
U.S.A.F. .
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WE'LL READ, TYPE, RECORD,
PRINT, PUNCH, SPOOL AND REPRODUCE
FOR JUST ABOUT ANYBODY.

We believe everybody has the right to choose the best computer
system to fit specific business needs.

That’s why we make the best peripheral equipment for just about
any configuration. ‘

And that’s why behind that claim we've put over 100 years of
experience in precision engineering and gaining electronic capabili-
ties to meet the demands of almost any system.

So, today, we have the equipment for whatever media is best for

you. PRINTERS

We have a whole group of matrix printers to pick from, in various
speed ranges and all with superb accuracy and neatness.

For instance, there’s our new 4540 matrix, with a revolutionary
printing head, high speed printing, and economical cost.

PAPER TAPE

If paper tape meets your needs, we've got high quality readers,
spoolers, or punches for your choosing.

Take our Facit 4020 Paper Tape Reader or Facit 4070 Tape Punch,
for example. They're already seen with some of the best computers

in the world.
, FLEXIBLE DISKS
And, if you're looking for flexible disk drive,
we can work together, too. ot

4070 PUNCH

4231 DISK DRIVE
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Our single floppy disks are expertly designed for easy installa-
tion, safe disk handling, and one of the fastest access times around.

Even better, our dual floppy disks give you all the same precision
and accuracy, plus twice the data capacity of the single machine for
only a fraction more investment.

And the special box-in-a-box-construction, with its ability to
reduce the problems created by heat and increase reliability, is
something you won't find in any other flexible disk drive.

So, whatever Facit peripheral you choose for your needs, you've
selected our choice piece. Because they’re all made to work hard,
work long, and require a minimum amount of maintenance.

In fact, we honestly feel that no other OEM manufacturer offers a
better performance to price ratio. It's just part of the Facit belief that
all our equipment should make work easier and more efficient for
everybody.

If you'd like more information about our equal opportunities
in peripheral equipment, send us the coupon below.We think you'll
find Facit has the right idea about all your business needs.

M

4554 PRINTER

m—————————————

R =aci IR

/ 66 Field Point Roaa Greenwich, Conn. 06830

Please tell me more about-Facit’s equal
/ opportunities in peripheral equipment.

/
/ Name
/

/ Company

/
//Addrpee‘

/
/ City

State.

DATAMATION



tACEER!

iScieent

Formarion Br
210y i)




A
q;[‘n;:- -,I!‘J
» 1A
Ry

oy
R

Sl




A lot of computers
offer 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
operating system delivers simultaneous compute
services to each user. As well as simultaneous
individual 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
S100/S200 series superior performance. The
S220is one of 6 packaged systems available today,
starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

HARRIS

and extended BASIC. And all 6 in the series
deliver multiple 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, data 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:
Techmation N.V., Gebouw 105/106 Schiphol-Oost,
Netherlands.

_/L/'L/'l| COMMUNICATIONS AND
w INFORMATION HANDLING
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Wil it Fly in Chicago?

Still unprofitable, the huge conference continues to offer change. And “Big Ed,” its
information retrieval system, works better this year. Three hundred speakers scheduled.

The Third International Information
Management Exposition and Congress-
—Info 76—still is a show looking for an
identity. According to its sponsors, the
exhibit management firm of Clapp &
Poliak, its first two outings in New
York’s Coliseum drew about 11,000 per-
sons. This year, as it moves to Chicago’s
cavernous McCormick Place Nov. 8-11,
the size of the turnout is anybody’s
guess—but the sponsors again are hoping
for 11,000.

That, plus a turnout of about 150 ex-
hibitors, might put the ambitious alter-
native to the twice-a-year computer
conferences at about a breakeven point
in terms of profitability. The Info
shows were launched in 1974 after the

American Federation of Information .

Processing Societies replaced the
twice-a-year Spring and Fall Joint Com-
puter Conferences with a once-a-year
National Computer Conference. So far,
they’ve been unprofitable. And the Info
managing director Richard S. Wolcott
tells why.

“We’re trying to build a new concept
of a professional information manage-
ment conference,” Wolcott says. “It’s
like launching a trade magazine—it
takes time, possibly more than three
years. Unlike the National Computer
Conference, the persons attending Info
shows are concerned more with appli-
cations and less about the technology of
getting it done.” _

Clapp & Poliak stages some 12 shows
a year. Its largest is in the plant engi-
neering field where some 200,000
square feet of exhibit space is sold. Its
two smallest in terms of profitability are
the Info and pollution engineering
shows. “Setting up an identity is taking
time,” he said, “but we will stay with
our original concept.” -

The conference this year, however,
has undergone a few changes. Once
billed as a conference for management

62

persons involved in the handling of in-
formation—and sponsored by the
American Management Associations—it
now is divided in interest for both man-
agement and the dp technicians. The
reason: “a lot of dp technicians show

DR. I. EDWARD BLOCK
He’s organized program for third
annual conference of Info 76

up,” said a Clapp & Poliak official. It
also.includes a series of sessions on
“Word Processing” which Wolcott says
“may or may not come under comput-
ing.” But it will get a new crowd—the
buyers of text editing systems, the dp
people curious to learn if such purchases
come under their realm and the clerks
and office help wondering how it affects
their jobs.

Program of 300 speakers

The program has been put together
by Dr. I. Edward Block who is managing
director of the Society for Applied
Mathematics. Block, as general chair-
man of the Info conference will preside

at a keynote session on opening day:
“Information Management: An Old
Concept in.a New Environment.” Paul
Schneider, vice president, A. T. Kearney,
Inc., Chicago, will deliver the address.
A second keynote session on the same
day, “Perspective of the Management
Information System in the Industrial
Organization,” will be delivered by Lee
J. Pratt, corporate director of manage-
ment information services, Babcock &
Wilcox Co., New York. In all, some 300
speakers will address 91 sessions in 11
major categories as follows: three for
those who provide information; 11 for
those concerned with dp managment; 14
for those involved in dp technology; and
14 for those who manage office systems.
In addition, two seminars are devoted to
data processing for small businesses,
three on physical distribution manage-
ment and seven on corporate planning
and financial management.

The exhibition

Exhibitors include such well-known
companies as Datapoint, General Auto-
mation, Hewlett Packard, Honeywell,
Burroughs and Sycor in the hardware
field and Boeing Computer Services,
Cincom, MRI1, Pansophic and Cullinane
in the software and services business.
Wolcott said about 15% of the 150 ex-
hibitors are in the software package
business. The turnout of 150 is an im-
provement over 1975°s 110 companies
and the 125 who exhibited during the
first Info in 1974. Last year’s fall-off was
attributed to the state of the economy.

In addition to computers and soft-
ware and services, exhibits also will in-
clude communicating typewriters and
word processing systems, information
retrieval and microfilm systems, as well
as dictating equipment and duplicating
and copying systems. That’s quite a vari-
ety of products and services. But the
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sponsors are investing $20,000 in a re-
trieval system that makes it easy for at-
tendees and vendors to get together.

“Big Ed”

It’s a minicomputer-based system
called “Big Ed” for “Electronic Directo-
ry,” an on-line minicomputer supplied
by Sanders Associates which matches an
attendee’s buying interests with those
supplied by the exhibitors. Clapp &
Poliak has been polling exhibitors for
information on the hundreds of applica-
tions they’ll be displaying—or are pre-
pared to talk about—during the four-day
exhibit. The information is being com-
piled on disc at Clapp & Poliak in New
York. When it is completed a few days
before the show opens in Chicago on
Nov. 8, the file will be transferred to
tape and shipped to the Sanders Asso-
ciates model 810 minicomputer-based
system at the door of the show.

At the show, the data will be trans-
ferred to disc and accessed by attendees.
A show visitor, seeking as many as five
applications subjects, will present his list
to one of five Sanders crt operators who
will search the file and present a print-
out on a 200 Ipm printer of all the ex-
hibitors who provide that application, or
service, or software package. “It’s a
move that prevents ‘show pollu-
tion’—the abundance of signs and litera-
ture used by exhibitors to hawk their
wares,” says Ed Grief, the Clapp &
Poliak public relations agent.

SHOW SITE: Huge McCormick Place on Chicago’s near south
side, looking north to downtown. It's the site of Info 76, Nov. 8-11.
Photo at right is from Design Engineering Show, also held at

frustrated visitors. Recently, Clapp &
Poliak tried an improved system at the
annual Design Engineering show and
had better luck, using a system provided
by Service Bureau Corp., a subsidiary
of Control Data Corp. However, it was
tied to 30 cps terminals which Clapp &
Poliak found to be too slow and had
to limit attendees to three requests at
a time.

It thinks the bugs will be out of the
Info 76 system and expects to have
about 5 million bytes of information
available to visitors to Info 76—or
about five or six thousand application
packages and the name and booth
number of the exhibitor.

‘'Promotion budget

To draw those 11,000 who are expect-
ed at McCormick Place, the sponsors are
sinking more than $200,000 into a pro-
motion program that includes 23 pages
of advertising in 17 business and indus-
trial publications who have a total cir-
culation of more than 1.5 million. It’s
mailed a 10-page visitor’s guide to
420,000 potential visitors and was about
to send out a 40-page conference pro-
gram to 185,000. Tickets for the exposi-
tion have been shipped to 750,000 per-
sons through the mail and as inserts in
magazines.

The conference is broken down into

- five “conferences within a conference”

along vertical interest lines. For exam-
ple, 24 sessions are devoted to dp man-

McCormick Place last April when sponsor provided computer

The data from “Big Ed” consists of
the company, booth number and a five-
word description of the product or
application.

It’s not a new idea. Clapp & Poliak
tried the system at last year’s Info 75,
but it was tied to a remote computer
provided by Tymshare, Inc, the national
time-sharing network. The on-site
Harris minicomputer and printer was
hooked to two Tymshare computers,
one interpreting the requests, the other
providing the information. When one of
the three systems broke down, the
others went with it. It operated only 20%
of the time and caused large lines of
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agement. These include such subjects as
corporate strategic planning for data
processing; auditing operations; moti-
vation and management styles in dp
projects. Brian Ruder, an information
systems analyst at Stanford Research
Institute, Menlo Park, Calif.,, chairs a
session on developing a dp security risk
management plan. There is a provoca-
tive session at 11 a.m. on opening day
Nov. 8 covering the subject of why dp
projects fail, with seven speakers. And
there are such other subjects relating to
dp technology as computer networks,
data base management, and managing
change in data communications.

A session for small businesses dis-
cusses the minicomputer in the small
business environment. The question is
asked: What you need to know before
you’re committed to one.

A session on office systems discusses
applications of word processing. One
subject being discussed is: Technologies
for information management in office
systems. Another covers computer out-
put microfilm trends and applications.

A session on corporate planning and
financial management, talks of “what
if” planning models and computerized
cash management to maximize the re-
turn on cash investment.

Sessions on industrial systems ap-
proach subjects such as the management
information system in the industrial or-
ganization and the planning and control
systems for small and medium size man-
ufacturing organizations.

Retailing systems are discussed in an-
other session. One of these, implement-
ing the retail information system and
evaluating its effectiveness, features a
talk by Jack Hollender of Montgomery
Ward.

Electronic funds transfer as an oppor-
tunity for banks to improve their man-
agement and service to the publicis a
subject to be discussed during a session
on banking systems. And John Gould,
of First National City Bank of New
York, talks of that bank’s celebrated use
of minicomputers and microprocessors
in banking.

listings of exhibitors’ products in answer to inquiries by attendees.
An improved system is planned for Info 76, says Richard S. Wol-
cott, shown in photo with data entry clerk.

Six subjects are devoted to insurance
systems, including one on effective
planning, implementation and control
of the -information system in the chang-
ing insurance environment.

The expanding hospital market also
is being covered in seven sessions one
of which includes the question of do-it-
yourself or turnkey systems for hospital
information systems.

Info 76 fees are $125 for the four
days; $75 for two days and $45 for one
day. For persons attending the exhibits
only, the entrance fee is $1 for persons
who have tickets in advance. Drop-in
audience pays $5. %
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743 KSR terminal...51,395.

Uncompromising Silent 700 _quality...
at an unprecedented price.

The new Silent 700° Model 743
KSR data terminal is the low-
est priced 30-cps printer ter-
minal available today. And,
true to its heritage, it com-
bines all the popular Silent 700
performance features . . . speed,
reliability and quietness.

In fact, its speed and reliabil-
ity are enhanced. Now there’s
true 30-cps throughput, because
incoming data is buffered. Reli-
ability is improved because its
microprocessor logic means
fewer circuit boards and com-
ponents. This application of
the latest design technology
not only adds up to enhanced
reliability but reduces size
and weight as well.

As for quietness, the 743
KSR is virtually silent, as its
name implies. Its non-impact
electronic printing eliminates
the disturbing noise associat-
ed with conventional impact
printers.

At $1395* quantity one, the
743 KSR is another T1 price/
performance value leader. . .
whatever your application:
console 170 for software devel-
opment, keyboard terminal for
inquiry response, data entry,
interactive remote com-
puting, or a message net-
work terminal.

OEM prices go below $1000*
in large quantities; and attrac-
tive lease rates also are avail-

able. All Silent 700 terminals
are backed by TI’s comprehen-
sive worldwide maintenance
and support services.

For more information on the
743 KSR and other Silent 700
terminals, contact the nearest
TT office listed below or con-
tact Texas Instruments Incor-
porated, Digital Systems Divi-
sion, P.O. Box 1444, Houston,
Texas 77001. Or, phone Ter-
minal Marketing at o
(713) 494-5115, 0
extension 2126.

TEXAS INSTRUMENTS

INCORPORATED

*U.S. Domestic Prices

Arlington. VA (703) 527-2800 « Atlanta, GA (404) 458-7791 « Boston, MA (617) 890-7400 = Charlotte. NC (704) 333-1519 » Chicago, It {312) 671-0300 » Clark, NJ (201) 574-9800 « Cleveland. OH {216) 464-2990 « Costa Mesa, CA
(714) 540-7311 « Dallas, TX (214) 238-5318 » Dayton. OH (513) 253-6128 « Denver,CO (303) 751-1780 « Detroit, Mi (313) 353-0830 « EI Segunde. CA (213) 973-2571 » Hamden, CT (203) 281-0074 « Housten, TX (713) 494-5115 « Indianapolis.
IN (317) 248-8555 « Milwaukee. W1 (414) 475-1690 « Minneapolis, MN (612) 835-5711 » Mobile, AL (205) 471-1435 » New York, NY (212) £82-1690 « Philadelphia, PA (215) 628-3434 « Phoenix, AZ (602) 249-1313 « Pittsburgh, PA (412) 771-8550
« Rochester NY (716) 461-1800 « San francisco, CA (415) 392-0229 « Seattle, WA (206) 455-1711 ¢ St. Louis. MO (314) 569-0801 » Sunnyvale. CA (408) 732-1840 « Winter Park. FL (305) 644-3535 « Amstelveen, Holland 020-456256 «
Bedford, England 0234-67466 » Beirut, Lebanon 452010« Brussels. Belgium 733.96.24 « Cheshire. England 061-442-8448 « Copenhagen, Denmark 01/91.74.00 » Essen. Germany 0201 20916 « Frankfurt, Germany 0611/39/90/61 »
Freising, Germany 08161/801 « Helsinki, Finland 90-408 300« Milan, taly 02.688-8051 « Montreal, Canada (313) 353-0830  Nice, France (93) 20.01.01« Osaka. Japan 06-304-9300 » Oslo. Norway 02-68.94 87« Paris, France (1)
630-2343  Rome. Italy 839.4792 « Slough. England 0753-33411 « Stockholm. Sweden 62 71 53/62 71 65 » Sydney. Australia 831-2555 « Tokyo. Japan (03) 402-6181 « Toronto. Canada (313) 353-0830
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- Making Data More Secure

by Rolf Marsh

User-devised security features for 360 OS — also applicable for 370 OS
and 370 OS/VS —have achieved much greater control of access to data

files than IBM'’s features.

Software security has come into prom-
inence since the Equity Funding scan-
dal. Management and stockholders
alike wonder if their companies are safe
from computer “frauds,” or if they
have systems to catch irregularities as
quickly as possible after they occur.
While many companies are expert in
physical security, software security is
~ another matter. A new look at soft-
ware security systems is needed to help
management detect violations and to
make it more difficult, it not impossi-
ble, for them to occur.

Currently, these violations can be
classified as data set or software relat-
ed. Unauthorized access to company
sensitive data sets obviously would be
of interest to competition, or, as in the
case of Payroll, could leave a firm open

‘to fraud. In the average company,
there are five applications which
should, but usually do not, have some
form of protection. These are: Ac-
counts Receivable, Accounts Payable,
General Ledger, Payroll, and Fixed As-
sets. Allowing unlimited access to these
files, such as testing with production
data sets, could invite problems. Test-
ing is more dangerous than most peo-
ple realize because hardcopy test re-
sults are usually left lying about in
open view of any person passing by.

The purpose of a security system
should be to prevent unauthorized ac-
cess to these files. Usually such access
is not noticed at all, or noticed only
after the fact through some method
such as SMF accounting data, other
accounting routines, etc. The operat-
ing system and its components are also
vulnerable both to accidental and pre-
meditated destruction. Storage protec-
tion hardware features help, but if they
are bypassed, there is usually no back-
up protection. A security system
should trap all attempts to get into a

October, 1976

storage protect key which bypasses the
hardware checking—and hopefully at
not too expensive an overhead.

If there is a will to penetrate a secu-
rity system, there will be a way. There
is no certain protection now, for the
most part, against such penetration,
but protective measures do help. And
in general, the more sophisticated the
software security, the greater the over-
head.

Most auditors will accept a system
that provides security and has an audit
trail for their perusal. The general feel-
ing among auditors is that “something”
is better than “nothing”; that is what a
software security system can do—
provide some protection where there
previously has been none.

As long as auditors are satisfied,
management can rest easier, but not to
the point of dropping its guard. It is
entirely possible to find new holes in a
security system as soon as previous
ones are plugged. Access to company
sensitive data, more and more of which
is being stored in computers, should be
of prime concern to the security con-
scious manager. For management to
act, it should be aware of what is gen-
erally being done about security as well
as what is available.

Flying Tiger Line, the world’s lar-
gest all cargo airline, had a problem
common to many dp installations.
When an audit was held, it was found
that an auditor dumped the Payroll
master file. On looking into this, we
found that anyone in the company
could access any data set at any time.
To further complicate matters, we do
the processing for other subsidiaries of
our parent corporation, Tiger Inter-
national, employees at those subsidi-
aries could also access any data set in
our system. Furthermore, there was no
“surefire” way to correct the problems

immediately.

A project was initiated to examine"
what was available. Qur requirements
were that the system chosen have a low
overhead, yet protect all data sets. It
should be noted that we use coBoL and
other high level languages, standard
labels on all tapes, and that-our pro-
grammers, for the most part, are un-
aware of the inner workings of os and
HASP. Among the systems we investi-
gated were 1BM’s earlier work.

Resource Security System
Several years ago, 1IBM contracted

with several organizations to look in
depth at software security in the 370
operating systems. There is, however,
nothing for the 360 series operatmg
systems.

An attempt was made in the late
’60s to provide some protection for
defense-oriented installations; the re-
sulting system was called Resource Se-
curity System (®rss). Not only was this
a major change to the components of
0s, but it also necessitated the hiring of
yet another person, the security officer.
In addition, the overhead to accom-
plish the task of software security has
been estimated as from 5% to 20%.
This was unacceptable to most instal-
lations.

This high overhead can be traced to
the basic design and premise of RSS,
which had so many modifications to
existing code and was designed to fit
over 0s, not inside it. RSS was an op-
tion for os Release 18, but was pulled
from distribution in subsequent releas-
es. Some work was done later by a few
installations to adapt the multitude of
coding changes to later releases, but as
far as this author could discern, no
installation was successful.

Software security lay dormant for
several years after the introduction of
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MAKING DATA
MORE SECURE

RSS. IBM never gave os the security
that was needed, and it remained for
the user community to devise some-
_ thing that would do a better job.

Security techniques

One of the techniques tried—and
probably the most common technique
presently used—is encryption. This
method of security takes a file, or fields
within a file, and translates one set of
characters into another. However,
there are two drawbacks to this meth-
od of security. First, there is the high
overhead associated with encrypting
an output file and decrypting an input
file. Second, if several programs share
the file, then the cryptographic algo-
rithm must be available to those pro-
grams as well, and the more programs
that use the algorithm, the greater the
chance it will not remain secure.

Although encrypting is possibly
most popular because of ease of use, its
overhead is a major drawback along
with its failure to restrict access. The
latter is particularly dangerous because
if access is permitted, a sharp pro-
grammer can, with a little effort, break
the code—and he would probably use
the computer as an aid! Several com-
panies market packages which can be

called from a user program to ac-
complish the encrypting/ decrypting of
files.

Another method of security is oper-
ator monitoring. In a small shop where
there are not too many data sets or
programmers, the computer operator is
given the unpleasant task of guarding
the company data sets. However, not
only is this not good business practice,
it is highly unreliable. Operators nor-
mally are rushed and often overworked
so that they may miss things that come
up, or even inadvertently let something
slip in. If there is no reporting system,
or if the reporting system can be by-
passed, nothing has been accomplished
except to give management a false im-
pression that the data sets are se-
cure.

Of course, there is the honor system,
whereby management is convinced
that everyone who works for the com-
pany is honest, and that “it couldn’t
happen here.” Needless to say, such
installations are becoming fewer. With
rapid turnover, and especially with the
growth of most dp installations, it is
becoming increasingly difficult to know
each employee well.

With all these things in mind, we
decided against a security system on
the scale of Rrss, but rather for some-
thing that would protect data sets and
would also be expendable. The over-
head for encryption was also found to

“True, we don't give out personal information, but every once in a while the computer

takes it upon itself to spill the beans.”
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be too high.

We finally decided to design our
own system, especially when we found
that another installation with a similar
problem did so with success. By
writing our own, we could tailor the
code to our standards and thereby keep
the overhead to a minimum.

We used as the basic theory of de-
sign a concept developed by Philip.
Schwartz and Marcus Morgan of the
Univ. of Florida, one in which the user
and data set are matched within a ma-
trix.

Dataset Security System

As stated, a security system should
prevent unauthorized access to soft-
ware components and critical data sets.
In addition, it should note the attempt
and identify the perpetrator so that
follow-up activity can be initiated by
management. One such system, Data-
set Security System (pss), has been
designed and implemented at several
installations. It uses the 360 os but is
so general in design that it could, with
a little effort, be adapted to almost any
operating system.

This system does have holes in it,
but for the normal business dp -
installation, where programmers are
busy and don’t have time to experi-
ment with assembly language code, it
will do the job it was designed for. And .
with a little effort and ingenuity, the
holes can be plugged by a capable sys-
tems programmer.

The pss has as its basic premise that
to access any data set, the program
must supply information and go
through os Open routines. Under Dss,
these Open routines are modified to
transfer control to the password read
routine. This routine now matches the
user against the particular data set the

" program wishes to access. The job is

logged and abnormally terminated if
access criteria are not met. If the job
and program are allowed access, and a
logging of the access is requested, then
an SMF record is written to notify
management of the access.

The necessary criteria of a software
security system for data set protection,
namely the prevention and notification

- of unauthorized accesses to confiden-

tial data sets, are included in the sys-
tem. However, we immediately see a
gaping hole, that of the os function
called Bypass Label Processing (BLP).
The cover for that hole is to change the
os reader procedure to negate BLP.

What we did
The matrix theory that formed the

basis for our design had many possi-
bilities: ease of maintenance, expand-
ability to include new data sets with a
minimum of overhead, and the capa-
bility to be used as a basic building
block for further enhancements. In ad-
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dition, if by chance or accident some-
one discovered how pss worked. the
matrix could easily be modified to chal-
lenge any security compromise.

All modifications were made to the
0s open routines; SMF exits were taken
to create, update, and delete control
blocks used for each job for its. dura-
tion. HASP is used, to provide certain
identifying information used by Dss,
but it is not a requirement. If HASP is
not used, a hook in the os Reader/In-
terpreter could just as easily perform
the same function.

At the present stage of imple-
mentation, we have two os machines
coupled through Hasp Shared Spool.
Since the modifications reside in 0s,
Dss is not affected by the method of
machine coupling. The code is struc-
tured so both tape-~and disc data sets
are protected by the same password
read routine. Obviously, this is de-
signed for an installation which uses
standard labels. The Open routines can
be modified to link to a user-written
routine that can validate any user de-
fined criteria regarding the use of each
data set. As previously noted, we
negate the Bypass Label Processing
function because it is the most vulner-
able place from which to penetrate the
DSS.

The major component of the Dss is a
set of two tables and a matrix that
reside within the Link Pack Area of
0s, a place where it has some pro-
tection. These tables are the Dataset
Name Table (psN) and the User
Group Table (ucr). The matrix,
which is the heart of pss, is the Data
Attribute Table (DAT).

The DsN is a table of data set names
to be protected. This table consists of
fully qualified names, (e.g., sysl. pro-
cLiB) and an offset into the DAT.

The UGT is a table of users who have
access to the computer. If a user is not
in this table, he may not access any
restricted date set. Conversely, a user
must appear in this table if he is to
access any data set that is listed in the
DSN table. Each installation can define
its own identification criteria, as long
as it is common to all jobs. One meth-
od is to use the accounting number,
the job card, or the programmer name.
Each user has an associated offset in
DAT..

The DAT is a matrix, one axis of
which is the offset obtained from the
Dataset Name Table. The other axis is
the offset obtained from the User
Group Table. Together these two off-
scts will point to a particular cell within
the DAT matrix. Within this cell are
access codes for each unique data set-
user combination. The possible ac-
cesses are Read, Write, Update, and
Fetch. Using the four low order bits of
a byte, these can be converted to a
mask; the high order four bits of the
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same byte are used as modifiers such
that if a job must be in production
status before it can access a particular
data set, then the bit which corres-
ponds to productlon must be a “1” bit.
The matrix then is one byte for each
unique data set-user combination. To
add data sets or users would expand
the matrix in proportion to the number
of users or data sets respectively.

The above tables and matrix reside
in sysl.LINKL1B, which in itself is a
protected data set. The size of the DsN
is a function of the length and number
of all data set names to be protected.
The size of the uGT is a function of
both the length of identification crite-
ria and the number of users in the UGT.
The size of the DAT is a function of the
number of data.sets to be protected
and the users who are authorlzed to
access those data sets.

Updating the tables requires an IPL,
since they are permanently resident,
although residency is not a require-
ment. Since every opening of a data set
must access the tables, it is more effi-
cient to have them resident. Overhead
has been estimated at approximately
3%.

The Dss is activated as part of the
1PL process. The tables are loaded and
the address of start of the first table is
stored in the nucleus. Within the first
table are the addresses of all the re-
maining tables, as well as any other
needed information.

Flow within Dss starts when a job is
read by HAsP, either from a local read-
er, a remote reader, or the internal
reader. Several restrictions are placed
on what type of job can be read on
remote readers, (e.g. tests only). The
status of the job is thus determined by
user defined criteria and the location
and type of reader the job is being read
from. This status determination is ac-
complished by changing the first byte
of the programmer name field because
it can then be submitted to os with a
minimum of effort and overhead.

When os receives the job from HASP,
an SMF exit obtains core and builds
the User Accounting Table (uaT)
which contains such information as
jobname, the current program name
being executed, user I number (ob-
tained from the UGT), accounting num-
ber, programmer name,.and flags.

As each step is initiated, the current
program name is updated in the UAT:
A pointer to each job’s UAT is kept in its
respective Task Control Block (TCB).

When a program opens a data set,
the open routines determine how the
data set is to be used (input, output,
etc.) and calls a verification module.
This verification module takes the user
ID number stored in the. UAT, and
checks the data set name to determine
if it resides in the DSN table of pro-
tected data sets. If it is not in the table,

this indicates that this data set is not
protected and normal flow continues:

If the data set name does exist in the
DSN table, the offset into the DAT is
obtained .and a computation is made to
point to the correct cell in the DAT. The
verification module then ‘compares
how the data set is requested to be used
by this particular user as opposed to
how it is supposed to be used. If access
is allowed, normal open processing
proceeds. If access is not allowed, the
user is abnormally terminated, and a
record of the entire violation is written
to the sMF data set for later reporting
to management. ‘

This logging function is controlled
by an entry in the matrix and can be -
used for logging access to certain sensi-
tive files, or for attempting to override
the pss. An override code is built into
the pss to allow one person to bypass
the pss if there are any unforeseen
problems in the code or tables. Once
this override has occurred, system de-
sign forces the res’ponsible’ person
maintaining the Dss to submit a new
override code.

And so. '
Time to de51gn write, test, and im-
plement the pss was less than 30 man
days. Initial problems were few, mostly
consisting of the omission of data set
names or users from one or more
tables. The system was well received by
management acceptance by program-
mers was not quite so good since many
had to change their style of testing.
We now believe we have greatly im-
proved control of access to our data
files. No longer can someone go to one
of our RJE terminals and dump the
Payroll master file, which was the ‘act
which caused the whole system to"be
created. Because of this security sys-
tem, we now can boast of something
very few installations have—a method-
of prevention and detection of un-
authorized access to sensitive company
data sets. %

A systems programmer for ten
years, Mr. Marsh is with Flying
Tiger Line in Los Angeles. He was
previously with United Californja
Bank. Mr. Marsh also teaches data
processing courses at Los Angeles
Valley College.
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Announcing a giant increase

in the NOVA line.

Towering above is the new top of the NOVA®
line. The NOVA 3/D.

It features a new Memory Management and
Protection Unit that lets you do both on-line
multitasking and batch operations. Concurrently.
For instance, applications that need real-time
multi-terminal software and on-going program
development.

Plus, the NOVA 3/D features a new, economical,
32K-word MOS memory module. Which is some-
thing no other major minimaker has.

All of which makes the NOVA 3/D more NOVA
computer, at a lower price, than you've ever seen
before. _

What's more, the NOVA 3/D also has all the
things that have made NOVA the most popular
name in minicomputers.

Things like extended NOVA line instructions.
Reliable high-speed MOS and economical 16K-
word core memory modules.

The single-board CPU design concept Data
General pioneered. The same concept that led to
our removeable single-board power supply
module. ‘

Plus all the other things you've come to expect
from a company like Data General.

Things like field-proven, real-time operating
systems: our mapped Real-time Disc Operating
System, diskette-based Disc Operating System,
and our Real-Time Operating System. They're
compatible with the entire NOVA line of
computers.

Things like high-level FORTRAN IV and FOR-
TRAN 5, as well as easy-to-work-with extended
BASIC. Also fully NOVA-line compatible. ,

Things like the complete and completely-
compatible line of Data General peripherals. All
you could ever need to put together any system
you could ever need. Including 10 to 90 megabyte
discs, diskettes, and our new 30 and 60 cps termi-
nal printers.

And when you do business with Data General,
you get the kind of total systems support you can
only get from a major computer manufacturer.
Everything from sales and systems engineering to
field service, training, and special systems design.

Write for information on the new NOVA 3/D.
Or call your local sales office.

And see what the NOVA line is up to now.

NOVA 3/D

Data General

¢rData General, Route 9, Southboro, Mass. 01772, (617) 485-9100. Data General (Canada) Ltd., Ontario.
Data General Europe, 15 Rue Le Sueur, Paris 75116, France. Data General Australia, Melbourne (03) 82-1361

NOVA is a registered trademark of Data General Corp.
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XEROX™ and HyType I1* are trademarks of XEROX CORPORATION.

If you think this new Xerox termJnal
is rlght for you, you may be wrong.

It’s not for everybody.

To appreciate the Xerox 1700 you have to do
interactive work and also want very high
print quality.

And you have to be intolerant of downtime.

The mechanism is our quiet, reliable HyType II.
Sharp, crisp characters, even at 45 cps. (Normal on-
line speed 1s 30 cps.)

Full ASCII character set. Prints forward and
backward. Has 1/120” horizontal and 1/48" vertical
resolution so you can print charts, curves, formulas,
musical scores.

Sits on a desk. The microprocessor and other
electronics are inside.

Supported and maintained by Xerox.

Expensive? Definitely not. Available on purchase,
one-year lease, or 90-day trial lease.

Now, after all you’ve read, if you still think this
terminal is right for you, you just might be right.
To make sure, call 213-679-4511—Ext. 2231.
Or write Xerox, Dept. Al-15, 701 Aviation Blvd.,
El Segundo, CA 90245.

Xerox Computer Printing.

XEROX

CIRCLE 82 ON READER CARD



72

Even if your building survives,
your business may die.

The gloomy fact is, even a minor blaze
can cause enough damage and business

tion to close you down for good.
appens every day. To all kinds of
busmesses

Because there’s just no such thing as

1nterr

- fool-proof fire prevention .

For this very reason, you need a fire
protection system that quenches the
flames faster. Before they can do exten-
sive damage. And allows you to get right
back to work. With no clean- -up. And a
minimum of downtime.

Fenwal Fights Fire with Halon

The Fenwal Fire Suppression Sys- -
tem does both. Because it uses Halon
1301. A chemical you may have seen
demonstrated on TV. When released as
8 a vapor by a
Fenwal system,
Halon literally
snuffs out flames.
|| Faster than water.
g Faster than CO,.
Faster than
anything yet
developed. And
dry —no wet mess

i o clean up.
Safe for Even Delicate Things

What'’s just as important, Halon 1301,

unlike water

.in design.

Sensitive equipment. Sensitive
material. Sensitive anything. And it won’t
harm people.

Putting a Damper on Downhme

This all adds up to two very impor-
tant advantages you don’t get with other
fire protection methods: 1. A Fenwal
system gives you thé fastest jump on the
flames because you don’t have to evacu-
ate the area before it’s released.

2. You can go right back to work. There’s
no clean-up. No water damage. No exten-
sive business interruption.

Now Make Us Prove It

We believe our Halon Fire Suppres-
sion Systems are the solution to a lot of
serious fire problems. .

We’ve been
designing and
installing them
for years. More
systems than any
other manufac-
turer. And we've
perfected a num-
ber of different
systems to pro-
tect all kinds of
environments.

Quite simply, they work.

We make sure of that. Before we
install them. And after. With the best
after-sales back-up in the business.

What’s more you can’t ever outgrow
a Fenwal system because they’re modular
asy to extend
Of course no one’s ever bought any

- fire protection system after readmg a

one-page ad

So we've prepared a special film
which shows our system in action.

It proves you can save your building
without killing your business.

To view “The Fireaters” just call us
at (617) 881-2000. Or write Fenwal
Incorporated, Ashland, Massachusetts
01721. A Division of Walter Kidde &
Company, Incorporated. ‘
' Our local, service-

and CO,, ) ' oriented distrib-
won’t damage utors are listed
whatever it is ' in the yellow
you're trying pages under

to protect. “Fire Protection”.

Nobody in the world has more experience in fire and explosion suppression systems.
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Can a SecuritySystem
improve your whole
oneratlons picture?

Now it can.

Because Rusco’s new

CARDENTRY System 500
handles alot more than
security.
"~ CARDENTRY is asophis-
ticated new access control
systembasedonRusco’s
patented cryptically encoded
ID card that’s virtually impos-
sible to decipher or duplicate.
So it’s already miles ahead of
locks and keys.

But CARDENTRY has a
brain. With enough memory to
handle up to 20,000 ID cards

. and then some. So in its spare
time, it can do things like
control andrecordall copy
machine use. Monitor alarm,
fire, smoke detectors (or just
about anything else) and warn
you when something’s amiss.
Keep unauthorized cars out of
your parking lot. Immediately
‘tell you who’s in your plant and
who’s out. Collect datato
automatically generate payroll.
Lock and unlock doors or
equipment at preset | g :
times.

CARDENTRY is i
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programmable. So a lost card
can be ruled out forever at the
touch of a button. No lock
changing. No panic. And if
you’ve got an unusual applica-
tion, the only customizing that
hastobedoneisinthesoftware.

Let Rusco show you how
CARDENTRY canimprove
your operations picture. It’s
surprisingly easy to buy or
lease, and it’s supported by a
natxonwxde network of factory-

-~y owned sales and

service offices.
Write or call:

CNTROLLER

CARDENTRY

R e

I es I'm interested in what

CARDENTRY can do for my operations
picture. Have salesman contact me.

| O Send details and address of my local
Rusco sales office.

Send To:  Rusco Electronic Systems
PO. Box 5005
1840 Victory Bivd.

Glendale. CA 91201

Phorie (800) 423-2557
in Calit: ~ (213) 240-2540

ELECTRONIC SYSTEMS

COMPANY

ADDRESS
O Include information about Rusco’s credit
card manufacturing capability.

cITY STATE
Rusco Electronic Systemé a division of Rusco Industries, an AMEX company an Equal Opportunity Employer




runoff.

We've been building com-  knowledge and
puter systems and supporting experience that only
our users for over 20 years.  a worldwide mainframe

So when you buy our manufacturer like
Level 6 minicomputers, you  Honeywell can offer. :
get compact, flexible, excep- And to help you keep them
tionally configurable minis running, we have a field main-
that are reliable, serviceable, tenance force of over 3500
and attractively priced. in the United States alone.

To help you use them, The point is, when you
we have the educators, the  need support, you don’t
systems analysts; and the have to hunt for it.

Honeywell Information Systems,
200 Smith Street, MS 487, Waltham, Massachusetts 02154

O Please send me the book on Level 6 minicomputers.
[ Please have one of your Sales Representatives contact me.

Name : : Title

|
|
l
I
Company 4 :
|
|

Address
City State Zip
Phone.

Honeywell
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 The inventors

of magnetic tape
- justmade a better

"Winchester”

~ Backin 1932, BASFinvented magnetic tape.. . . the

forerunner of such modern data processing media as the
3348 “Winchester” Data Module. Now BASF research
has made significant improvements on the Winchester.
While still completely compatible with existing 3340
drives, our new Data Modules feature an exclusive
oriented oxide coating and polishing technique which
offers 30-35% better resolution properties than competi-
tive Winchester-type packs. '

Our new finish allows the read/write heads tofly

uniformly and four times smoother than independent
competitive module heads . . . resulting in greatly reduced
possibilities of error generation. In addition, BASF has de-
veloped a special disk-surface lubricant, which eliminates
disk coating wear and consequent contamination and er-
rors. This lubricant also eliminates, for the first time, any

CIRCLE 12 ON READER CARD

possibility of a head sticking to the disk surface while the
module is stored. o
BASF Data Modules are available in three configura- -
tions: the 1335 Module, with 35 million-byte capacity; the
1370, with 70 million-byte capacity; and the 1375, with
fixed head and quicker access. Because our error testing is
twice as critical as drive manufacturer’s specifications, we
warranty our Data Module to be free from manufacturin
defects for as long as you use it. 5 o
For complete details on the BASF “Winchester” Data
Module, write: BASF Systemns, Crosby Drive, Bedford,
MA 01730, or call our nearest regional office:
in Los Angeles, (213)451-8781; in Dallas,
(214)233-6607; in Chicago, (312)343-6618;
in Clifton, NJ, (201) 546-9111; in Montreal,
(514)341-5411; and in Toronto, (416) 677-1280. . *
BASF The Original

Computer Tapes Disk Packs Flexydisks Word Processing Supplies



This advertisement is neither an offer to sell nor a solicitation of offers to buy any of these securities.
The offering is made only by the Prospectus.

August 13, 1976

1,062,500 Shares
Amdahl Corporation

Common Stock
(Par Value $.05)

Of the above shares, 1,000,000 shares are being sold by the Company and 62,500
shares are being sold by certain Selling Stockholders. Amdahl Corporation will not
receive any of the proceeds from the sale of shares by the Selling Stockholders.

Price $27.50 per share

Copies of the Prospectus may be obtained from any of the several underwriters,
including the undersigned, only in States in which such underwriters are qualified
to act as dealers in securities and in which the Prospectus may legally be distributed.

The First Boston Corporation

Baché Halsey Stuaft Inc. . Dillon, Read & Cd. Inc.  Drexel Burnham & Co. Goldman, Sachs & Co.

Incorporated

Hofnblower & Weeks-Hemphill, Noyes E.F. Hutton & Company in'c. Lazard Fréres & Co.

Incorporated

Lehnian Brothers  Loeb, Rhoades & Co.  Paine, Webber, Jackson & Curtis  Reynolds Securities Inc.

IncorbOl.'atEd Incorporated
Salomon Brothers ‘ Smith Barnejr, Harris Uphém & Co. Wertheim & Co., Inc.
. Incorporated .
Dean Witter & Co. ' Hambrecht & Quist Robertson, Colman, Siebel & Weisel
Incorporated
Shearson Hayden Stone Inc. - ‘ C. E. Unterberg, Towbin Co.
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How; to redU.ce the
pressure w1thout

Today, more than ever, the DP
department is under pressure
for more and more information
—to be delivered at a faster
and faster pace. Add budget
and manpower constraints and
the DP department can become
areal pressure cooker. :
'RAMIS takes the pressure off
RAMIS is a fast and comprehensive information
processing system. It combines a complete and
automatic DBMS with a nonprocedural English-
like lang,uag,e
What are the benefits of this combi-
~nation” Wlth a DBMS, productivity is improved
because files need be described only once. This
frees you to spend more time on the real
problem. And data need be stored only once,
regdrdless of the number and variety of ways it
is used. Thus data accuracy and integrity are
increased. And with the RAMIS DBMS, data is
secured even when shared among many users.
~ But even more important, RAMIS
is not just a DBMS. It can be nonprocedural It
lets you tell the computer what to do instead of
how to do it. And you do it in English. There is
no compiling as in Cobol or PL/1. In fact, with
RAMIS you don't even concern yourself with
1/0 operations or housekeeping chores. They re
all done automatically.
RAMIS users find that 75 percent of
their information processing needs can be

satisfied in 1/5th the time
8 required by traditional
~ languages. Therefore, you
don’t have to spend as much
time keeping up with
changes...new laws and
regulations, new products,
" new sales ob]ectlves
acquisitions and others. In addition, EDP
specialists and management staffs find they
communicate better because they are both
speaking the same language English.

Find out how RAMIS can reduce the
pressure without losing steam. Use the coupon
below or contact Mark Berkowitz, Vice Presi-
dent, U.S. Operations, at (609) 799-2600.

Mathematica Products Group
P.O. Box 2392, Princeton, N.J. 08540

Please send me information on RAMIS.

Name

Title

Company.

Address

City State — Zip

Phone

Mathematica: Prlnceton (609) 799-2600/New York (212) 697-9500/Chicago (312) 337-8161/Los Angeles (213) 986-8006/London (01) 629-2821/Basel (061) 22 4070
“See us at Booth 404 at INFO '76 Show.” '
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' b ‘ whereve there are. lorge volume chec or poyment processmg
~mainframe. Or because you decentralized your operon g appliconons Its MICR/OCR | compore reading loglc ond key entry
recruited rookles Iong on price but short on Tt ' ake if pomculorly
“’'not over, but now.is the time to trade promise for performonce of normally rejecred items. ..

Team up. with: ummins/Ke Systen The 4400 can’ olso serve
,,vured as a'key/ isk , ) :

he Cummins; 400:5ystem an be comprised of o scanner: cmd
Rleeystondns s desi ned for rémofe branch or
Jrc “front-end processmg
ory, the 3400 is'ideally

; : . yss‘dota atthe'p omr of origin ond generore your own reports
pport.c ) CR n site p ing to @ host 4400 'Systern or dlrect to a
keystqnons:,lt can have from 64 to 128k byte‘ of mernory and is Y e

,‘ovoiloble«with comprehens ,
r-write for a line- -up. of Cummms Key-

can Systems for cenﬁdlize’d or dlspersed 'data processing. Don't
hi day. ‘and. go ‘with.a: wmner—o Cummlns

800 Waukegan Rd., Glenyiew, IL 60 312/724-8000
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" Converting to a Mini

by David R. Black

Converting 300,000 lines of COBOL was easier than finding a vendor with
a straight story and adequate support for a commercial user.

Minicomputers have made COBOL very
economical for the small businessman.
Using coBoL on a 16-bit minicom-
puter, it is possible to store a hundred
million characters of information,.on
disc, maintain four terminals, and have
excellent processing speed for an ap-
proximate cost of between $50-
$60,000.

But, like all investments in the com-
puter field, there are pitfalls that must
be avoided if the coBoL operation is to
be implemented successfully. For one
thing, the credibility of many vendors
of hardware and software is presently
very low.

Minis became an absolute necessity
in our operation as rising telephone
rates increased our time-sharing costs,
forcing us to raise prices for services to
our customers. Through our subsidi-
ary, Aviation Administrative Services,
we provide turnkey administrative and
accounting services to various flight
service operators in the United States
and Canada. These dp services include
automatic invoicing, inventory main-
tenance, billing, ordering, etc., for
firms selling aircraft parts, fuel, or ser-
vice, for instance. ‘

Our original operation involved us-
ing a DEcCsystem-10 at On-Line Sys-
tems, Inc., a Pittsburgh time-sharing
firm, and multiple terminals at the
various airports. On-Line was excellent
at providing the support we needed in
the early stages of development and
implementation. However, as client
usage increased to 10-12 hours a day
connect time at each location, it be-
came more difficult to maintain an
economical operation in the time-shar-

ing environment. The telephone line

charges were exceeding the computer
costs substantially.

In November 1975, we recognized
that a new solution would have to be
found if we were to remain econom-
ically viable. At the same time our disc
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storage requirements had increased
substantially, creating additional eco-
nomic burdens which were becoming
out of line with the revenues that
would be generated. After examining
various alternatives, we decided that
minicomputers would be our solution

if they could be interfaced successfully

into the time-sharing environment.
We had two basic requirements.

" First, the 16-bit mini configuration had

to run less than $40,000 in volume.
(We expect to use hundreds of systems
to justify this price. A list price for a
system fitting our requirements would
be in the neighborhood of $60,000.)
Second, it had to support coBoL. Both
requirements sound comparably sim-
ple, but as time progressed, the cost
turned out to be the simple require-
ment, and the cOBOL requirement
much more difficult.

The purchase of the equipment was
quickly solved by soliciting bids from
several vendors. Configuration require-
ments were 80 megabytes of disc, 64K
of main storage, four to eight termi-
nals, and auto-dialing. The operating
system had to provide coBoL support,
Record Lockout, and multiprogram-
ming capabilities. This type of config-
uration was nonexistent in 1974 or
even early 1975; but by the fall of
1975, a number of vendors had en-

- tered the field with the price perfor-

mance we were looking for.

With the equipment problem re-
solved, it became a question of cosoL
capabilities. The aviation system has
more than 300 coBoL programs. There

is a great deal of standardization
_ throughout the programs, and over

40% of each individual . program
comes out of a coBoL cory library.
The actual numbers of lines of code in
the system is slightly in excess of
300,000.

It was apparent to us that a manual
conversion would be impossible. We

had to find a coBoL which would han-
dle all the functions we had imple-
mented, and have no new data or for-
mat requirements that would substan-
tially alter our programming. (We
work in almost a subset of ANsI 74
coBoL and do not use any of the
powerful table-handling or other com-
plex features. This made the evaluation
of the coBoLs and conversion of our
programs much easier. )

Immediate delivery is 45 days

By the end of January, we had nar-
rowed our search to two suppliers. An
order was placed for immediate deliv-
ery of one system from one of them to
be used for conversion and testing,
with the remaining systems on sched-
uled releases starting in 90 days. The
first development system was to be
rented.

The “immediate delivery” date of
the system was to be within 10 days
but actually took over 45 days. Fur-
ther, the 1/0 devices were not to our
specification and needs. However, after
some initial problems, the hardware
was made operational.

Conversion of the existing DEC 10
programs was started in January at the
time the selection was narrowed to two
vendors. A program was written which
would make the changes necessary to
the SELECT, DELETE, NOTE, COMPUTA-
TIONAL, ACCEPT, and other statements.
The program converted all changes
with the exception of the use of a
symbolic key on random read state-

‘ments, which were flagged for manual

corrections. The COBOL statements
were also converted to card image for-
mats with sequence numbers and iden-
tification.

With the hardware operational and
programs converted to punched cards,
the implementation was started. The
first programs converted consisted of
several small utilities. These ran suc-
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DOCUMATION'’S PRINTER/READER/PUNCH:
YOUR IBM 360/370 WILL THINK IT’S IBM.
THE PRICE PERFORMANCE RATIO WILL TELL

YOU IT’S DOCUMATION.

Documation just introduced a new Printer/Reader/Punch  PC 6000 pass throu ha subsystem microprocessor

Subsystem you should introduce to your IBM System 360.

DOC 2250 OR DOC 1800

When you replace your IBM 2540 Reader Punch and
IBM 1403 Printer or 3211 with Documation’s new Printer/
Reader/Punch Subsystem, your main
frame won't notice the difference.

But, there are some very significant
differences you will notice.

You can take your choice of two
printer models — our DOC 2250 (printing
2250 Ipm with a 48 character set) or our
DOC 1800 (printing 1800 Ipm). With some
extra advantages thrown in.

Operating in the 3211 mode, the
DOC 2250 prints 10% faster than the 3211.
The DOC 2250 costs less than half as
much as the 3211. The DOC 2250's
integrated microprocessor controller eliminates the need
for a separate controller. And because the DOC 2250 has
built-in, comprehensive microdiagnostics, maintenance
can be done off-line without tying up the host system.

The DOC 2250 also offers: buffered vertical format
control; fully-buffered print line; operator-changeable
character arrays; Universal Character Set Buffer (ucsB),
up to 6-part forms; paper slew up to 100 inches per second;
power cover; power stacker.

The DOC 1800 offers all the features of the DOC 2250,
but at a reduced printing speed. And a reduced price.

. The 1403 compatibility feature allows both models to
operate in the 1403 mode. Your CPU will think it's working
with a 1403. You'll know you're getting a 2250 or 1800 Ipm
printer for just about the cost of an 1100 lom printer.

The read/punch side of the Subsystem (the DOC PC
6000 Reader and the DOC,PC 50 Punch) recognizes the
same command set as the IBM 2540. All data and control
signals transferred between the host and the PC 50 and

80 . CIRCLE 66 ON READER CARD

controller built into tge PC 6000. Utilizing Documation's own
patented Tiffle-air pick and stack system, the PC 6000 reads
1000 cards per minute and stacks them in one of two
stackers. Options include 51 Column Card Read and
Optlcal Mark Read.

The PC 50 Punch Model 3 nominally punches 50
cards per minute; Model 4 punches 100 cpm. The PC 50's
microprocessor controller enables it to detect and correct

. punch errors automatically without operator or host system

intervention. With the Pre-Read feature Model 3 reads 300
cards per minute, Model 4 reads 400 cards per minute.
Other PC 50 options include a 51 Column Card read/punch
feature, an interpret feature, a second input hopper to enable
offline reproductlon of card decks; a Read Column Eliminate
feature and Optical Mark Read. Off-line, the PC 50 will
gang-punch, reproduce and interpret, el|m|nat|ng the need
for extra pieces of equipment.

The ruggedness and reliability of Documation
equipment in the field is legendary. Documation equipment
has proven itself so reliable in fact, that card-handling
equipment users ranked Documation their #1 preference in
1975 media surveys. All Documation products are
designed in-house. Then all parts and machines are
fabricated in our own sophisticated precision manufacturing

DOC PC 6000

DOC PC 50

| facility, giving Documation a unique cdntrol over product

quality and reliability. Documation’s service is as reliable as
Documation's equment Documation's maintenance
contract provides service 24 hours a day, 7 days a week.
You have an IBM 360 or 370. We have the Printer/
Reader/Punch that offers the most cost-efficient subsystem
available. For more details, call or write Mr. John Sterling,
Box 1240, Melbourne, Florida 32901. Phone (305)724-1111.
For sales and service in metro areas, call:
New York (203) 869-4123; Chicago (312) 884-7308;
Los Angeles (714) 752-8782; San Francisco (415)
574-4060; Orlando (305) 628-1788; Washington, D.C.
(703) 356-2050.

DOCUNMATION]

INCORPORATED
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foryour
money now

—offersa
new function.
- Mark Read.

Even without Mark Read, the
SPERRY UNIVAC® 1710 provides just
about every function you could ask of a
——— data entry station.

It speeds verification. Facilitates interpreting. Upgrades card pro-
duction. Helps reduce overall entry costs.

And now with Mark Read it can optically read and convert 40- or
80-column data on 80-column cards at the rate of 40-60 cards a minute.
Ata rental cost of $110 a month. |

Inventory control. Order entry. Purchasing. Work and time reports.
Test scoring. Dozens of applications can now be handled by the same hard-
ware you use for all your other entry functions. In the same space. Without
interfacing to any other devices. Or tying up your mainframe.

Most of our users welcome this kind of front-end flexibility. For the
advantages can be substantial: Savings in on-line mainframe usage. Savings
In equipment investment and price/performance ratios. Savings through
single-responsibility maintenance. . : |

To see for yourself how alert we are to your data entry needs and

The most versatile punch

~ how firmly committed we are to fulfilling them, write: Bill Currie, SPERRY

UNIVAC, P.O. Box 500, Blue Bell, PA19422.

/==UNIVAC

SPERRY UNIVAC IS A DIVISION OF SPERRY RAND CORPORATION
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CONVERTING

cessfully. We were feeling very com-
fortable at that point, but the difficul-
ties were still ahead of us.

On the third day of processing the
coBOL compiler destroyed the monitor.
By that time we had received some
additional equipment from the supplier
that was to have been delivered with
the original cpu. We attempted to gen-

erate a new system monitor for the

new configuration from the material

supplied us at the time of initial instal-
lation. It was impossible to create one
based on the manuals supplied us and
the initial punched cards supplied by
the manufacturer.

Our request for some technical sup-
port from the manufacturer was not
honored. After four weeks of trying to
beg, cajole, and plead with the manu-
facturer, we were still without support

.in recreating a monitor. With support

Checking Out the COBOLs

The accompanying chart is an analy-
sis, based on our experience, of the
COBOLs supplied by several minicom-
puter manufacturers. The parameters
we used in the comparison are ex-
plained as follows:

Manufacturer, model number, and
operating system are self-explanatory.

Source of COBOL. Quite often the
equipment manufacturer did not
write the compiler that is imple-

mented on its machine. In several

cases the compiler was written by a
third party, but maintenance and
support is supplied by the vendor. We
question, based on our experience,
the support that a third party supplier
will give a customer without pres-
sures from the vendor.

Multi-Terminal. We required that
a minimum of 4 and a maximum of 8
terminals be simultaneously opera-
tional under some form of multipro-
gramming. That is, each location
could be executing interactive pro-
grams at the same time. We recognize
there would be some degredation of
processing speed but the low. volume
and the relative slowness of human
interaction at each terminal would
not. make it noticeable to the user.
We have found no problems with any
of the suppliers in processing speed
for our requirements.

Note that an evaluation, on the
part of the user, of the method of
assigning devices is necessary to get a
true picture of the multi- termmal
capabilities.

Time slicing. There are three meth-
ods of handling a multi-terminal sit-
uation., The operating system can
cause the program to execute on a
time-slice basis, on an 1/0 interrupt
basis, or a combination. We have
found that the time-slicing capabili-
ties provide better user support and a
smaller operating system.

Record Lockout. In a multiple ter-
minal interactive environment, sev-
eral people could wish to update a file

simultaneously. Only with record .

“ lockout is this possible. With a file
lockout, only one person can execute
aprogram at a time.
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Overlay. The ability to overlay seg-
ments of COBOL programs reduces the

. amount of core necessary. (Unfor-
. tunately, we could not use the overlay
" facility due to the type of work we

- were performing, but others have de-
signed their programs so that overlay
capabilities would be useful.)

Paging. Program size becomes
more critical on a minicomputer. A
16-bit machine has program size lim-

its due to address limitations. In most -

cases, a manufacturer will supply
some method for processing larger
programs. This may be a mapping
function, a paging function, or some
form of virtual storage.

ISAM Support. The Index Sequen-
tial Access Method is necessary for
our operations. All 16 data bases in
our system are interrelated using
1sAM. There are ranges of capabilities
supplied by the various manufac-
turers in this area. All manufacturers
familiar to us provide random access
and sequential access to the various
files. Surprisingly enough, the file

problems and no monitor, we elected
to cancel our order with that manufac-
turer. After the cancellation notice was
delivered, we were provided with all
the support we wanted for the mo-
ment. But we had no intentions of
continuing with that vendor.

We again returned to the market-
place in search of a system which
would meet our initial requirements.

By this time several additional vendors

had entered the field with coBoL. We
chose a new supplier, who again prom-

handling capabllmes have not been a
problem.

FORTRAN/BASIC. For some of
our applications we need to mix
FORTRAN with coBoL. We feel an op-
erating system should have the ability
to process both FORTRAN and BASIC
for other applications within an in-
stallation.

Label Size. We were surprised to

.- discover that one supplier only used a

12 character label instead of the nor-
mal 30 character COBOL ANSI stan-
dard. This created problems at eval-
uation time in the use and testing of

its system.

Compute. One of the most surpris-
ing discoveries in our evaluation was
that most suppliers did not implement
the COMPUTE statement. Implement-
ing COMPUTE is not that difficult. At
the same time, the statement eases the
programmer’s load substantially. In
our conversion we wrote a program
using the Bauer-Samelson algorithm
for converting COMPUTE to a simple
multiply/ divide, add/subtract capa-
bility.

Sort. Most suppliers have not im-

DATA DIGITAL GENERAL TEXAS

Manutacturer GENERAL EQUIPMENT AUTOMATION :INTERDATA INSTRUMENTS

ode! Number NOVA 3/12 PDP-11/34 440 7/16 990/10 '
Operating System BLIS RSTS/E MTS 0S/186 DX10
§ourco of COBOL 3rd-party? DEC GA . 3rd-party? T
illultl-Termlnal yes yes yes yes yes
Time-Slicing no yes yes yes yes
Record Lockout yes yes yes due later yes
Overlay yes no yes . yes yes
Paglng : yes yes no no yes
IsAM Support no yes yes yes yes
FORTRAN/ BASIC no yes yes yes yes
Label Size . 12 30 30 30 30
COMPUTE no  yes yes no no
BORT Verb no no yes no no
88 LEVEL no yes yes due 10/76 no
ACCEPT EDIT yes no no no - yes
INSPECT/EXAMINE no yes yes yes ves
COPY . yes yes yes yes yes
interpreter no - yes yes no yes
Compile Rate (lines/min) 40 200 200 100-150 250
Words Req’d./Source line 30 8 8 13" 9
Approx. Hardware $ $42,000 . $48,000 $37,000 $26,000 $30,000
Approx. Software $ $ 2,9502 .- $12,000 $ 6,000 $ 7,500%.4 $ 7,000*

1nformation Processing Inc., Orlando
2with attached sort module

Diversified Data Systems Inc., Tucson
4One-time charge for first copy of compiler.

This table is not meant to be all-inclusive. The number of minicomputer manufac-
turers offering COBOL is changmg rapidly. Not included here, for instance, are:
(1) Hewlett-Packard, left out since its system price was out of bounds for this appli-
cation; (2) Modular Computer Systems Inc., which tentatively plans to announce
COBOL next year; and (3) Prime Computer Inc., which introduced its COBOL in
July, too late to be tested. The data shown, which does not always coincide with

claims, is accurate to August 1, 1976.

DATAMATION



ised the equipment in a matter of days
and who again took an additional 45
days to get all the configuration deliv-
ered.

In spite of our start-up problems, the
application system is now fully opera-
tional. There have been no major
hardware problems and only a couple
of minor software problems. The sup-
plier of the software has provided
quick response for the correction of
the errors.

If we had it to do over again, our

only change in plans would be to delay
until fall 1976 our search for cosoL
software. We definitely feel that the
capabilities of coBoL for the mini have
now been more soundly developed and
implemented on a large number of
other machines.

Our salesman said that?
To our dismay we have discovered

that there is presently a tremendous
lack of credibility in both software and
hardware delivery expected from the

plemented the sorT verb. They feel
that the space or linkage to a SORT
verb is not practical. Instead, there
are usually standalone sorts with each
of the software packages available. It
is possible to modify the programs to
work with standalone sorts, but an
evaluation should be made of the -
feasibility of doing that within an
installation.

88 Level. The use of the 88 Level
value clause simplifies program cod-
ing and documentation substantially.
We use it in a minor but critical way
to assign multiple values to the same
term for compares in IF statements.
This is .an extremely useful feature
that we implemented in our cory,
library. Extensive use of 88 Levels
for assigning values could become a
major problem to a user if the func-
tion is not implemented.

Accept Edit. A feature on the
DECSystem-10 which we used in the
time-sharing environment was the
ability to use the ACCEPT within the
COBOL program to format and edit
the data going to the receiving field.
This would depict data entered by a
user in numeric format, zero fill and
decimal align it automatically. It
would also confirm that all of the
items were input as numerics. In our
original analysis we found that only
one vendor implemented this feature.
We then developed a subroutine
which was called at the time each
ACCEPT word was used. During con-
version, the modification of all Ac-
CEPTS to call the subroutine was
completely automatic.

Inspect/ Examine. The INSPECT or
" EXAMINE verb is useful for data han-
dling in any coBOL. A subroutine can
be written by the user to accomplish
this effectively if it is not made avail-
able by the vendor.

Copy. The availability of the copy
clause reduces coding requirements,
reduces coding errors,. and helps in
developing installation standards. Its
presence is necessary to effective
COBOL programming.

Interpreter. There are two methods
of implementing coBoL. The author
can write either an interpreter, which

is slower but requires less core for
processing, or a compiler, which is
faster at processing time but does re-.
quire more core. We have found that
several suppliers who have claimed to
have written compilers have pro-
duced little more than interpreters.
The amount of code generated per
COBOL source statement is a good
clue to whether it is a compiler or an
interpreter. (The number should be
higher for compilers.)

Compile Rate. We discovered a
wide range of compilation speeds in
our system evaluation. These ranged
from 40 lines a minute to some as
high as 200 lines a minute. This is a
function of the writing of the com-
piler which very much affects pro-
gram development costs.

Words Required/Source Line.
Program size is important in deter-
mining how much core to acquire,
and we have found a relationship be-
tween lines of code and number of
words generated which seems to help
in estimating program size. Certainly
there will be exceptions when the
program uses a large matrix or a
highly-blocked file, but these should
be easy-enough to calculate separate-
ly. Note that a good compiler or in-
terpreter will require less space—gen-
erate fewer words—than a poor one.

Approximate Hardware 3. The
configuration included 80MB of disc,
64K of main storage, four terminals,
and auto-dialing. List prices for com-
parable systems spread from $26,000
to $48,000—higher priced systems

- were eliminated from the selection.

Prices quoted here include periph-
erals from the mainframe vendor, but
users can often cut peripheral prices
—especially for disc drives—by deal-
ing directly with distributors or inde-
pendent vendors.

Approximate Software $. The soft-
ware price varies substantially be-
tween manufacturers and this price is
substantially discountable. In most
cases, the actual discount given on a
total system will be taken out of soft-
ware rather than out of hardware.
There is ample room in most cases to
negotiate the software dollars. &
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minicomputer vendors. For example,
we have found vendor claims covering
software capabilities to be inaccurate;
some capabilities being claimed as op-
erational by salesmen were not even
planned. We have received delivery
date quotes for equipment that were
never met and which, on inspection,
were impossible for the vendor to have
lived by. .

Our experience in switching to mini-
computers interfaced to the time-shar-
ing operation has been educational,
even though it cost us more than we
had originally budgeted and made us
question the credibility of suppliers.

_If you decide to go to a mini for
COBOL or any other applications, we
highly recommend extensive discus-
sions with other users. We found that
while most current users are happy
with their minis, they can cite a large
number of problems they had in work-
ing with the supplier in the early
stages. To avoid many of these prob-
lems, we strongly urge that users de-
mand benchmark runs using their own
programs. ‘

We feel that many manufacturers of
minicomputers have been slow to rec-
ognize that they are no longer selling
equipment only to engineering firms
which require no support, but in the
commercial area where a higher level

"of system and software support is de-

manded. These manufacturers do not
seem willing to organize their software
expenditures to accomplish this. They
are spending large sums of money on
software but few dollars on software
support in the field. A smaller line of
software products and increased cus-
tomer support would make the envi-
ronment much easier to work in, and,
in the long run, more profitable to the
vendor. &

Mr. Black began his career in the
data processing industry as an IBM
650 programmer at U.S. Steel in
1954. He has been a Systems Engi-
neer at IBM, and a manager of soft-
ware at Joy Manufacturing, in
Pittsburgh. From 1964 to 1969 he
served on the Codasyl Planning
Committee. Presently he is presi-
dent of David R. Black & Asso-
ciates, which lists Aviation Admin-
istrative Services as one of its
subsidiaries.
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Computer Security Seminar
Now. 30 through Dec. 2, 1976

Présented by Suntech, Inc., computer arm of Sun Oil Company.

Attend these presentations and
workshops, based on Suntech’s
practical experience, that evaluate
security risks and implement cost-
effective defenses.

‘Who should attend and why

Everyone involved in computer operations should
attend this highly informative workshop. Data processing
managers, auditors, systems analysts, operations super-
visory personnel should be keenly aware of the scope and
magnitude of the problems and tY)reats confronting
today’s highly complex and vulnerable computer systems.
Additionally, administrators, consultants, and repre-
sentatives of government agencies will find the course
most valuable. '

With electronic data processing becoming, more and
more, the heartbeat of commerce, security—in its many
facets—plays an increasingly vital role. For any enter-
prise whose assets reside in its computers —one act o
sabotage, one incident of carelessness, or one unantici-
pated act of nature can paralyze operations for days,
weeks, even months. With a Yoss actor that could run
into millions of dollars. ‘

No “blue sky” theory here. The Suntech EDP
Security Seminar is based on tried, proven methodology
in effect at Sun’s new data processing center in Texas.
Sun, the nation’s 37th-largest induistrial, is a prime user
of computer technology. Suntech, Inc., is a wholly owned
subsidiary responsible for the planning, design, and
operation of all Sun electronic data processing facilities.

Your seminar faculty will consist of four of today’s
leading experts in the field of EDP Audit and Security.
Each is a practicing professional with a wealth of field
experience in his area of discussion. When you leave the
Suntech EDP Security Seminar, you'll take with you
practical inputs with direct application to your own areas
of concern. And you'll be bettet equipped to combat
more effectively the invisible, as well as visible threats
to EDP continuity.

What the seminar will cover
The Suntech EDP Seturity Seminar is an accelerated
three-day workshop combining case studies, technical
presentations and panel discussions to give you concise,

up-to-the-minute practical knowledge of computer -
reat Evaluation, Detection, Countermeasures and
Contingency Planning. You'll be provided with a
workbook and materials with which to record your
information. Sessions will commence daily at 9 a.m. and
end at 4:30 p.m. Topics to be covered in gepth include:

"~ How to get started—You'll be briefed on necessary
organizational changes, such as: should security be a line
unction or a staff function . . . and to'whom should the

project leader report? You'll get inputs on ‘approaching
security on a project basis, and its implementation as a
line function. And you'll get pointers on how to get
everyone involved in security. ’
hysical Security—Hardware protection goes beyond
alarms and locks. Wgat EDP Security can anf cannot
accomplish, how it can minimize common threats suc
as fire, water, storm, sabotage, and utility failure. How
security provisions differ for new and existing facilities.
Building integrity, and the physical aspects of planning a
new facility, e.g., type of construction and location;
provisions for access controls including zoning an
monitoring; laying out the utilities functions tor UPS.
Fire protection, from alarms and detection to extinguish-
ment; preventive housekeeping and training. :
Terminal and Network Security—An overview of
areas of vulnerability, with recommendations for recovery
capability. Making the initial contact for site survey, an
pitfalls to avoid. On-site inspection and satisfying user’s
performance requirements. Asking the right questions to
gain pertinent answers. Providing on-thé-spot recom-
mendations, and writing the post-evaluation report for
feedback to local management. The final analysis and
subjective evaluation. -

*Risk Evaluation—How to identify, quantify and rank
potential loss risks due to intentional or accidental abuse
of computer applications or stored data. Getting manage-
ment to understand the extent of controls and the
significance of intangible system safeguards. How to
establish the proper objectives and approach to a
comprehensive risk-evaluation study, with identification
and selection of appropriate computer applications. How
to determine criteria for a detailed examination, then
collect and analyze the data. .

Controls—More appropriately “internal security,”
controls are any measures which will help protect
personnel, data, and equipment. You'll learn control
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“

classification, i.e., “input” controls, “processing” controls
in which the computer performs self-auditing disciplines,
and “output” controls. 'Fhere are controls that govern
separation of personnel function and duties, and restrict
certain personnel from doing certain tasks, or occupying
certain areas. There are administrative controls an
authorization controls. . . all designed to act as fail-safe
functions for every aspect of the computer system
operation.

- EDP Auditing—The changing role of the EDP
Auditor from fraud detector “after the fact” to active
participant throughout the system’s life cycle. In his new
role as management Devil's Advocate, his responsibility
includes providing an objective appraisal of overall
systems operations and identifying weaknesses which
may lead to substandard performance. Attention will
also focus on the EDP Auditor’s participation in
security and recovery, as well as systems testing,
conversion, and implementation, all aimed at overall
integrity and reliability of electronic data processing.

Software Security—All about internal programs and
procedures designed to protect the integrity o(%)oth your
computers and computer programs. Are data personnel
prohibited from originating accounting transactions,
adjustments, corrections? Do you have a formal change

rocedure that requires dual signature authorizations to
Eelp control system applications and software? You'll
be alerted to operating systems vulnerabilities that can
abort data integrity, and learn about the use of software

algorithms and ‘encryption packages for data base security.

Contingency Plannirig—Suppose your computer
center contains t%ousands of mag tapes and hundreds of
disk packs. In reaction to a published news story re-
vealing that security is inadequate at many U.S. Govern-
ment computer centers, management asks, “Do we have
a suitable plan for protection and backup of vital
computer gles in case fire shuts down our computer
center?” You'll find out how to develop a comprehensive
contingency plan, evaluate all criteria, and make
recommendations for appropriate action to take before,
during, and after any kind of emergency. =

Privacy—You'll ﬁe briefed on the important aspects
of privacy as related to electronic data processing, e.g.,
from the standpoint of government legislation (Koch:
Goldwater bill}j. . state laws . . . and the effect of such
measures on EDP management. We'll assess the HEW
study on the subject, mandatory enforcement security
policies, and the related costs. Knd we'll reveal the Sun
position on these sensitive issues.

Where the seminar will take place
Suntech realizes that all work and no play makes for

a dull three days, no matter how informative the sessions.

That's why we chose Cherry Hill Hyatt House, Cherry
Hill, New Jersey, as the scene for our seminar. Just 20

minutes from Philadelphia International Airport, it has
all the “resort hotel” features you could wish for a lively
seminar. The famous Latin Casino Theatre/Restaurant
gwhere you'll see the shows “on the house” as part of the
eminar Packa‘ge%)is just down the street. Add golf (there
aré’'18 holes nearby), tennis, swimming in the indoor
{)ool, and some of the finest gourmet restaurants around.
ft all a[dds up to a three-day “brainstorm” you'll not soon
orget: How much it will cost .
Total price of the Suntech Seminar is $525, which
includes three breakfasts, three lunches, and two
dinners . . . and entertainment at The Latin Casino. Of
course you'll provide your own room, transportation, and
beverages. Limousine service direct from the airpott to
Hyatt l%ouse is available. There you'll be met by
Suntech attendants to help you check in and get
oriented. During seminar sessions, we'll also have an
Emergency Message Service (phone 609-662-3131) in
effect so you won't miss an important phone call.
- Attendance will be limited. Multiple reservations
will receive a 10% discount for each attendee beyond
the first one. DEADLINE FOR RESERVATIONS IS
OCTOBER 25. )
So plan, now, to attend. Fill out and mail the
Registration Form right away and be ensured of one of
the most informative and provocative seminars you've
ever attended.
See you at Cherry Hill!

Seminar faculty

Joseph (Joe) R. Aicher

. Suntech, Inc.’

{)oee (BS, University of Missouri—BS & MS, Drexel University) has
en manager of Suntech’s Data Systems Security Program for the

past three years. His duties include responsibility for EDP security

and right-to-privacy projects. Prior to !ﬂ(;t, Joe was manager of

Suntech’s Data Processing Department.

Ludwig (Lou) Stern
Sunteci, Inc.

Lou (BS & MS, Columbia University and Drexel University) was
largely responsible for introducing computers to Sun's Engineering
back in 1959. He has prepared the specifications for design and
construction of Sun Company's new multimillion dollar computer
center, and had previously guided the security efforts for the
company's numerous computer sites. :

Roderick (Rod) M. Fancher, Jr.

Sun Company . .

Employed by Sun for the past ten years, Rod (BS & MBA,

¢ University of Alabama) is currently manager of EDP Auditing for
Sun Company. In addition, Rod is engaged in developing risk

. evaluations and control guidelines. Earlier he had been a Lea
Systems Analyst on several systems development projects.

Alan (Al) Douglas
Suntech, Inc.,
For the last two years with Suntech, Inc., Al (BS & MBA, Rutgers
University) has led physical, and software systems security projects.
He also serves as Suntech's representative to an internal Right-to-*
Privacy Task Force. Previously employed with Exxon Corporation,
Al brings with him over fifteen years experience in the data
processing field. -

. M NAME & TITLE ﬁprintdearly
egIStl’athIl for use on name plate)

Suntech EDP Security Seminar
Noveémber 30, December 1 & 2
Payment enclosed ($525). ‘ 1.
Make check payable
to Suntech, Inc.
1§1lol ,O;f" company. 2.
MAIL TO:
Suntech, Inc. 3.
EDP Security Seminar )
200 Mootk R

atsonford Rd.
Radnor, Pa. 19087 Company
For hotel reservations, phone Hyatt '
House toll free, 800-228-9000.
Mention Suntech Seminar for special Address
rates.
Or write: Cherry Hill Hyatt House . .
7F Y 1349 West Marlton Pike City State Zip

Cherry Hill, N.J. 08034
Phone: 609-662-3131
CIRCLE 9 ON READER CARD 85
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*Details on request—Call CDC collect (612) 853-7600 ,
for Suntech, Inc. System Summary. Or write Control Data @ 5 CONTROL DATA
- &2/ CORPORATION

Corporation, Box 1980, Twin Cities Airport, St. Paul, MN 55111
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VERSATEC
2805 Bowers Avenue
Santa.Clara, California 95051

telephone

city, state and zip

Computer model and operating system

== VERSATEC

A XEROX COMPANY
© CIRCLE 67 ON READER CARD -







How we tailored a system

to fit Levi Strauss.

Levi Strauss and Co., a major apparel optfons, operations procedures and functional
manufacturer, decided to upgrade their characteristics were worked out to match
telecommunications system. To do this, a the computer’s requirements.”
broad range of system elements had to be . = .
coertad ~ Termicare is a big factor.

Levi Strauss maintains 64 manufacturing “One of the nicest features of our new
plants, located in small cities across the system is Western Union Data Services
country. Each location is tied to their San Termicare® service. If we have to report a
Francisco headquarters through a message- problem, we call the Termicare Center.
switching computer. Their previous system, Their computer has a complete history of

which was based on teletypewriters equipped  each terminal on file and the equipment to
| with solid state buffers, couldn’t handle their  test each terminal remotely.”

communications needs. . For more information on Western

Levi Strauss selected Western Union Union Data Services terminals and support
Data Services to supply the faster EDT 300 capabilities, call 800-631-7050 toll-free. (In
teleprinters with magnetic tape cassette New Jersey, 201-529-1170.) LALE LB
buffers. Or send the coupon below: western union

The task ahead.

The first task was to reprogram the
Levi Strauss message-switching computer.

A technical support team from Western
Union Data Services met with Levi Strauss

-
: Z.V. Zakarian, President -
|
|
|
I

system designers at the computer I Name
I
I
|
I
I
|
|

Western Union Data Services
70 McKee Drive, Mahwah, New Jersey 07430.

O Please send me more information.
O Have representative contact me.

manufacturer’s plant. “Reprogramming was Company )

done on the spot, and surprisingly fast”

according to Doug Fields (at left), Manager Address

of Telecommunications for Levi Strauss. City &state Zip
“Western Union Data Services personnel Telephone

provided solid guidance. Terminal equipment __—___~— """ "7

Western Union Data Services
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We began building modems 25 years ago. And
never quit.

Now, we have just about any kind of modem you
might need. '

We have FDM modems — all speeds.

FSK modems — 1200 to 1800 bps.

And PSK modems of advanced custom MOS/
LSI design — 1200 to 2400 bps.

All are available as desk sets, high-density card
cages and OEM cards.

All are Bell System-compatible.

And, all have the performance, quality and
reliability which have made Collins a leader in
communications.

So if you want modems, deal directly with
people who pioneered them 25 years ago. And

~ then kept working to make them better.

Call or write today: Marketing Manager,
Transmission Test Products, MS 406-240, Collins
Commercial Telecommunications Division,
Rockwell International, Dallas, Texas 75207.
Phone 214-690-6630. '

\

Rockwell International

..where science gets down to business

If you want modems,call
one of the modem pioneers:

Collins.

CIRCLE 15 ON READER CARD
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Survey of

Small Business Computers

by Steve A Boblck Edmund J. Armon, and Arthur W. Yerkes

Computer systems from vendors make up a menu large enough to satlsfy
almost any shopper—and the list grows daily.

From their humble beginnings as the
electroni¢ accounting machines of the
1960s, small business computers have
grown into a § billion market. Users,
who at one time had only a few ven-
dors to investigate, are now faced with
a seemingly never-ending list. If the
current trends of steadily increasing
hardware performance and decreasing
price continue, that list could grow
even longer. _

The installed population of these
systems should also continue to in-
crease dra.matlcally

In price and performance, small
business computers span a wide range
between conventional accounting ma-
chines at one extreme and medium
scale computer systems at the other.
Though" the current systems differ
widely in their architecture, data for-
mats, peripheral equipment, and soft-
ware, they are generally characterized
by purchase prices between $5,000 and
$100,000 and by a strong orientation,
in both their equipment and software,
toward conventional busmess data
processing applications. -

In its basic configuration, today’s
small business computer system typi-
cally consists of a keyboard/crt ‘for
data entry (cards, floppy discs, or cas-
settes may also be used), a processor
with about 8K bytes of memory, a disc

for file storage, and a serial printer

with a speed of about 30 cps. From
there, the only way to go is upward:
more memory, additional peripheral
devices, faster printers, etc.—as far as
your wallet will allow.

The small business computer market
is served by four distinct types of ven:
dors. The first is the “Fortune 500”
companies such as Burroughs, Honey-
well, 1BM, Litton, and NCR, all of
which have vast product lines and re-
sources. For these firms, the small
business computer is just one of a

October, 1976

broad line of products (although in the
cases of Ncr and Burroughs, business
minicomputers now account for a siz-
able portion of total corporate reve-
nues).

A second group consists of mini-
computer manufacturers such as Digi-
tal Equipment Corp., Data General,
Computer Automation, Harris, Hew-
lett-Packard, Interdata, Microdata, and
others. This group has watched the
small business computer marketplace
mushroom in size, and now wants a
piece of the action. Their answer to this
segment of the marketplace is a pack-
aged configuration consisting of a mini-
computer and associated peripherals
from their current product line, usually

-accompanied by -some applications

software. Most minicomputer: vendors
also offer assemblers and compilers for
the user who wants to do his own pro-
gramming -or to solve business prob-
lems that cannot be handled by pack-
aged‘software.

System houses or turnkey vendors,
such as Basic/Four, Mini-Computer
Systems, Qantel, . sTc Systems, and
many others, comprise the third group
of suppliers of small business com-
puters. This group is very similar to the
second group except that the turnkey

This article and the accompanying
comparison tables are condensed
from material published in Datapro
Reports on Minicomputers, a loose-
leaf information service that includes
detailed technical reports on most of
the computers listed here. ,

The 53-page section of that report
on which this article is based can be
obtained separately from: Datapro
Research Corp, 1805 - Underwood
Blvd., Delran, NJ 08075. The’ price
for that section is $12; postage and
handlmg are free. if a check accom-
pames the order - : %

vendors generally buy minicomputers
and/or peripherals from the manu-
facturers, then package the configu-
rations and ' supply their own soft-
ware.

Semlconductor and microcomputer
companies are beginning to appear on
the scene as the fourth group of sup-
pliers. Compames such as "Applied
Data - Communications, Applied Sys-
tems Corp., System’ Integration As-
sociates, Wintex Computer Corp., and

- others are now offering small business

systems that sell. for $5,000 or less.
Thls group is in its mfancy now, but
seems destined to be a major force in
the marketplace in the near future.

Most of the current members of the
last two groups sell small business com-
puters and services exclusively, and in
many cases are themselves small busi-
nesses. However, what they lack in size
and resources is often more than com-
pensated for by their quick reaction
to problems, general expertise, and
eagerness to satisfy.

The leaders

From the first group of vendors
come the leadmg U.S. suppliers of
small business computers, which have
long been Burroughs and NcR. It is no
coincidence that Burroughs and NCR
are also the leading suppliers of con-
ventional adding and accounting ma-
chines and of the paper supplies for
such machines. Both companies have
huge marketing and service organiza-
tions and have done an éffective job of
trading their customers ‘up to progres-
sively ‘more powerful equipment as
their data processing requirements ex-
panded in volume and complexity.’

Burroughs, the clear-cut leader in
recent years, offers .the industry’s
broadest line of business minicomput-
ers, including the recently announced
B -80. NCR, whose development efforts
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COMPUTERS -

lagged behind those of its arch-rival for
several years, has largely closed the gap
with the attractive NCR 299, 399, and
499 electronic accounting systems and
the Century 8200, a more typxcal small
business computer.

IBM has only recently begun to
achiéve success in the business com-
puter market proportlonate to that it
achieved in both larger computer sys-
tems and punched card tabulating
equipment—but the odds are that it
will soon be by far the largest producer
of-this class of equipment as well.

" The dramatic increase in IBM’s pene-
tration of this segment of the market-
place hinges largely upon the advent of
two highly significant business mini-
computers: the System/3 and System/
32. The System/3, introduced in 1969,
is a strong entry at the upper end of the
small business computer market seg-
ment. It is now offered in six distinct
versions—the multi-user Model 4, the
keyboard-oriented Model 6, the disk-
ette-based Model 8, the batch-oriented
Model 10, the Model 12 (a MOSFET
version of the Model 10), and the
more powerful Model 15—at system
purchase prices ranging from about
$40,000 to more than $300,000. 1BM
has already completed more than
30,000 installations of the System/3,
making it one of the fastest-selhng
computers in history.

The 1BM System/32, unveiled in
January 1975, is the smallest and low-
est priced general business computer
ever announced by the industry giant.
All components of the System/32——
processor, main storage, keyboard, dis-
play, printer, disc, and diskette drive—
are housed in a single compact, desk-
sized cabinet. What’s more, IBM is bill-
ing the System/32 as a “programmer-
less” machine whose software, for

most users, will consist entirely of pre-
programmed Industry Application -

Packages supplied by 18BM. With equip-
ment purchase prices beginning at
$33,560 and monthly rentals (on a 3-
year lease) beginning at $680, the Sys-
tem/32 has already convinced thou-
sands of small businesses that it’s time
to take their first step into computer
usage. The avallabllxty of the System/
32, backed by 1mM’s powerful mar-
keting forces, has substantially en-
larged the total market for small busi-
ness computers and appears to be gen-
erating increased sales both for M
and for many of its competitors. 1BM
currently has about 5,500 System/32s
installed and another 10,000 or more
on order. S

Digital Equipment Corp., the lead-
ing builder of scientific minicomputers,
offers business-oriented users its Data-
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system 300 and 500 Series systems
based upon the popular bEC PDP-8 and
pDP-11 minicomputers, respectively. In
January 1975, just 10 days after 1BM
introduced its System/32, DEC coun-
tered with the Datasystem 310, a com-
plete business data processing system
priced at just $12,500. The basic Data-
system 310 mcludes a PDP-8/A mini-
computer with 8K 12-bit words of core
storage, two diskette (“floppy disc”)
drives, crt display unit, and typewriter-
style keyboard. Options include a print-
er, a communications interface, and
expanded main or diskette storage.
pEc hopes to achieve high volume
sales of the Datasystem 310 by sellmg
it in two ways: directly to end users
who are prepared to write their own
applications programs, and through a
distributorship network of software
houses that will do the applications
programming for less sophisticated
users. ‘

-Hewlett-Packard, General Auto-
mation, - Interdata, Computer Auto-
mation, and Harris are five more major
suppliers of scientific minicomputers
that now offer “packaged” hardware/
software configurations oriented to-
ward business data processing applica-
tions. Numerous other companies
(such as Display Data, Dimis Inc., and
Martin, Wolfe) produce business com-
puter systems- based upon- minicom-
puters manufactured by. other firms
(Microdata, Modcomp, and Digital
Computer Controls respectively, for
these three). :

‘European-made equipment is mak-
ing a much greater impact upon the
small business computer market than
in any other segment of the U.S. com-
puter market. Honeywell, International
Computers Ltd., Olivetti, Philips, and
marketing equipment
which ' they manufacture in France,
Great Britain, Italy, the Netherlands,
and Germany, respectively.

All of these firms, plus 80 or 90
others, are represented in the tables
included here. In all, the principal

" characteristics of 152 small business

computers from 94 vendors are pre-
sented. All of these systems are cur-
rently being marketed in the United
States. The information reported was
supplied and/or verified by the manu-
facturers or their U.S. representatives
during July and August; their close
cooperation is gratefully acknowledged.

No report on today’s small business
computers can be totally complete.
The field of suppliers is just too large
and growing too fast. We have, how-
ever, made every reasonable effort to
include all of the major suppliers and a

high proportion of the smaller ones as

well. The absence of any- companys
products from these comparison charts
means either that the company was
unknown to us or that it failed to

respond to our repeated requests for
information.

Reading the tables

" The chart entries require only the
following minor explanation:

. Number shipped: The dates and fig-
ures included refer to U.S. sales and
U.S. installations.

Communications: The figure given
is for the maximum number of lines;
the descriptors are for some of the com-
munications protocols (usually identi-
fied by well known 1BM numbers) with
which the system is compatible.

Word size/ add time: Add time was
originally intended to be the time re-
quired to develop the arithmetic sum
of two operands of at least five digits
each. Most of the-add times actually
supplied, however, are for adding two
words. (Add time is a widely used
measure of computer performance, but
a figure of comparatively little’ impor-
tance in the selection of many small
business systems. The reason is that the
speed of many of these machines is
largely cletermmed by .the operator’s
keying rate.)

Peripherals: Not listed in this sec-
tion of each column is “alphanumeric
keyboard,” ‘but all of the computers
included may be assumed to have one
—though sometimes as an option.

Pricing: Base system purchase prices
and lease or rental amounts are approx-
imate. They are included only as
pointers. Potential .customers should
contact the vendors directly to discover
what features and peripherals are con-
sidered optional, what lease contract
lengths are quoted, etc.

Some abbreviations used might not
be immediately recognizable,- includ-
ing: “seq” and “indexed seq” for se-
quential and indexed sequential access
methods; “cart,” “pack,” and “fixed”
for cartridge, disc pack, and fixed-head
dlSC, “10-key” for numeric keypad; and

“ppt” for punched paper tape.

Two other features. of the tables re-
quire explanation. First, the notation
“ng” sometimes appears; it means “not
given,” rather than something deroga-
tory. Second, the suppliers of these sys-
tems often claim a much broader
product line than we list; this is be-
cause we chose to merge modcls or

_ series whose features were very much

alike.

For more detailed listings—includ-
ing the breakdown of series ‘into in-
dividual models—check the Datapro
report from which these tables were
derived. (See box on page 91.)

Interested persons may also request
additional information or clarification

-directly from the vendors, either by

contacting them at the addresses listed
in the vendor index (p. 103) or by
circling the appropriate number on the
reader service card bound into " this
1ssue 3
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| Manufacturer

|

‘ Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

‘ Processor
Internal storage
Word size/add time

‘ Mass Storage
Discs

Access methods
Mag tapes

| Peripherals
Software

Base .Priées
Software/support

Comments

Manufacturer

‘ Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

Processor
Internal storage
Word size/add time

Mass Storage
Discs -

Access methods
Mag tapes

Peripherals
Software

Base Prices
Software/support

Comments

Mahdfaciurer '
Model nghllghts
No. installed/date
Multiprogramming

Communications
Applications

¢ .

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Periphgrals

Software

Base Prices
Software/support

Comments
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Advanced Informati
System 3000

20 since Mar 1975

4 partitions

30 lines (2780’, 3780", SDLC)

insurance, inventory,
distribution, order entry

Interdata 6/16 or 8/16
64K-1M core (750nsec)
16bits, 1.5usec add time

.

floppy, cart, pack.
random, seq, indexed seq
reel-reel, cassette, cart

10-key, acct keyboard, ppt,
card, serial print (165cps),
line print (to 1200Ipm),
mag card, crt

COBOL; FORTRAN, BASIC,

macro assemb, PL/1, APL,
acct pkg, dbms

$28,000 ($616/month)
soft extra, support incl

Ad d Information

System 4000

due Oct 1976

10 partitions

50 lines (2780, 3780, SDLC)
insurance, inventory,
distribution, order entry

interdata 7/32 or 8/32 .
128K-1Mcore (750-300nsec)
32bits, 600nsec add time

floppy. cart pack
random, seq, indexed seq
reel-reel, cassette, cart

10-key, acct keyboard, ppt,
card, serial print (165cps),
line print (to 1200Ipm), mag
card, crt

COBOL, FORTRAN, BASIC,
macro assemb, PL/I, APL,
acct pkg, dbms

$58,000 ($1,200/month)
soft extra, support incl

AK. Industries
AKI-90
10 since Nov 1974

1 hne (2780)
inventory

-Datapoint

16K MOS (1.6usec)
8bits, add time not given

ﬂoppv

- random, seq, index seq

no

10-key, serial print (165
cps), line print (to 600Ipm),
crt

BASIC, assembler, Databus,
Dataform, acct pkg

$25,000 ($550/month)
soft and support inct

o .
N

b el

‘AK. Industri;s
" AKI-91

1 since Aug 1976
2 partitions

8 lines (2780)
inventory

Intel 80BOA
32K-64K-MOS {(500nsec)
8bits, add time not given

pack
random, seq, mdexed seq

O-key, serial print
{165¢cps), line print (to
600Ipm), crt

BASIC, assembler, acct pkg

$30,000 ($660/month)
soft and support inct

Ameru:an Management

AMS OE/IC

4 since Jan 1976

yes

32 lines (own protocol)
manufacturing, distribution

Data General Nova 3 -
32K-256K (1usec-700nsec)
16bits, 700-950nsec add time

floppy, cart, pack, fixed
random, seq, indexed seq,
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print
(to 300Ipm), crt

FORTRAN, BASIC, assembler :

$14,000 ($500/month)
soft and support extra

.

Anderson-Jacobson

Models 1400 & 1500
250+ since 1970

no .
8 lines (own protocol)
public accountants

model not given * .
16K-65K core (1.2usec)
8bits, 4usec add time

flbhpy, cart
sequential, direct
no

10- key, ppt, card,
serial print (45¢ps),:
line print (to 600lpm),
crt

assembler, ESP, acct
pkg

$16.5K- $19 5K($380 $450/mo)

soft and support extra

'Applied Digital Commo

Model 301

5 since Jan 1975

yes

8 lines (own protocol)
manufacturing, inventory,
food proc in ustry, control

Varian, V7G '

64K-256K MOS'(660nsec)

16bits, 10usec (6 digits)

floppy, cart, pack, fixed
random, seq, |ndexed seq
no’

10-key, ppt, card, serial

-print (165cps), Ilne prmt o

(to 600Ipm), crt

COBOL, RPG 11, FORTRAN:

IV, BASIC, assemb, acct
pkd, TOTAL dbms

$49,990 ($1 150/month)
soft and support inct

"Applied Digital Tect

ata Commo

Applie

Series 70

100 since May 19756
no

2 lines. (bisynch)
not given

intel 8080
16K-65K MOS (2usec)
8hits, 2usec add time

tloppy, cart, fixed-head
random, seq, indexed seq
reel-reel, cart

10-key, acct keyboard,
ppt, serial print (to
55cps), line print (to
1400Ipm), crt

. BASIC, assembler

54,500 purchase
soft and support extra

up to 16 crts supported

Applied bété Processing
Resource/100
since June 1976

yes
7 lines (2780)
not given

Data General Nova
64K-212K core (1.0usec)
16bits, 1.35usec add time

pack . )
random, seq, lndexed seq
reel-reel

10-key, acct keyboard, ppt,
card, serial pnm (to
330cps), line print (to
600ipm), crt

BASIC, assemﬁlér, Ext
BASIC, acct pkg, dbms

$39,300 ($865/month)
soft and support extra

not given

10 since Jan 1972
yes

4 lines (own pratocol)
Property management,
accounting

GA SPC 16/45 or 16/65
4K-64K core (1.4-960nisec)

- 16bits, 1.4nsec-960nsec

floppy, cart, pack, fixed
direct, seq, indexed seq -
reel-reel -

10-key, ppt, card, serial
print (165cps),. Ilne prlm

. (to 600lpm) crt

COBOL RPG, FORTRAN
Assembler. acct pkg

$50K-$100K (purchase Gnly)

soft and support extra'

marketed |n Chlcaga avea g 9

only

gy Applied Sy
ASC 180
since 1974
not given
16 lines (bisynch, others)
communications

Intel 8080 -

“ 4K-64K MOS 500nsec

" 8bits, 2usec add time

floppy, cart

. random, sequential”

reel-reel, cassette, cart

-10-key, acct keyboard, ppt,

card, seria! print (30cps),
~line print (to 600lpm)..
-ert

* BASIC, Assembler, PL/M
custom acct pkg

45,000 ($250/month)

~ soft and support extra:

Applied Digital Commo

Model 101
smce Aug 1976

1 Ilne (bisynch 2780, 3780C)
manufacturing, inventory,
food processing

Datapoint 1100
32K MOS (1.6usec)
8bits, 16usec (5 digits)

floppy
random, seq, indexed seq
cassette

10-key, serial pnnt (to . '
165cps), line pnnt (300!pm)
crt

BASIC, assembler, Data

bus I, acct pkg

$29,990 ($690/month)
soft and support inct

Dist Systems 1 & 2

10 since Sept 1975

4 partitions

16 lines (2780, bisynch)
distribution, manufacturing

DEC Dafa'system 350 series
32K-64K core. (980nsec) -
16bits, 7.0-5.0usec add time

floppy, cart, pack
direct, sequential
reel-reel

10-key, card, serial print
(30cps), line print (to
300lpm), crt

DIBOL (COBOL), acct pkg,
dbms R

$55K-$70K (purchase only)
soft and support extra

J Baker & Associates

Applied Digital Commo

Model 201

not given

9 partitions

8 lines (own protocol)
manufacturing, inventory,
food processing

Lockheed 1! or Il
48K-128K MOS 800nsec
8bits, 8.4usec (6 digits)

cart, pack
random, seq, mdexed seq
no

10-key, card, serial print
{88cps), line print (to
600Ipm) crt

(RPG ll) (FORTRAN 1V),
assembler

s39,9éo ($920/month)
soft and support incl

Ball Computer Products

DASL

3, since June 1975

16 partitions

16 lines (own protocal)
manufacturing

data G‘eneral Nova 2/10
65K core (1.0usec)
16bits, 1.0usec add time

can pack’
sequemlal mdexed seq
reel-reel

10-key, card, serial
print (120cps), line print
(to 400lpm), crt

FORTRAN, BASIC, assembler,
DASL, acct pkg, dbms

$37,900
soft and support extra

price includes inventory

control system
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Manufacturer

Mode! Highlights -

No. installed/date
Multiprogramming
Communications
Applications

Processor
- Internal storage
. Word size/add time

Mass Storage
. Discs

Access methods
Mag tapes

Periphorals

Software

. Base Prrcas
. Software/support

Comments

Basic Four

Maodels 350, 400, 600
3,000, since 1971

8 partitions .

8 lines (2780)

agric, constr, transp, dist,

manufacturing, finance

Microdata
32K-65K core (1. Ousec)
8bits, 7.0usec add time

cartridge
random, sequential

.no

10-key, ppt, card, serial’
print (165¢ps).line print
(to 600Ipm), crt

BASIC, acct pkg
$34.4K-$51K($791-81180/mo)
soft and support extra

service avarlable in 160
U.S. cities

“Baslé Time Sharing

4000/15 & 4000/25
since Jan 1976

4 Ilnes (user prog protocols)

—'"Eb’S'Com‘putor

BDS-3

not given

8 partitions

8 Iines'l(own_'l protocol)

school n

BTI 4020 .,
64K MOS (650nsec)
16bits, 20usec (5 digits)

cart pack
random, seq, mdexed seq
reel-reel, cart

line print (to 900lpm)
BASIC, actt pkg, dbms
$36K-$56.3K

soft extra, support incl

up to 32 user terminals
concurrently, or 24 plus
4 commo lines

g ing

DEC PDP-11/03
40K-64K MOS (690nsec)
16bits, 4usec add time

cartridge
random, seq, indexed seq
reel-reel

10-key, line print (to
900Ipm), crt

BASI (L;, acct pkg

$8,495 (purchase only)
soft and support extra

. - . .' ' N
Binary Data Systems
uUcom
since July 1973
64 partitions
256 lines (2780, others)

wholesale, real estate,
medical, distribution

Data General Nova 3
64K-256K ‘core (800nsec)
16bits, 1.0usec add time

floppy, cart, pack
random, seq, indexed seq
reel-reel

10-key, ppt, card, serial
print (165¢ps), line print
(to 1500Ipm}), crt

COBOL, RPG, FORTRAN,
BASIC assembler, acct
pkg, dloms‘

$75,000 ($1 500/momh)
soft and support incl

dual-processor systems
available

Burrouéhs
L 9000 Series
Thousands, 2nd Q 1976

no . .
2 lines (2780, SDLC, BDLC),
accounting

Burroughs
4K-48K MOS (1.5usec)
64bits, 1.8usec add time -

no
not given
reel-reel, cassette -

10-key, ppt, card, serial
print (to 90cps), line .
print (to 250!pm), mag i
card, crt . ;

COBOL, assembler, acct pkg

$16,490 ($561/month)
soft and support extra

[Manufacturer
Model Highlights
No. installed/date
Multiprogramming
Cammunications
Applications

Pro assor
l»storage
ize/add time

Mass Storaga
: Discs
| Access methods
: Mag tapes

Paripheralo

“tge

'Software

!Base Prices
- Software/support

Comments

Burrougho

Borroughs
B 80 8 730/B-720° B 1700 Series B 1720 Series System 80
since May 1973 since May 1973 over 1300 since 3rd Q 1972 over 1300 since 2nd Q 1973 50-100 since 1971
3 partitions see commen 3 yes

4 lines (2780, SDLC, BDLC)
wholesale, distribution,
medical, financial, mfg

Burroughs
32K-60K MOS (1.0usec)
8bits, add time not given

floppy, cart s
random, seq, rndexed seq
cassette

10-key, serial print
(180cps), line print
(to 250Ipm), crt

COBOL, RPG, Data Control
System, acct pkg

$22, 01 0($720/mo) with MCP
soft and support extra

Manufacturer
Model! Highlights
No. installed/date
Multiprogramming
Communications
Applications

Processor,
Internal storage
‘Word size/add time

Mass Storage
Discs .
‘Access methods
{Mag tapes

fPoriplierais
Software

Base Prices
Software/support

’comments

94

Cado Systems

Model 1000 .
since April 1976

no . N
1.line (2770, 2780, 3780)
dist proc, text editing,
data entry

(ntel 8080A
2K-14K MOS (1.1usec).
8bits, 200usec (9 digits)

flop: py
random, indexed sequentlal
reel- reel

10- key, ppt, card serlal
print, line print (300Ipm),
crt

BAéIC. assérnblér, acct pkg,
dbms
[

$13,950 (purchase only)
soft extra, support incl

’ca‘;eaa‘.'uaza

ts
1 line (2780, 3780, BDLC)
accounting

B 731 =
32K-80K MOS (1.0usec)
64bits, 430usec add time

floppy, cart
sequential
reel-reel, cassette

10-key, ppt, card, seriat
print (60cps), line print
(to 400ipm)

COBOL, RPG, AEL, acct pkg
$20 900 ($598/momh)
soft and support extra

AEL prdgrams can execute
concurrently with RPG or
COBOL programs

Burroughs

yes . .
2 lines (2780, BDLC)
business, emulation

B1714 .
24K-128K MOS (1.5usec)
8bits, add time not given

cart, pack, fixed-head
random, ind seq, ind random
reel-reel, cassette

10-kéy, bpt, card, line
print (to 1040ipm)
crt

COBOL, RPG, FORTRAN,
BASIC UPL (ALGOL), acet
pkg, dbms |

$22,225 ($735/month)
soft and support extra

Concept 11

150, since Jan 1970

2 partitions

8 lines (2780 blsynch)
dist, route acctg, medical,
banking

Cascade :
16K-64K core (1 2usec/byte)
16bits, 8.8usec add time

cartridge
random, seq, indexed seq
reel-reel

10-key, ppt, oard,'serial
print (55¢ps), line print
(to 600Ipm), crt

RPG. assembler, acct pkg

$24,900 ($747/month)
soft and support extra

Century Computer
Opus "

over 600 since Feb 1971
10, partitions

256 lines, (own protocol)
accounting, di

“"'Century Computer '

BurrougIrs

yes .
32 lines (2780, BDLC)
business, emulation

B 1720 . )
48K-378K MOS (1.0usec)
64bits, add time not given

cart, pack, fixed-head
random, ind seq, ind random
reel-reel, cassette

10-key, ppt, card,
line print (to 1040lpm)
crt

COBOL, RPG, FORTRAN,
BASIC UPL (ALGOL),
acct pkg, dbms

$87,300 ($1,959/month)
soft and support extra

. i

Business Controls

128 lines (2780 bisynch)
retailing, wholesaling,
manufacturing, list maint.

DEC.PDP- 8/A :
64K core (6-bit) (1. 2usec)
12bits, 3.0usec add time

ﬂoppv. cart
random, seq, indexed seq
reel-reel, cassette

30- key, ppt, card :
serial print (180cps), llne
print (300lpm), crt

FORTRAN, BASIC, Assembler,
COM, acct pkg, dbms

$29,990 ($660/month)
soft and support incl

Century 400

117 since March 1975
10 partitions

256 lines (own protocol)
acce ing, distribution

Century Computer 200
32K-60K MOS (600nsec)
8bits, 2.6usec (5 digits)

floppv. can pack
random, seq, indexed seq
re¢l-reel, cassette

10-key, acct keyboard, ppt,-
card, serial print (165cps),
line print (to 600ipm),

crt

BASlC. aésembler, CPL,
acct pkg, dbms

$32, 070 (purchase only)
soft and support extra

Century Computer 400
32K-240K MOS (600nsec)
16bits, 2.6usec (5 digits)

floppy, cart, pack

random, seq, indexed seq

_reel-reel, cassette

10-key, acct keyboard, ppt,
card, serial print (165cps),
fine print (to 600lpm),

crt

BASIC, assembler, CPL,
acct pkg, dbms

$38,920 (purchase only)
soft and support extra

Cincinnati Milacron

Models 40, 60, & 70
since June 1973

2 partitions

10 lines (2780 bisynch)
accounting

CIP/22008 r :
32K-64K MOS (1. 1usec)
16bits, 18.5usec (9 digits)

floppy, carindge ; e
random, seq, lndexed seq

reel-reel

10-key, card, serial print.-
(to 330cps), line print "
(to 600lpm), crt:

RPG, assembler, acct pkf;

$16.1K-$26.1K ($482-$784/mo)
soft and support extra .

DATAMATION



Manufacturer

Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

\

Processor

Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals
Software

Base Prices
Software/support -

Comments

Cincinnati Milacron

80

since July 1976

2 partitions ’
26 lines (2780 bisynch)
accounting

CIP/4400
64K-96K MOS (900nsec)
16bits, 18.5usec (9 digits)

floppy, cart,
random, seq |ndexed seq
reel-reel K

10-key, card, serial print
(to 330cps), line print
(to 600lpm)

RPG, Assemblér, acct pkg -

© $42,800 (81,281 /month)

soft and support extra

Codon

CS-12

50 since 1975

10 partitions

1 line (2780, 3780 blsynch)
distribution

DEC Datasystem 310
16K-64K core (1.4usec)
12bits, 3.0usec add time

floppv. cart

*.random, seq, lndexed seq

no

10- key, serial prinl'

(to 180cps), line print
(to 300lpm), crt -

RPG, Assembler, DEAL,
dbms

$32,000 (purchase only) ;
soft and support extra

Manufacturer

!Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

‘

Processor
Internal storage

¢Word size/add time !

Mass Storage
Discs

Access methods
Mag tapes

Peripherals
Software -

Base Prices

Codon

CS-20
50 since 1972

yes
8 lines (2780, 3780 bisynch)
distribution

DEC Datasystem 340
16K-64K(6-bit)core(1.2usec)
12bits, 2.6usec add time

ropDY, cart

", random, seq, indexed seq
; .reel reel

10-key, pbt, card, serial
print (to 180cps), line -
print (to 300lpm), crt’ .~

RPG, assembler, DEAL, acct
pkg, dbms

$37,450 (purchase only)

soft and support extra

Models II-3, 11I-3, V-3
due Oct 1976

yes
17 lines (own protocol)
manufacturing, construction,
distribution

Data General Nova 3/12

96K-256K MOS (700usec)
16bits, 700nsec add time

" floppy, cartridge

random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print
(300ipm), crt -

FORTRAN, BASIC, assembler,
’CREATE (dbms), acct pkg '

$36K-$64K ($1,786/month) .
soft and support extra

~12K-16K MOS (cycle not glven)

reel-reel

assembler, dbms

soft incl, support extra

400 Series

39 since Jan 1976

no

7 lines (own protocol)
agriculture, general
business

Compucorp 3000
64blts 80usec add time

floppy
random, seq, indexed seq

10 key senal pnnt (SOcps)
ert

$11.5K- $18 4K (purch only)

also being delivered in =~
Europe

Computer Automation

SyFA

since 1976

43 partitions

25 lines (2780/3780, HASP)
distributed processing

CA'LSI 2/60
64K-304K core (1.2usec)
16bits, 76usec (5 digits)

cartridge, pack
random, seq, indexed seq
no

10-key, serial print (to
165cps), line print (to
600Ipm), crt -

FORTRAN, BASIC, SYBOL

$45,000 (purchase only) .

Computer C Comp Computer Hardware
CPBS1&2 CPBS 3 2120

since June 1976 due Dec 1976 since 1975

40 partitions . 80 partitions no

40 lines(2780,SDLC,DDCMP) 80lines(2780,SDLC,DDCMP) not given
manufacturing, distribution/ manufacturing, distribution/ not given

wholesale wholesale

DEC PDP-11/04 or/34 DEC PDP-11/70 ‘CHI

56K-248K core (980nsec)
16bits, 3.2usec add time

floppy. cart, pack
random, seq, indexed seq
reel-reel

10-key; card, serial pﬁnt
(to 180cps), line print
(to 1200lpm), ert © . ¢

COBOL, FORTRAN, BASIC,

~‘assembler, acct pkg, TOTAL

RMS-11

' $24K-$42K($630-$910/month)

256K-2MB core (980nsec)
16bits, 400nsec add time

cartridge, pack .
random, seq, indexed seq
reel-reel

10;key. card, serial print
(to 180cps), line print
(to 1200ipm), crt

COBOL, FORTRAN, BASIC,
assembler, acct pkg,
DBMS-11:

$100,000 ($2,150/mo 5 year) -

16K-32K MOS (1.8usec)
16bits, 3.6usec add time

pack
not given
reel-reel

ppt; card, line print (to
600Ipm), crt

COBOL, RPG, FORTRAN,;
assembler, acct pkg, dbms

$29K $39K ($860- -$1,230 2: yr)

-16K-512K core/MOS(800nsec)

- COBOL, RPG, FORTRAN,
assembler, acct pkg, dbms ..

Computer Hardware

2130 & 3230
since 1976
yes

not given
not given

CHI . : 5

16bits, 1.6usec add time

pack, fixed-head
not given
reel-reel

10-key, ppt, card, line - :
print {to 600ipm), crt ;

$60K $103K($1 800- $2600/m0)

Software/support -soft extra, support incl soft and support extra sof_t,ahd support extra soft and support extra “soft and suppon extra o
Comments “supports up to 24 terminals,

£ - FORTRAN and BASIC are

i “unbundled

‘Manufacturer Computer Horizons Comp 1 Computer Technology Comp hnology Comp Technology
Model Highlights CHC Distribution Systems Compo-II CTL 8010 CTL 8030 ) CTL 8050

No. installed/date not given 50 since 2nd Q 1972 not given not given since May 1976 (U.K.)
Multlprogrammlng 32 partitions 4 partitions 13 partitions 32 partitions 64 partitions

‘Communications
‘Applications

Processor.
internal storage -
Word size/add time

Mass Storage
Discs

Access methods k

‘Mag tapes

Pafipi)erals :

Software

Base Prices = -~
Software/support

Comments ' =

64 lines (DDCMP, SDLC, etc)
inventory, order processing,
accounting

DEC-PDP-11/34 01/70

16K-248K (980-490nsec) " -

“reel-reel

COBOL, BASIC, acct pkg

16bits, 2usec add time

pack
sequentlal mdexed seq

serial print (180cps), line
“print: (1200lpm), ert %

$30,000 B
soft incl, suppon extra

- floppy, 'ca(rtv pack

i pnnt (to 300cps); line
pnnt (300|pm), cn

32 lines, (own protocol)
wholesale distribution,
pharmacy, medical

DEC PDP 8/EorF i
16K-64K core/MOS (1. 2usec)
12bits, 15usec (5 digits) :

random, seq, indexed seq
reel- reel -cartridge - §

10-key, 'pbyt, 'cérd, serial |~

BASIC assembler, acct pkg

'$50,000 ($1,200 5-year)
- soft incl; support extra:

system has paged mémqry

5 CTL 8010 - -
©16K-112K'MOS (cvcle ng)

2lines(2780,HASP,ICL,CDC)
scientific, engineering,
education

16bits, 2.0usec add time

SINno

not given

w.no;

©10-key, acct keyboard, ppt;’

card, serial print (165cps),

+line print (to 600ipm) -~ "

- FORTRAN, BASIC.

'$23,140 (purchase only)

not given

36 lines (2780, IcL, HASP)
transaction processing,

" business application

CTL 8030

56K-112K Mos (cycle ng)
.. 16bits, 1.3usec add time -

cart, paék
random, seq, |ndexed seq
no .

: 10;key, ‘acct keyboard, ppt,

card, serial print (165¢ps),
line print (to 600lpm), crt

.--COBOL, FORTRAN,-BASIC,
- CORAL, (Rpt Gen) etc,
" acct pkg

$44,500 (purchase only)
some soft extra

,CTL 8050 AR
1 96K-448K core (cycle ng)
.. 16bits, 1:2usec ‘add time *-

.. assembler, CORAL, (Rpt Gen)
etc, acct pkg

$80,100 (pUrchasé‘onIy) !

108 lines (2780, ICL, CDC)
time sharing

car\ pack -
random, seq, mdexed seq "
no S

10 key, acct keyboard ppt,.
card, serial print (165¢ps),
line print (to 600Ipm) crtln

coBotL, FORTRAN BASIC

some soft extra i

October, 1976
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Manufacturer

Model Highlights

No. installed/date
ultiprogramming

ICommunications
pplications

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals

Software

Base Prices

Control Data

Cyber 18-10 & 18-20

since May 1976

16 partitions
(2780,3780,HASP,CDC,200)
manufacturing, distribution

Cyber
32K-256Kcore, MOS(750nsec)
16bits, 1.76usec add time

floppy, pack
not given
reel-reel

10-key, card, line print
(to 600lpm), crt

FORTRAN, BASIC, macro
assemb

$27.8K-$30K ($933;981/mo)

Corstar Business

Corstar 310
10 since 1972

no
1 line (2780)
manufacturing, distribution

DEC Datasystem 310
16K-64K core, MOS (1.4usec)
12bits, 2.8usec add time

floppy, cartridge
random, seq, indexed seq
no

10-key, ppt, card, serial
print (180cps), line print
(300Ipm), crt

DIBOL, acct pkg

$13,000-$23,000(purch only)

Corstar Business

Corstar 350

4 since Oct 1975

4 partitions

4 lines (2780)
manufacturing, distribution

DEC Datasystem 350
32K-64K core (980nsec)
16bits, 7.0usec add time

cartridge, pack :
random, seq, indexed seq
reel-reel

10-key, ppt, card, serial
print (180cps), tine print
{300ipm), crt

DIBOL, acct pkg

$36,000-$65,000(purch only)

Corstar Business

Corstar 534

14 since Nov 1973
32 partitions

32 lines (2780)
agency, financial

DEC Datasystem 534
64K-248K (980-725nsec)
16bits, 6.0usec add time

cartridge, pack
random, seq, indexed seq
reel-reel

10-key, ppt. card, serial
print (180cps), line print
(300!pm), crt

COBOL, RPG IIl, FORTRAN,
BASIC Plus, acct pkg

$75K-$125K (purch only)

C ar Busi
Corstar 570 !
4 since June 1975 :
63 partitions '
63 lines, (2780) !
financial, publishing 1

DEC Datasystem 570 ¢
128K-1M core (980nsec)
16bits, 2.7usec add time

cartridge, pack
random, seq, indexed seq
reel-reel

10-key, ppt, card, serial
print (180cps), line print
(300lpm), crt

COBOL, RPG il, FORTRAN,
BASIC Plus, acct pkg

$135K-$250K (purch only)

Software/support soft and support extra soft and support extra soft and support extra soft and support extra soft and support extra
Comments
anufacturer Data General Datapoint Datapoint Datapoint Datasaab Systeﬁ\;;ml_h
odel Highlights Eclipse C/300 1100 Series Model 2200 Model 5500 D15
o. installed/date since July 1975 6,000 since Jan 1974 9,000 since April 1972 500 since 1975 not given
ultiprogramming 2 partitions 3 partitions 16 partitions

ommunications
pplications

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals
Software

Base Prices
Software/support

Comments

256 lines(2780,3780,HASP 1)
not given

Data General C/300
96K-256K (800-700nsec)
16bits, 6usec (5 digits)

floppy, cart, pack, fixed
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print
(to 1200lpm), crt

COBOL, RPG, FORTRAN,
BASIC, assembler, dbms

$80,000 ($1,760/month)
COBOL and support extra

system includes a 200nsec,
16-word, bipolar cache
memory

ﬁé’ﬁﬁﬁ‘éﬁi’r‘ér

odel Highlights
No. instalied/date
glultiprogramming
ommunications
Applications

Processor .
nternal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals
Software

i ;

Base Prices
Software/support .

Comments

96

no

1 line (2265,2741,2780,HASP)
banking, insurance, govern-
ment, accounting

Datapoint
16K MOS (3.2usec)
8bits, 4.8usec add time

floppy
random, seq, indexed seq
reel-reel

10-key, card, serial print
(120cps), line print
(to 600lpm), crt

‘

' RPG, BASIC, assembler,

DATABUS, SCRIBE,'DATA-
FORM, DATASHARE,
acct pkg, dbms

$7.2K-$12.9K ($165-$214/mo)
soft and support extra

no
8 lines (2265, 2741, 2780)
banking, insurance,
government, accounting

Datapoint
4K-16K MOS (3.2usec)
8bits, 4.8usec add time

floppy, cart, pack
random, seq, indexed seq
reel-reel, cassette

10-key, card, serial print
(120cps), line print
(to 600Ipm)

RPG, BASIC, assembler,
DATABUS, SCRIBE, DATA-
FORM, DATASHARE,

acct pkg, dbms

$8,571 ($216/mo 2-year)
soft and support extra

Decision Data Computer Design Data Design Data™ ™~~~
System/4 X N312 EC 300

15 since July 1975 15 since Jan 1974 5 since Nov 1975

2 partitions 2 partitions 2 partitions

2 lines (2780, 3780) 32 lines (2780, 3780) 256 lines (2780,3780,HASP)
distribution manufacturing, order entry manufacturing, order entry

DDC - Data General Nova 3/12 Data Genera! Eclipse C/300

32K-64K MOS (1usec)
8bits, add time not given .

floppy, cartridge
direct, seq, indexed seq
no :

10-key, acct keyboard, card,
serial print (120c¢ps), line
print (300lpm), crt

RPG, phrase, acct pkg

$20,000 - -
some soft and support extra

marketed only in metro-
politan Philadelphia

64K-256K (1usec-700nsec)

16bits, 950-700nsec add time

floppy, cart, pack
indexed, sequential
reel-reel, cassette

ppt, card, serial print
(165¢cps), line print (to
1200Ipm), crt

FORTRAN, BASIC, assembler,
ALGOL, acct pkg

$31,000 (purchase only)
soft and support extra

96K-256K core (800nsec)
16bits, 2.4usec add time

cartridge, pack
random, seq, indexed seq
reel-reel, cassette

ppt, card, serial print
(165cps), line print (to
1200lpm), crt

COBOL, RPG, FORTRAN,
BASIC, assembler, ALGOL,
acct pkg, dbms

$60,000 (purchase only)
soft and support extra

16 lines (2265, 2741, 2780)
banking, insurance,
government, accounting

Datapoint
48K MOS (1.6usec)
8bits, 1.4usec add time

floppy, cart, pack
random, seq, indexed seq
reel-reel, cassette

10-key, card, serial print
(120cps), line print (to
600ipm), crt

RPG, BASIC, assembiler,
DATABUS, SCRIBE, DATA-
FORM, DATASHARE,

acct pkg, dbms

$33,888 ($855/mo 2-year)
soft incl, support extra

Digital Computer Controls

1500

not given

5 partitions

2 lines (own protocol)
business accounting

DCC 416 : :
48K-64K core (1.6usec
16bits, 1.6usec add time

floppy

' seq, multi-key, indexed seq

cassette

10-key, ppt, card, serial
print {(to 265¢cps), line
print (300Ipm), crt

FORTRAN, BASIC, assembler,
acct pkg .

$26,550
soft incl, support extra

3 lines (own protocol)
distribution, manufacturing,
travel agency

Datasaab 5051, 5052
16K-64K (1.2usec-950nsec)
16bits, add time not given

cartridge
direct, seq, indexed seq
reel-reel, cassette

10-key, ppt, serial print
(to 330cps), line print
(to 200Ipm)

Logic-3/Mall, acct pkg

$35K-$150K
some soft extra

Digital Computer Controls
2500

not given

16 partitions

16 lines (own protocol)
accounting

|
DCC Mod Five
48K-156Kcore, MOS(900nsec)
16bits, add time not given

floppy, cart, pack
seq, multi-key, indexed seq
cassette

10-key, ppt, card, serial
print (265cps), line print
(to 600ipm), crt

COBOL, FORTRAN, BASIC,
assembler, acct pkg, dbms

$49,800
soft incl, support extra

DATAMATION



' Manufacture‘r ‘

Model Highlights
No. installed/date
Multiprogramming
Communications
. Applications

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals
:Software

Base Prices

igital Computer Controls
3700

not given

32 partitions

32 lines (own protocol)
business accounting

DCC 616
64K-1M (800-660nsec)
16bits, 800-660nsec add time

floppy, cart, pack
seq, multi-key, indexed seq
cassette.

10-key, ppt, card, serial
print {265cps), line print
(to 600lpm}, crt

COBOL, FORTRAN, BASIC,
assembler, acct pkg, dbms

gital Equ pment

Datasystem 310
since May 1975
no

1 line (2780)
accounting

PDP-8/A
16K-64K core (1.4usec)
12bits, 1msec (15 digits)

floppy, cartridge
sequential, indexed seq
no

10-key, serial print (to
165¢ps), line print (300lpm),
crt

DIBOL (COBOL)

gl ﬂ- Equlpmont o N

Datasystem 350 Series
since July 1975

4 partitions

5 lines (2780)
accounting

PDP-11/10 or/40
32K-56K core (980nsec)
16bits, 7.0-1.07usec add

floppy, cart, pack
direct, seq, indexed seq
reel-reel

10-key, card, serial print

(to 180cps), line print
(to 300lpm), crt

DIBOL (COBOL), dbms

Digital Equipn‘lev';t

Datasystem 530

due Oct 1976

32 partitions

33 lines (2780,SDLC,DDCMP)
accounting and data
processing

PDP-11/34
64K core (980nsec)
16bits, 7.3usec add time

cart, pack
direct, seq, indexed seq
no

10-key, card, serial print
(to 180cps), line print (to
1200lpm), crt

RPG, FORTRAN, BASIC
assembler, DIBOL, DECform

Digital Equipment
Datasystem 570

not given

63 partitions |
64 lines (2780,SDLC,DDCMP)
accounting and data
processing

PDP-11/70
128K-2M core (980nsec)
16bits, 2.7usec add time

cart, pack, fixed-head
direct, seq, indexed seq
reel-reel

10-key, card, serial print
(to 180cps), line print (to
1200ipm), crt

RPG, FORTRAN, BASIC,
assembler, DIBOL, DECform :
DBMS-11 ;

$105,000 ($4,200/mo 5-year)

$57,000 $12,500 (purchase only) $17.5K-$48K (purchase only) ~ $20,000
Software/support soft incl, support extra soft incl, support extra soft incl, support extra soft and support extra soft and support extra
. Comments Replaces Datasystems based

on PDP-11/40 and 11/45

ﬁlwlanufa;turer kkkkkk Digital s«:mntlfltﬂ:m Digital $yst;ms Dimfs Display Data Educomp
iModeI Highlights Meta 4 Series Galaxy/5 Series Total 100 In*sight E-100
:No. installed/date over 230 since 1970 since Dec 1975 3 since June 1974 82 since Jan 1974 since 1971
| Multiprogramming 32 partitions yes yes 6 partitions yes
: Communications 2 lines (2780, 3780, BSC) 120 lines (prog protocols) 32 lines (own protocol) 32 lines (own protocol) 16 lines (2780,3780,SDLC) i

| Applications
!
!

:Processor
“Internal storage
‘Word size/add time

Mass Storage
Discs
Access methods
‘Mag tapes

Peripherals
‘Software

‘Base Prices
‘Software/support

Comments

{Manufacturer
'Model Highlights
‘No. installed/date
iMultiprogramming
ICommunications
‘Appllcatuons

.Processor
‘Internal storage
Word size/add time

.Mass Storage -
Discs

Access methods
Mag tapes

Peripherals
Software

Base Prices
Software/support

Comments

medical, process control,
engineering, research

DSC
16K-256K core (900nsec)
16+ 2bits, 2.9nsec add time

cart, pack
random, seq, |ndexed seq
reel-reel

ppt, card, line print
(to 600lpm)

F‘ORTRAN,' macro assembler

. $60K-$100K($1500-52300/mo)

some soft extra

runs most {BM 1130/1800
programs -

not given

Digital Systems
32K-256K MOS (750nsec)
8bits, 20usec (5 digits)

pack, plus see comments
random, seq, indexed seq
see comments

line print (to 400lpm), crt

RPG, assembler, acct pkg,
dbms

$42K-$160K($550-$3400cpu)
soft and support extra

peripherals are not sold by
DSC but may be connected

through commo ports

Educomp

E-600
since 1972

yes
32 lines (2780, 3780, SDLC)
education, municipal govern-
ment

‘DEC PDP-11/34

32K-256K core (900nsec)
16bits, 3.0usec add time

floppy cart, pack fixed
random, seq, indexed seq
reel-reel, cassette

10-key, ppt; card, serial

print, line print, crt

COBOL, RPG, FORTRAN,
BASIC, assembler, FOCAL,.
acct pkg, dbms

$45,000

soft and support extra

administrative and instruc-
tional systems built to
customer specifications

Financial Computer
Fedder System 111/10

100+ since Jan 1975

32 partitions

64 lines (own protocol)
distribution, manufacturing,
construction, accounting

Fedder S 1]
24K- 256KMOS(cyclet|meng)
8bits, add time not given

floppy, cartridge
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print
(1250lpm), crt

BASIC, assembler. CPL, PL/X

‘acct pkg, dbms

$37,500 ($750/month)
soft and support extra

Fedder Data Systems is now
a division of Financiat
Computer Corp

October, 1976

distribution

Modcomp it
128K core (800nsec)
16bits, 800nsec add time

floppy, cart, pack
random, seq, indexed seq
reel-reel

10-key, acct keyboard, ppt,
card, serial print, line
print (300lpm), crt

FORTRAN, assembler, acct
pkg, dbms

$135,000
soft incl, support extra

Four-Phase Systems

System IV Series
2 300 since Feb 1971

(3270 2260, 2780, 3780)
manufacturing, insurance, ed-
ucation, commo, data entry

Four-Phase
24K-96K MOS (2usec)
24bits, 16usec add time

floppy. cart, pack
contiguous, chain, ind seq
reel-reel

10-key, card, serial print
(30cps), line print
{to 700lpm), crt

COBOL, RPG, assembler

$30.3K-$68K($604-$1,432/mo)
soft incl

General Automation

auto dealers, CPAs, wholesale
distribution

Microdata 1600/30
32K-64K core (1.0usec)
8bits, 4.6usec add time

cartridge
random, sequential
reel-reel

10-key, serial print
(165cps), line prmt (to
600lpm), crt

assembler, acct pkg

$38,000 (purchase only)
soft extra, support incl.

DM-130/2

since Jan 1974

4 partitions

5 lines (HASP, 2780)
manufacturing, insurance
distribution, medicine

SPC-16/40
64K core (1.44usec)
16bits, 1.44usec add time

cart
indexed sequential
no

10-key, card, serial print
(165cps), crt

FORTRAN, assembler

$35,000 {purchase only)

soft incl, support extra

sold as a turnkey system
by oem’s

" General Automation

education, municipal govern-
ment

DEC PDP-8A
64K core (1.2-1.5usec)
12bits, 3.0usec add time

floppy, cart, pack, fixed
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print, line print, crt

COBOL, FORTRAN, BASIC
assembler, FOCAL

$6,000-$40,000
soft and support extra

administrative and instruc-
tional systems built to

customer specifications

DM-130 & 140

since Nov 1974

4 partitions

25 lines (HASP, 2780)
manufacturing, insurance
distribution, medicine

SPC-1 6/45‘01 16/65
64K-128K core (960nsec)
16bits, 960nsec add time

cart, pack, fixed-head
indexed sequentiai
reel-reel :

10-key, card, serial i
print {(165cps), line print
{to 600ipm), crt

i
3

FORTRAN, assemb, acct pkg:

$35K-$55K (purchase only) -
soft incl, support extra
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Manufacturer

Model Highlights

No. installed/date
ultiprogramming

Communications
pplications

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

‘Peripherals
ZSoftWaro

Base Prices
Software/support

Comments

General Information -

GIS-350 ABLE

4 since Jan 1976

16 partitions

16 lines (2780)

CPA's, municipal government,
trucking, distribution

DEC PDP-11/34

- 32K-256K core/MOS (1usec)

16bits, 3usec add time

cartridge, pack .
random, indexed sequential
reel-reel

10-key, acct keyboarcj ppt,
card, serial print (180cps),
line print (300Ipm), crt

COBOL; FORTRAN, BASIC,

- assembler, DIBOL, acct pkg,
.. dbms

$46,000 ($925/month)

soft and support extra

software available separately
for $12,500

General Robotics

GRC-11/03

10 since July 1976

8 partitions

unlimited (own protocol)
engineering

DEC PDP-11/03
24K-1M MOS (720nsec)
16bits, 3.17usec add time

floppy, cart, pack

random, sequential
reel-reel, cassette, cart

10-key, ppt, card, line -
print (to 340lpm), crt

FORTRAN, BASIC, assembler,”

FOCAL, acct pkg, dbms

$13,975 (purchase only)
soft and support inci-

General Robotics

T8S/11

7 since Dec 1976
24 partitions
unlimited (2780)
engineering

DEC PDP-11/34

GRI Computer

System 99

not given

yes

not given

manufacturing, distribution

GRI 99/50

120K-248Kcore/MOS(980nsec) 32K-64K core (1.76usec)

16bits,1.14usec add time

" floppy, cart, pack
*“random, sequential.

reel-reel, cassette, cart

10-key, ppt, card, line
print (to 340lpm), ert -

. COBOL, RPG, FORTRAN,

BASIC, assembler, APL,
FOCAL, acct pkg, dbms

$59,750 (purchase anly)
soft and support incl

16bits, add time not given

‘cartridge

random, seq, indexed seq

‘reel-reel, cartridge

10-key, card, serial print

(to 330cps), line print
(to 600!pm), crt

" RPG I, assembler, acct pkg .

$44,376 (purchase only)
support and some soft extra

ppt, card, serial print

Harris

$110 & 120

since 3rd quarter 1975

256 partitions

128 lines (2780,3780,HASP)
not given

" Slash 4 i

96K-768K (750- 200nsec)
24bits, 750nsec (8bits) add

floppy, cart, ﬁxed head
not given .
reel-reel, cassette

(30cps), line print (300
ipm), crt

COBOL, RPG, FORTRAN,
vBASlC, assembler, dbms

$85K- $1 19K (purchase only)
soft and support incl :

Manufacturer

odel Highlights
0. installed/date
ultiprogramming
ommunications

rpplications

Processor
Internal storage
Word size/add time

Mau Storage
Discs .

Access methods
Mag tapes

Paripharals
Software

Base Prices -

Harris

S210 & $220

4 since 4th Q 1975

256 partitions

128 lines (2780, 3780 HASP)
not given

Slash 7
192K-768K (425-200nsec)
24bits, 400nsec (8bits) add

floppy, car, pack, fixed
not given
reel-reel, cassette

ppt, card, serial
print (30 cps), line print
(600Ipm), crt

COBOL, RPG, FORTRAN,

BASIC assembler, SNOBOL 4,

FORGO, dbms

$149K-$189K (purchase only)

H-P Calculator Products

9830 A&B
since Nov 1972

no
1 line (own prmocol)
real estate, medical
engineering

we
3K-30K MOS (13usec)

8bits, Tmsec add time

cart
not given

* cassette

10-key, ppt, card, line
print (to 300Ipm), crt

BASIC, acct pkg

$4,900-$8,350

H-P Data Systems

2105A & 2112A

3,650 since May 1974

64 partitions
32lines(2780,3780,HASP,ASP)
manufacturing, scientific,
inventory, order process

HP
4K-512K MOS (650nsec)
16bits, 1.94usec (5 digits)

cartridge
random, seq, linked, keyed
reel-reel, cartridge

10-key, ppt, card, serial
print (30cps), line print
(to 1250lpm), crt

. FORTRAN, BASIC, assembler,

ALGOL, Micro, dbms

$5,750-87,700 (purch only)

H-P Data Systems

9640A & 9700A

900 since 1972

16 partitions

16 lines (2780, bisynch)
material requirements,
inventory, order entry

HP 21MX
64K-608K MOS (650nsec)
16bits, 1.94usec add time

cartridge
random, sequential, keyed
reel-reel, cassette

10-key, ppt, card, serial
print (to 120cps), line
print (to 1250lpm), crt

FORTRAN, BASIC, assembler,
ALGOL, IMAGE 1000 dbms -

$30K-$40K ($780-81036 5-year)

1250ipm), crt

H-P General Systenis

2000 Series Models 30 & 40
7.640 since 1969

yes
32 lines (HASP, CDC U200)
manufacturing, education

HP 2108A (M/ZO) ~
96K-128K MOS (650nsec) .
16bits, 1.94usec (5 digits) -

cartridge
sequential
reel-reel, cassette

ppi, card, serial print (to
120cps), line print (to

BASIC v

'$67K-$75K ($1424-$1598/mo)

Software/support soft and support iyncl soft and support extra - soft and support extra .- support and some soft extra -. . - support and some soft extra
boinments ‘ security systérﬁ for time-
1 sharing environment

.
Manufacturer H-P General Systems Honeywell Honeywell Honeywell Hotel Computers
Model Hiuhlighu 3000/11 Series 6/06 61/58 & 61/60 62/40 & 62/60

No. installed/date
Multiprogramming
Communications
Applications

Processor
Internal storage
Word size/add time

Mass Storage
Discs

Access methods
Mag tapes

Peripherals

;

Soﬁware

Base Prices
Software/support

Comments

98

225 since June 1976

yes -
63 lines (2780, 3780)
manufacturing, education

HP.3000 e
128K-512K MOS (700nsec)

 16bits, 1,225usec (10 digits)

cartridge, pack
direct, sequential, chained
reel-reel, cassette

10-key, ppt, card, serial -
print (to 120¢ps), line
print (to 1250Ipm), crt

COBOL, RPG, FORTRAN,

BASIC, assembler, dbms - ... -

10 since Jan 1976
es
128 lines (own pratocol)

hospital, manufacturing,
inventory, medical

oneywell
1GK 128K MOS (650nsec)

. 16buts, 2uséc add time

" cant, pack, fixed-head . -

random, seq, indexed seq

. reel-reel, cassette -

"10-key, ppt. card, serial- U

print (165cps), line print

- (to 1100ipm), crt

FORTRAN, BASIC, macro
assembler

$110K-$190K($2338-$40385yr) $7,900

soft incl. support extra

3000 Series |l is upgrade .-
from previous 3000CX Series

soft and support extra

o a4,

micropr

to
the Honeywell 716

90 since Nov 1974

17 partitions

17 lines {own protocol)
education, hospital, manu-
facturing, inventory

Honeywell

:5K-10K core, MOS (1 2nsec)
- 8bits, 116usec (9 digits) .

cart, pack”
mdexed random
no

10-key, card, line pﬁm :

2 (to 650lpm), extended

memory, 3rd party crts

- COBOL, BASIC, acct pkg

: 1600|pm), 3rd party crts

600 since June 1974

yes

9 lines (own protocol)
distribution, manufacturing

~ Honeywell -

64K-266K MOS (1 usec/Zbytes)
8bits, add time not given . '~

cart, pack .

-direct, seq, indexed seq E

reel-reel, cassette

: 10-key, card, serial print :

(30cps), line print (to

COBOL, RPG, FORTRAN,
acct pkg

$20.6K-$25.4K ($418.8611/mo) $52K-$75.4K ($1,107-81,687)

soft and support extra

- soft and 'support extra

since 2nd Q 1973
yes, multiple partitions
1 line (own protocol)
hotels

'Varian V72

64K-512K core (660nsec)
16bits, 7.0usec add time .

cart.

random, seq, mdexed seq
-no

' 10-key, serial print

(165cps), line print "

.- (300lpm), crt

RPGII, FORTRAN IV, assemb,
acct pkg g

$125,000 (purchase oniy)

soft incl, support extra

interfaces for hotel switch-
board and in-room vending
devices available

DATAMATION
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I
Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

: Processor
Internal storage
Word sxze/add time

: Mass Storage
' Discs
Access methods
- Mag tapes

Peripherals
‘ Software

'Base Prices
“Software/support

Comments

Manufacturar

Model nghllghts
No. installed/date
Multiprogramming
Communications
Applications

Processor
“Internal storage
‘Word sue/add time

- Mass Storage
Discs .
Access 'methods
Mag tapes

Peripherals
' Software

Base Prlces
Software/support

Cqmments

" Information Associates

5100

since Sept 1975

no .

1 line (2741)

financial analysis, statistics

1BM
System/32
5 500+ since Feb 1975

1 Iine' (SDLC)
distribution, medical,
manufacturing, word process

IBM S BM .
16K-64KMOS(530nsec/2bytes) 16K-32K MOS (600nsec)

8bits, 1msec add time

no
sequential
cartridge

10-key, serial print (Sdcpéj
crt

BASIC, APL

$8,975 ($450/month 3-month) $33,560 ($680/month 3-yéar)

support and some soft extra
R :

portable comﬁmer weighing
50 Ibs, RS-232C interface
available

8bits, 150usec (5 digits)

floppy, non-removable cart
random, seq, indexed seq
no

10-key, card, serial print
(to 80cps), line print
(to 155lpm), crt

RPG II, macro assemb, acct
pkg
soft and support éxtra

approx 10,000 more System/
32’s are on order

\
1BM

System/3

30,000+ since Dec 1970
3 partitions

8 lines (SDLC)
distribution, medical,
manufacturing, ed_ucation

iBM
8bits, 24usec (5 digits)

ﬂoppy, cart, pack
not given
reel-reel

10-key, card seﬁal print
(85cps), line print (to
1100lpm), crt

COBOL, RPG Il, FORTRAN,
BASIC, acct pkg

$22,430 ($674/month)
soft and support extra

six different models

TIS .

5 since September 1974
6 partitions

# lines ng (own protocol)
order entry, distribution,
metal service inventory

Data General Nova 830 .
32K-256K core (1.0usec)
16bits, 1usec add time

floppy cart, pack -
random, seq, direct, ind seq
reel-reel

10-key, ppt, card seria‘l

print (165cps), line print
(to 600ipm), crt

BASIC, macro assembler,
acct pkg, dbms

$47,000 (purchase only)
soft and support extra

[Manufacturer )

Model Highlights
No. installed/date
Multiprogramming
Communications
Applications

Processor
‘Internal storage
Word s1ze/add time-

Mass Storage

. Discs

‘Access methods
Mag tapes

. Peripharals

Sbftware

Base Prices
Software/support

Comrhants :

Isfrﬁ'a"tasystems

BPS

due. September 1976

2 partitions

256 lines (own protocol)
not given

Data General $/200, C/300
32K-256K core (800nsec)
16bits, 600nsec add time

 floppy. cart, pack, fixed.

random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print
(1200lpm), crt

ICL
2903

16 since July 1974

4 partitions

4 lines (ICL 7181,1BM 2780)
manufacturing, retail,
distribution, data entry

IcL - :
64K-256K MOS (1.14usec)
24bits, 17.7usec (12 bits)

cart, pack
random, seq, indexed seq
reel-reel

10-key, ﬁpt.' card, Iiné
print (to 1500ipm), crt

COBOL, RPG, FORTRAN,
BASIC, acct pkg, dbms

$85,000 ($2,200/manth)
soft and support extra

Jacquard Systems

J100 Video Computer
since Aug 1975

256 partitions

62 lines (2780, 3780)
distributed processing

Jacquard
32K-128K core (1. 5usec)
16bits, 7usec add time

floppy, cart, pack.
random, seq, indexed seq
reel-reel

10-key, serial print (166cps),
line print (300lpm), crt.

COBOL. RPG Il FORTRAN IV/ BASIC, assembler

"'V, BASIC, assembler, ALGOL

acct pkg, INFOS dbms

$40,000 (purchaée only)
support and some soft extra

Oétobér, 1976

. $14,900 ($525/month)
support incl, some soft extra

" Litton/Sweda Intl

IcL

2904
not given
4 partitions
6 lines (ICL 7181, IBM 2780)
manufacturing, retail,
distribution

ICL N
128K-384K MOS (1.14nsec)
24bits, 11.8usec add time

cart, pack
random, seq, indexed seq
reel-reel

10-key, ppt, card, line
print (to 1500Ipm), crt

COBOL, RPG, FORTRAN,
assembler, acct pkg, dbms

$135,000 ($3,500/month)

. soft and support extra

firmware-enhanced versior:
of 2903

;.

1300 Series :

1,050 since Sept 1974
no

none

distribution, accounting

Sweda -
16K-40K core (1.2usec)
16bits, 225usec (5 digits)

floppy
random, seq, indexed seq -
cassette

10-key, serial print (140cps),
~crnt .

BASIC, assembler, acct'pkg,
dbms

$15.5K-$19.3K (purchase only)

soft and support extra

" International Computing

1130

4,000 since 1965

no

16 lines (bnsynch)
engineering, manufacturing,
distribution, medical

IBM -
8K-256K core, MOS (1 .52usec) 8K-64K core (2 2-3.6usec)

16bits, 4.9-8.0usec add

cartridge, pack’
random, seq, indexed seq
reel-reel

ppt, card, serial print
(15cps), line print (to
1100lpm), crt' -

RPG, FORTRAN macro
assemb acct pkg

$14.2K-$18. 9K ($826/month)
soft and support extra

cycle times vary with
processor model

System 95/99

9 since Oct 1972

17 partitions

16 lines (2780 bisynch)
wholesale, distribution,
accounts payable, inventory

Data General Nova 2/10
32K-64K core (1.00nsec)
16bits, 1.3usec add time

floppy, cart pack .
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (165cps), line print

~ (to 600Ipm), crt

RPG, FORTRAN, BASIC,
assembler, LOGOS, acct pkg

$24,000 (purchase only)
soft and support extra

Lockheed

Systems 1} & Il

300+ since late 1973

not given

none .
insurance, others by contract

Lockheed Sue
6K-64K core (800nsec)
16bits, 2.79usec add time

cartridge
random, seq, indexed seq
reel-reel

10-key, card, serial brint
(88cps), line print (to
600Ipm), crt

RPG, FORTRAN, assembler,
acct pkg

$21,950-$68,520
soft and support extra

this system with insurance
software is called Servus 80

. 4K- 32K core (see comments)

“BASIC, assembler, ALGOL,

Logical Machine

- self-organizing, no software

System/360 Model 20
15 000, since Nov 1964

1 Ime (blsynch)
manufacturing, dlstnbutnon,
education, government

IBM
8bits, 209usec (5 digits)

pack
random, seq, indexed seq
reel-reel

card, serial print (15.5¢cps),
line print (to 1100lpm)

RPG, macro assemb, acct pké

i

$13,040 ($529/month)
soft and support extra

low end of 360 Series; cycle
times vary with processor
model

T Datasys
TPS
not given

256 lines {(own protocol)
not given

Data General Nova’3/12
96K-256K core (800nsec)
16bits, 800nsec add time:

floppv, cart, pack flxed
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serfal

print (165cps), line print

(to 1200lpm), crt

COBOL, FORTRAN IV/V,
acct pkg.

$25,606 (pdrcﬁase only).
support and some soft extra .

ADAM .

76 since March 1974

no -

none

business accountmg, filing

LOMAC ALP. .
32K-64K MOS (550nsec)
16bits, 1.5usec (5 digits)

cartridge
indexed sequentlal
I'IO

10-key, serial print (165cps),
crt 3

ADAM English, acct pkg, G
dbms

$39,995 (purchase onlyi
soft and support incl

aids other than English vo-
cabulary reportedly required
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Manufacturer
Model Highlights
No. jnstalled/date
Multiprogramming
Communications
Applications

Processor
:Internal storage
Word size/add time

Mass Storage
Discs. - - .
Access methods
Mag tapes.

Periplierals
Software

Base Prices

Lucc;;-bwsiystems

Model 310
slnce June 1976

1 Ilna (2780)
distribution, CPA’s, word
processing, wholesalers

DEC Datasystéem 310
16K-64K core (1.4usec)
12bits, 2.8usec add time

floppy. c'artri&ge
random, ‘sequential
no

10-key, serial print (180cps),
line print (to 300lpm), crt

BASIC, assembler, DIBOL,
acct pkg

$22,695 ($500/month)

Lucero Systems

Model 360

since June 1976

4 partitions

4 lines (2780)

distribution, manufacturing,
auto dealers, CPA’s

DEC Datasystem 350
32K-128K core (980nsec)
16bits, 7.0-1.0nsec add time

floppy, cart, pack
random, seq, indexed seq
reel-reel, cassette, cart

10-key, card, serial print
(180cps), line print (to
1200Ipm), crt

BASIC, assembler, DIBOL,
acct pkg, dbms

$29,023 ($638/month)

Lucero Systems

Mode! 500 -
since July 1976

63 lines (2780)
distribution, manufacturing,
auto dealers, time-sharing

DEC Datasystem 500
64K-2M (980-725nsec)
16bits, 6.0-2.7usec add time

ﬂoppvr cart, pack
random, seq, indexed seq
regl -reel, cassette, cart

10-key; card, serial print
€180cps), line print (to
1200ipm), crt -

COBOL, RPG, FORTRAN,
BASIC, assembler, DIBOL,
acct pkg, dbms

$39,875 ($877/month)

Martin, Wolfe Inc.

Mesa Two Series

140+ since Dec 1971

2 partitions.

16 lines (3780, HASP)
distribution, broadcasting,
auto parts, medicine

DEC 116
32K-128K core (960nsec)
16bits, 1usec add time

pack .
randam, seq, mdexed seq
reel-reel

10-kev. card, line print
(to 600Ipm), crt

RPG, FPG, acct pkg, dbms

$54.1K-$62.1K (purch onlyj

Med Scientific Intl

not given

no .

64 lines (own protocel)
pharmacy

" Data General Nova 3,

32K-256K (1usec- 700nsec)

16bits, 700-950nsec add time

cartridge
mdexed sequenual
reel-reel

10-key, bpt, card, setial
print (to 165cps), line
print (300!pm), crt

assembler

$110,000

Software/support soft and support incl soft extra, support incl soft extra, support incl soft incl, support extra soft incl, support extra
‘Comments similar system for medical
. laboratory is available at
$140,000
. 3 @ . . : - .
illﬂi-nufacturér Medical Comp Sci Microdat,a Microdata Midas Systems Mini-Computer Systems
Model Highlights Sysiem 2600 ) Express | & Il Reallt . . . i . MlCOS
No..installed/date 15 since Oct 1973 due Dec 1976 500+ since Nov 1973 6 since March 1976 over 250 since March 1973
Multlprog[ammmg no ' : yes ' no yes
Communications 64 lines (own protocol) 32 lines (3780, blsynch) 32 Ilnes (2780) not given 11ine(2780,HASP, CDCZOOUT)

Applications

Processor
Intgrnal-storage
Word size/add time

Mass Storage
Discs -
Access methods
Mag tapes

Peripherals
Software

Base i’ric‘és,
Software/support

Comments

hospital

HP 2108 .
4K-384K MOS (650nsec)
16bits, 1.94usec (5 digits)

ropDY, cart, pack
sequential, indexed seq
reel-reel, cassette, cart

10-key, line print (to 1200
ipm), crt

FORTRAN; BASIC, assembler,
ALGOL, acct pkg, dbms

distributed processing, order
entry

Microdata 32/S .
64K-1M MOS (400nsec)
16bits, 2usec add time

ban,.‘pack, fixed-head
random, seq, indexed seq
cartridge

10-key, card, serial print
(165cps), line print (to
600Ipm), crt

COBOL, FORTRAN, BASIC,
EPL

$150K- $550K($2500 57500/mo)$19 950-$27, 650 (purch cnly)

soft extra, support incl

systems for on-line admis-
sions and charge collection
also available

soft incl, support extra

deS|gned for oem and large-
volume users who can provide
own application software

'

manufacgurer
odel Highlights
No. installed/date
Multlprogrammmg
Communications
Appllcatlons

[ .

Processor = .
Internal storage
Word size/add time

Mass Storage
Discs |
Access methods
Mag tapes

Peripherais
Software

Base Prices
Software/support

Comments

100

Minuteman Computer

1770 Series

80 since 1973

no .

1 line (own protocol)
distribution, manufacturing
liquor wholesalers

Data General Nova 2/10 ~
32K-64K core. (1usec-800nsec)

" 16bits, 2.7usec add time

cart, pack *
random, seq, indexed seq
reel-reel, cassette, cart

10-key, ppt, cafd serial
print (165¢cps), line print
(to 900Ipm), crt

COBOL. FORTRAN BASIC,
assembler, acct pkg, dbms

$39,995 {purchase only)
soft and support extra

MIS Internat
4501-0502
since.May 1976

7 partitions

7 lines (SDLC)
warehousing, distribution

NCR 8200, others

engineering, education, time-
sharing, accounting

Microdata 1600
16K-128K core (1usec)
16bits, busec add time

cart, pack, fixed-head
random, sequential
reel-reel, cartridge

10-key! card, serial print
(165¢ps), line print (to
600lpm), crt ‘

RPG, BASIC assembler,
Enghsh acct pkg, dbms

$33,900 (purchase only)
soft and support incl

marketed through déaler net-
work

accounting, medical, buwlmg
establishments

Datapoint 1100
16K MOS (1.6usec)
8bits, 4.8usec add time

flopDY, cart, pack
not given
reel-reel, cassette

10-key, card, serial print
(to 240cps), line print
(to 600Ipm), crt

acctg pkg

$22,000 (purchase only)
not given

municipal government, educa-
tion, fuel, apparel, etc
Data General Nova 2/10 !

65K-130K core(1usec-800nsec)
16bits, 1.2usec add time

cartridge, pack
random, sequential
reel-reel

10-key, card, serial print
(to 330cps). line print
(to 600Ipm), crt

BASIC (extensive), acct pkg

$49,900 )
soft and support extra

- Mi'VIere bigital Sciences

3056 & 3088 -

18 since May 1976

12 partitions

16 lines (own protocol)
distribution, inventory,
accounting

Mylee 3G
32K- 158Kcore(1 2usec/2bytes 88K 152K MOS (800nsec)

8bits, add time not given

cart, pack
not given
cassette

10-key, acct keyboard,
ppt, card, serial print
(to 300cps), line print
(to 1200lpm), crt

COBOL, Text Editor, acct
pkg

$40,000 ($1,200-53,000/mo)
soft and support extra

pricing depends on cbu se-
lected: NCR 8200, Interdata

8/32, or Data General Eclipse

16bits, 125usec (5 digits)

cartridge
indexed sequential
no

10-key, card, serial print
(165cps), line print (300Ipm),
crt

ACE, acct pkg, dbms

$37.5K-$40.8K (purchase only)
support.incl, some soft extra

user has, choice of 1 of 8
inventory management pack-
ages included.

NCR

299-100.& 200

16,000 since Jan 1974
no

1 line (own protocol)
retail, financial, manufac-
turing, wholesale

NCR 299
8K-16Kbits core (7usec/blt)
64bits, 220msec add time "

no
not given
cassette

10-key, ppt, serial print
(15cps), mag card

assembler, acct pkg

$7,250-59,300 (to $310/month)

soft and support extra

user-programmed through
optically read coding sheets

499 = .
- 300 since Feb 1976

no
2 lines (bisynch)
business accounting

NCR 605 _ -
12K-32K core (1 2usec)
16bits, 1.7msec (5 digits)

cartridge
random, sequemlal
cassette

10-key, ppt, card, serial,
print (to-130cps), line print
(to 300ipm), mag card, crt

NEAT/AM, acct pkg
$17, 900 (purchase only)
soft and support extra

replaces NCR 399 (6000 sold)

DATAMATION
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1300-400 since Sept 1974
7 partitions

7 lines (2780, bisynch)
hospital accounting, gov't,
distribution, wholesaling

NCR 605
32K-128K core 1.2usec
16bits, 2.4usec (8 digits)

cart .
random, seq, indexed seq
cassette

10-key, card, serial print
(175¢cps), line print (to
300Ipm) crt

‘COBOL, assembler, NEAT/3,
acct pkg

'$33,420 ($945/month)
soft and support extra

NCR

Century 75
50 since May 1976

no
10 lines (2780, bisynch)
business applications

NCR 615-950
16K-64K core 1.2usec
8bits, 28.8usec (5 digits)

pack
random, seq, indexed seq
cassette

card, line print {to 450lpm),
‘et : . :

COBOL, RPG, FORTRAN,
BASIC, assembler, NEAT/3,
acct pkg, dbms

$56,850 ($1,650/month}
soft and some support extra

Century 101

1,200 since Aug 1972

9 partitions

255 lines (2780, bisynch)
business applications

NCR 615-952
16K-128K core (1.2usec)
8bits, 25.2usec (5 digits)

cart, pack . :
random, seq, indexed ' seq
reel-reel, cassette

10-key, ppt, card, serial
print (6cps), line print
(to 3500ipm), crt

COBOL, RPG I, FORTRAN IV
BASIC, assembler, NEAT/3,
acct pkg, TOTAL dbms

$69,5620 ($2,005/month)
soft and support extra

" Nixdorf

System 8870

since 1975

yes

9 lines (own protocol)
distribution, medlcal
garment

DCC 116-H
64K core (960nsec)
16bits, 1.0usec add time

“cart

random, seq. mdexed seq
reel-reel

10-key, ppt, card, serial
print (165¢cps), line print
(to 600Ipm), crt

BASIC, assembler
$39,990 ($851/month)
soft and support extra

includes NIDAS
distribution accounting
system

" Nixdorf

System 840
3,000 since Nov 1973

no
1 line (2260,2740,DCT2000)
mortgage, automobile,
general accounting

Nixdorf 154 :
6K-24K core (2. Ousec)
12 bits, 8.0usec add time

pack .
random, seq, indexed seq
reel-reel, cassette

10-key, ppt, card, serial
print (to 165¢ps) mag
card

assembler, BOSS, acct pkg

S

$22,490 ($485/month)
soft and support extra

) :.Norﬂeld Datasystoms

System 1

over 20 since June 1973
2 partitions

32 typical (2780,SDLC, HASP
automated reporting,

order entry

i
|
i

Data General Nova
32K-256K core (800nsec)

A6bits, 800nsec add time

cart, pack ¥ e
random, seq, mdexed seq,,‘
reel reel, cassette E "

ppt; card, serial plini :
(to 420cps), line print= . ¢
(to VG‘OOIpr‘n), ert

BASIC, as‘sérﬁﬁler,'dbrhsy”

$35,000 ($1,250/month)
soft incl, support extra

INorfield Datasystems

ISystem 2
‘not given

yes
1128 typical(2780,SDLC,HASP)
Jautomated reporting,

‘order entry

| .
Data General .Eclipse C/300

32K-128K core (800nsec)
16bits, 600nsec add time

cart, pack " .
random, seq, indexed seq
reel-reel, cassette

ppt, card, serial print
(to 420cps), line print
‘(to 600Ipm), crt

" COBOL, RPG, FORTRAN,
BASIC, assembler, dbms

$75,000 ($3,000/month)
‘soft incl, support extra

Philips

'P 350
‘2 000 since June 1970

h Ilne (2780)
'banking, insurance,
‘medical, utilities

Philips -
600-1200words core (1 Susec)
64 bits,-add time not given -

cant
random, seq, mdexed seq
‘cassette

:10-key, ppt, card,
“serial print (40cps),
line print. (to GOOIpm)
mag card

‘assembler, acct pkg

$15,600-26,500($350-600/mo)
soft and support extra

another 18,000 P 350s
installed worldwide

October, 1976 .

Northrop Data Systems

BDS 1000 & 2000

50 since June 1972

7 partitions

8 lines (own protocol)
hospital, medical,
furniture manufacture

Microdata 1600
16K-64K core (1usec)
8-32bits, 9.68usec (7 digits)

cart
random, seq, |ndexed seq
reel-reel

10-key, card, serial print
(to 120cps), line print
{to 600lpm}), crt .

BASIC, assembler, acct pkg, '

dbms

$49,3K-$62.6K (purchase only):$4,9K-58.8K ($177 310[m0)

soft and support extra

Olivetti

A5 & AB Series
since Feb 1975

no
1 line (2848, 2260, 2780)
credit.union, education
distribution

Olivetti 5000 Series -~ -
0.5K-4K, MOS (1.5usec)-
64bits, 10usec add time

floppy -
random, seq. |ndexed seq
casseue ;

10- key, pit, serial print -
(160ps), line.print’
(to 300Ipm), mag ¢ d

assembl
dbms’

oft and suppon extra

mag cards used for
program storage and
data I/ E

110 key,

- RPG, assembler, PL/1
acct pkg, dbms S

Olivetti

A7 Series

since March 1875

2 partitions

1 line {bisynch)

credit union, education,
distribution

Olivetti 7000 Series
16K-48K MOS (900nsec)
8bits, 6.1usec add time

floppy, cart, fixed-head
random, seq, indexed seq
cassette, -

pt card senal S
print (to 1750ps) line':

.- print (to 600lpm), mag
) ,card crt il

©$15.5K-18.5K (5542 $645/m0)

sof! and support extra

‘dbms- .

Pako

Pricing/Invoicing System
since June 1975

15 partitions

1 line (2780)
photofinishing

Computer Automation LS! 2/20
32K-64K core (1.2usec)
16bits, 25usec(8digits) add . -

cart

.random, seq, indexed seq

reel- reel

10-key, ppt; card line pnnt

‘ k(to 300Ipm) crt

Gk

$69,745 (burcﬁase on,ly)l
soft and support extra - -

. 10-key based system also .
' available at $32,370

- - assembler, acct pkg'

Phlllps

P310 & P320

300 since June 1975
no

1 line (2780)
banking, insurance,
medical, utilities

Philips
8K-16K core (1.5usec)

: 8bi;s, add time not given

no
not given
cassette

10- key, ppt, card, sena| prmt

- (50cps), mag card

$7K-815.2K ($160 345 monti

soft'and support extra

“another 700 P300S

installed worldwide

Programmed Control

Prophet 21 Model 1-
15'since 1972

22 partitions

not given

distribution, beverage
manufacturing & wholesale

- Texas Instruments 9608

32K-128K MOS (700nsec)

16bits, 3.6usec add time

cart

“random, seq, |ndexed seq

no

10-key, serial print
{10cps), line print
(250lpm), crt

Prophet 21, acct pkg,/
dbms )

$42,500 (purchase only)
soft and support incl

marketing is primarily
in northeastern U.S.

Programmed Control

Prophet 21 Model 2

due Jan 1977

128 parmlons

not given .
distribution, beverage, -
manufacturing & wholesale

Texas Instruments 990/10
32K-2M MOS (700nsec)
16bits, 2.8usec add time

.. cart, péck
random, seq, mdexed seq
no

10-key, serial pnnt
(10cps), line print
(250lpm) crt

Prophet 21, acct pkg,
dbms.

$42,500 (purchase only)
soft and support incl

marketing is primarily
in_northeastern U.S:

Qantel

Systems 800 through 1300
470 since 1st Q 1974

30 partitions

32 lines (2780)

wholesale, distribution,
medical clinics

Qantel Q7 or Q7.5

-32K-128K MOS (1. 5usec)‘
Bblts, add time not grven

cart pack

- random, seq, indexed seq

reel- reel

10-key, ppt, card senal T

(165¢cps), line print
(to 12001pm) crt

assembler, QIC (BASIC)
acct pkg

$32K-$42.5K (purchése only)
support and some soft extra

0.1 Corporatlon

. 8K-64K MOS (SOOnsec) e
- 8bits, 2usec add time :

. floppy, cart :

Q1/LMC
200 since 1975

yes
8 lines (3741)

accounting, credit union,
word processing

|ntel 8080

random, seq

‘no.

10-key, serial print
(t0,200cps), line print

~ (300lpm), crt

i

asserﬁbler, l'?‘L/1, acct pkg,
bms '

$17,950 (purchase only)
soft' and support incl

up to 4 workstations
per system

‘flo ppy.

Randal Data 3ystems

Link-100

100 since Oct 1975

2 partitions

8 lines (2780, DCT 1000)
lumber industry, medical,
demal management

- Randal- 1007
:132K-64K MOS (600nsec)
-16bits, 2.4usec add time .

formatted, text, ind seq, seq
reel-reel

10-key, ppt, card, serial
print (to 180cps), line print’
(to 600lpm), crt

‘BASIC, acct pkg

+1$12,000 ($273/month)
..soft and support extra
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anufacturer

I

Model Highlights

No. installed/date

Multiprogramming

Communications
ppllcatlons

ll

Processor

werhal storage
;orc! size/add time

Mass Storage
Disc

‘Access methods
Magltapes

Perlpherals
Sbftware

Base Prices

Randal Data Systems

Link-200

since Aug 1976

16 partitions

8 lines (2780, DCT 1000)
lumber industry, medical,
dental management

Randal-200

32K-64K MOS (600nsec)

16bits, 1.2usec add time

cart

formatted, text, ind seq, seq

reel-reel

10-key, ppt, card, serial
print (to 180cps), line
print {to 600ipm), crt

BASIC, acct pkg

$20 000 ($450/month)

Randal Data Systems

Link 310 & 410

100 since June 1974

9 partitions

8 lines (2780, DCT1000)
lumber industry, medical
dental management

Data General Nova 2/10
32K-64K core (1.0usec)
16bits, 1.2usec add time

cart .
formatted, text, ind seq, seq
reel-reel

10-key, ppt, ycard, serial
print (to 180cps), line
print (to 600lpm), crt

BASIC, acct pkg

$33.5K-$35.5K($762-808/mo)

Raytheon

PTS/1200

50 since Nov 1974

20 partitions

1 line (2780)
transportation, insurance,
finance

Ray theon
48K 128K MOS (1.28usec)
16bits, 2.8usec add time

cart
random, seq, lndexed seq
cassette

10-key, .card, serial print
(to 165¢ps), line print
(300Ipm), crt

MACROL, dbms

$30,580 ($830/month 3-year)

STC Systems

Ultimacc 2000

not given

8 partitions

not given
manufacturing, banking,
government, dist process

Data General. Nova 1200
32K-64K core (1.35usec)
16bits, 1.35usec add time

floppy, cart, pack
direct, random, seq, ind seq
reel-reel

10-key, ppt, card, serial -
print (to 165cps), line
print (to 600Ipm), crt

COBOL, FORTRAN, BASIC,

assemb, acct pkg, dbms

$41,000 (purchase only)

STC Systems

Ultlmacc 3000 & 3370
not given

50 partitions

not given
manufacturing, banking,
government, dist process

Data General Nova 830
32K-256K core (1usec)
16bits, 1usec add time

floppy, pack
direct, random, seq, ind seq
reel-reel

10-key, ppt, card, seriat
print (165cps); line
print (600lpm), crt

COBOL, FORTRAN, BASIC
assembler, acct pkg, dbms

$87,000 (purchase only)

Software/support soft and support extra soft and support extra soft and support incl soft and support incl
Comiments company formerly called company formerly called i
i Ultimacc Systems, Inc. Ultimacc Systems, Inc. :
i .
Manufacturer Tal-Star Tri-Star Inc Tri-Star Inc Vanguard Comp \"/ d Comp
Model Highlights TDMS System TTK-10 TEK-80 V500 V400
No. installed/date since 1972 1 since May 1976 5 since April 1975 2 since March 1976 not given
Multiprogramming 2 partitions 2 partitions variable partitions variable partitions
iCommunications 15 fines (own protocol) 64 lines (2780) 64 lines (2780) 64 lines (own protocol) none
Wpplications graphic arts, papers accounting, data base management not given not given

' mventory
Processor General Automation 18/30 Data General Nova 3/12 Data General Eclipse $/200 Raytheon RDS 500

Internal storage
Word size/add time

Mass Storage

32K-64K core (1.2usec)
16bits, 2.4usec add time

64K core (1usec)
16bits, 6.8usec add time

128K-256K core (2usec)
16bits, 6.6usec add time

* Raytheon RDS 500
65K-131K core (700nsec)
16bits, 1.4usec add time

65K core (900nsec)
16bits, 1.Busec add time

Discs floppy, pack floppy, cart, pack cart, pack floppy, cart, pack, fixed cart

Access methods random, seq, indexed seq indexed sequential indexed sequential direct, seq, linked, ind seq direct, seq, linked, ind seq

Mag tapes reel-reel reel-reel reel-reel reel-reel no

Peripherals 10-key, ppt, card, serial 10-key, ppt, card, serial 10-key, ppt, card, serial 10-key, card, serial print 10-key, serial print

[ print (10cps), line print print, line print (200lpm), print, line print (to 900Ipm), (to 330cps), line print {330cps), cnt
{240ipm), crt crt crt . {to 1250tpm), crt

Software COBOL, RPG, FORTRAN COBOL, FQhTRAN, BASIC - COBOL, FORTRAN, BASIC COBOL, SPL, dbms SPL

B assembler, acct pkg, dbms assembler, acct pkg assembler, acct pkg, dbms

Base Prices $73,600 (purchase only) $66,000 ($1,518/month) $167,930 ($3,863/month) $55,000 y $45,000 :

Software/support soft-and support extra soft incl, support extra soft incl, support extra soft and support extra soft incl, support extra

Comments

Manufacturer Wang Wang - T Wintex Computer

Model Highlights
No. installed/date
@uhiprogramming
ommunications
{Applications

Lrocéssor .
internal storage

Word size/add time :

Mass Storage
Discs

Access methods
Mag tapes = -

Peripﬁeféls

i$oftwa re

Base Prices

Software/support :

Comménts :

102

PCS .
since April 1976
no

1 line (2780,3780,2741,3741)

education, laboratory,
engineering, management

~ Wang 2200
< 8K- 32K MOS (1 6usec)
8bits, 800usec (13digits). *

ne
sequential

- cassette

‘10-key, serial print .

(200cps), line print

{250Ipm), crt

BASIC, ’aty:ct pkg

$5,400 (purchase only).
soft extra, support incl

) _portable computér
weighing 57-1bs

“reel-reel, cassette

2200 Series & WCS Series
since April 1975

no

1 line (2780,3780,2741,3741)
manufacturing, distribution,
banking, insurance

Wang 2200
4K- 32K MOS (1. 6usec)
8b|ts, 800usec (13d|g|ts)

floppY. can .
random, seq, indexed seq

" 10-key, ppt, card, serial
< print (200cps), Ime pnnt
S (250Ipm) crt -

: BASIC, acct pkg, 'dbms

$2 4K-$30.4K (3207 -$1 034)

g soft extra, suppon incl

Warrex Computer

Centurion Series

due 4th Q 1976

yes :

8 lines (own protocol)
oil/gas, medical, banking,
accounting, distribution

CC-200 Series .
24K-252K (800nsec)

" 16bits, add time.not given "

cart
random

- reel-reel, cassette

10-Key, ppi. card, serial
~print (175cps), fine 1
print (to 600lpm), crt:

~ FORTRAN, BASIC; assembler

CPL1, CPL2, acct pkg, dbms

'$20K-$35K (burchase only)
*support and some soft extra

200NS

since Jan 1975

no .

1 line (own protocol)
distribution, professional
service

Wintex. microprocessor -

- 8K-64K MOS (650nsec)

8bits, 1.5msec add time

* floppy, éart. pack

key seq, seq, indexed seq

no ..

10-key, line print’

(6§Ipm), crt

assembler, acct pkg

-$11,880 ($280/month-5 year) .
~'soft and some support extra
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Vendor Index

For additional information re-
garding the products in this
survey, please contact the ven-
dors directly, either at the ad-
dresses listed below or by cir-

cling the appropriate number

on the reader service card .

bound into this issue.

Advanced Information Design
745 Distel Drive

Los Altos, CA 94022
(415)961-0500

CIRCLE 201 ON READER CARD

A. K. Industries

P.O. Box 286

Skippack PA 19474
(215) 584-1776

CIRCLE 202 ON READER CARD

American Management
Systems, Inc.

561 Pilgrim Drive, Suite D
San Mateo, CA 94404
(415) 573-9481

CIRCLE 203 ON READER CARD

Anderson-Jacobson, Inc.
1065 Morse Avenue
Sunnyvale, CA 94086
(408) 734-4030

CIRCLE 204 ON READER CARD

Applied Data Communications
. 1509 East McFadden

Santa Ana, CA 92705

(714) 547-6954

CIRCLE 205 ON READER CARD

Applied Data Processing, Inc.
33 Bernhard Road

North Haven, CT 06473
(203) 787-4107

CIRCLE 206 ON READER CARD

Applied Digital
Communications

344 New Albany Road
Moorestown, NJ 08057
(609) 234-3666

CIRCLE 207 ON READER CARD

Applied Digital Technology,
Inc. .

8550 West Bryn Mawr Ave.

Chicago, IL 60631 :
(312) 694-4190

CIRCLE 208 ON READER CARD

Applied Systems Corp.
26401 Harper Ave.

St. Clair Shores, MI 48081
(313) 779-8700

CIRCLE 209 ON READER CARD

J. Baker & Associates
5135 W. Golf Road
Skokie, IL 60076

(312) 677-9760

CIRCLE 210 ON READER CARD

October, 1976

Ball Computer Products, Inc.
860 E. Arquez Ave.
Sunnyvale, CA 94086

(408) 733-6700

CIRCLE 211 ON READER CARD

Basic/Four Corp.

18552 MacArthur Blvd.
Santa Ana, CA 92707
(714) 833-9530

CIRCLE 212 ON READER CARD

Basic Timesharing Inc.
650 North Mary Ave.
Sunnyvale, CA 94086
(408) 733-1122
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BDS Computer Corp.
260 Sheridan Ave.

Palo Alto, CA 94306
(415) 326-1500
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Binary Data Systems, Inc.
88 Sunnyside Blvd.
Plainview, NY 18803
(516) 822-1585
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Burroughs Corp.
Burroughs Place
Detroit, M1 48232
(313)972-7000

CIRCLE 216 ON READER CARD

Business Controls Corp.
324 Passaic Ave.

Nutley, NJ 07110

(201) 661-4950

CIRCLE 217 ON READER CARD

. Cado Systems Corp.

2730 Monterey St.
Torrance, CA 90503
(213) 320-9660

CIRCLE 218 ON READER CARD

Cascade Data, Inc.

300 Kraft Ave., S.E.
Grand Rapids, MI 49508
(616) 942-1420

CIRCLE 219 ON READER CARD

Century Computer Corp.
1601 North Main St.
Walnut Creek, CA 94596
(415) 933-6736

CIRCLE 220 ON READER CARD

Cincinnati Milacron Inc.
Mason Marrow Road
Lebanon, OH 45036
(513) 494-1200
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Codon Corp.

11 DeAngelo Drive
Bedford, MA 01730
(617) 275-2000
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Complete Computer Systems
1 Fairway Plaza, Suite 320B
Huntingdon Valley, PA 19006
(215) 946-7900

CIRCLE 223 ON READER CARD

Compucorp

12312 W. Olympic Blvd.
Los Angeles, CA 90064
(213) 820-5611

CIRCLE 224 ON READER CARD

Computer Automation, Inc.
18651 Von Karman Ave.
Irvine, CA 92664

(714) 833-8830
CIRCLE 225 ON READER CARD

Computer Covenant Corp.
136 Old Farms Road
West Simsbury, CT 06092
(203) 658-6697

CIRCLE 226 ON READER CARD

Computer Hardware, Inc.
4111 North Freeway Blvd.
Sacramento, CA 95825
(916) 929-2020

CIRCLE 227 ON READER CARD

Computer Horizons Corp.
747 Third Ave. .
New York, NY 10017

(212) 371-9600

CIRCLE 228 ON READER CARD

Computer Interactions, Inc.
P.O, Box 1354
Roslyn Heights, NY 11577

Datasaab Systems, Inc.
437 Madison Ave.
New York, NY 10022
(212) 754-0680

CIRCLE 235 ON READER CARD

Decision Data Computer Corp.
100 Witmer Road

Horsham, PA 19044

(215) 674-3300

CIRCLE 236 ON READER CARD

Design Data, Inc.

238 Main St.
Cambridge, MA 02142
(617)661-7710

CIRCLE 237 ON READER CARD

Digital Computer Controls,
Inc.

12 Industrial Road
Fairfield, NJ 07006

(201) 227-4702
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Digital Equipment Corp.
Parker St. PK 3-2
Maynard, MA 01754
(617) 897-5111
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Digital Scientific Corp.
11455 Sorrento Valley Road
San Diego, CA 92121

(714) 453-6050

CIRCLE 240 ON READER CARD

Digital Systems Corp.

(516) 487-9810 10 West College Terrace

CIRCLE 229 ON READER CARD

Computer Technology Limited
Eaton Road, Hemel
Hempstead, Hertfordshire
HP2 7EQ, England

Hemel Hempstead (0442) 3272
CIRCLE 230 ON READER CARD

Control Data Corp.
P.O. Box 0

Minneapolis, MN 55440
(616) 853-4656

. CIRCLE 231 ON READER CARD

Corstar Business Computing
Co., Inc.

One Aqueduct Road

White Plains, NY 10606
(914) 428-5550

CIRCLE 232 ON READER CARD

Data General Corp.
Route 9
Southboro, MA 01772 -

(617) 485-9100
CIRCLE 233 ON READER CARD

Datapoint Corp.

9725 Datapoint Drive
San Antonio, TX

(512) 690-7000

CIRCLE 234 ON READER CARD

Frederick, MD 21701
(301) 663-3289
CIRCLE 241 ON READER CARD

DIMIS, Inc.

1060 Highway 3 South
Middletown, NJ 07748
(201) 671-1011

CIRCLE 242 ON READER CARD

Display Data Corp.
Executive Plaza IV

Hunt Valley, MD 21031
(301) 667-9211

CIRCLE 243 ON READER CARD

Educomp Corp.
196 Trumbull St.
Hartford, CT 06103

- (203) 768-6777

CIRCLE 244 ON READER CARD

Financial Computer Corp.
412 W. Redwood St.
Baltimore, MD 21201
(301) 837-9510

CIRCLE 245 ON READER CARD

Four-Phase Systems, Inc.
19333 Vallco Parkway
Cupertino, CA 95014
(408) 255-0900

CIRCLE 246 ON READER CARD
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Some artists work faster
standing up.

It has the fastest
throughput in the industry.

We taught the computer
to draw. And from the beginning,
we've demanded ever-increasing
accuracy —to the point where
today, our plotters can draw
things that the human would not
even attempt. ‘

But in the computer
world, time is money. So our
artists have to perform with
remarkable speed.

Last year, we ran an ad
where we said that our giant
748 Flatbed Plotter could draw
faster than ink flows.

Now we're introducing the
960 Plotter.

104
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facilities are unmatched
throughout the world.

See our new artist at
work. Call or write California
Computer Products, Inec.,

DA-10-76, 2411 West La Palma
Avenue, Anaheim, California
92801. Telephone
(714) 821-2011.

How fast is fast? /

The 960 can draw at a rate
up to 30 inches per second.

And from a dead start, it
can accelerate to that speed after
traveling only 3/10 of an inch.

Less noise. Less space.

The new 960 is extra-
ordinarily quiet. And
because it’s a vertical plotter,
it takes up a lot less space.

Remember, CalComp
taught the computer to draw,
and our plotter marketing
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General Automation, Inc.
1055 S. East St.
Anaheim, CA 92805
(714) 778-4800

CIRCLE 248 ON READER CARD

General Information Systems
P.O. Box 17388

Irvine, CA 92713

(714) 838-6209

CIRCLE 249 ON READER CARD

General Robotics Corp.
57 N. Main St.

Hartford, WI 53027
(414) 673-6800

CIRCLE 250 ON READER CARD

GRI Computer Corp.
320 Needham St.
Newton, MA 02164
(617)969-0800

CIRCLE 247 ON READER CARD

Harris Corp., Computer
Systems Division

1200 Gateway Drive

Fort Lauderdale, FL 33309
(305) 974-1700
CIRCLE 251 ON READER CARD

Hewlett-Packard, Calculator
Products Division

P.O. Box 301

Loveland, CO 80537

(303) 667-5000

CIRCLE 252 ON READER CARD

Hewlett-Packard, Data
Systems Division

11000 Wolfe Road
Cupertino, CA 95014
(408) 257-7000

CIRCLE 253 ON READER CARD

Hewlett-Packard, GSD
Division

5303 Stevens Creek Road
Santa Clara, CA 95050
(408) 249-7020

CIRCLE 254 ON READER CARD

Honeywell Information
Systems Inc.

200 Smith St.

Waltham, MA 02154
(617) 890-8400 -

CIRCLE 255 ON READER CARD

Hotel Computers, Inc.

2115 Arlingten Downs Road
Arlington, TX 76011

(817) 460-7575

CIRCLE 256 ON READER CARD

IBM Corp., General Systems
Division

P.O. Box 2150

Atlanta, GA 30301

(404) 256-7000

CIRCLE 257 ON READER CARD
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Information Associates, Inc,
97 Humboldt St.

Rochester, NY 19609

(717) 288-6900

CIRCLE 258 ON READER CARD

Interdata, Inc.

2 Crescent Place
Oceanport, NJ 07757
(201) 229-4040

'CIRCLE 259 ON READER CARD

International Computers
(USA) Limited

555 Madison Ave.

New York, NY 10022
(212) 486-7400

CIRCLE 260 ON READER CARD

International Computing Co.
7316 Wisconsin Ave,
Bethesda, MD 20014

(301) 654-9120

CIRCLE 261 ON READER CARD

IST Datasystems

3000 Directors Row
Memphis, TN 38131
(901) 332-3544

CIRCLE 262 ON READER CARD

Jacquard Systems

2502 Broadway

Santa Monica, CA 90404
(213) 829-3493

CIRCLE 263 ON READER CARD

Litton Industries, Inc., Sweda
International Division

34 Maple Ave.

Pine Brook, NJ 07058

(201) 575-8100

CIRCLE 264 ON READER CARD

Lockheed Electronics Co.,
Data Products Division
U.S. Highway 22
Plainfield, NJ 07060
(201) 757-1600

CIRCLE 265 ON READER CARD

Logical Machine Corp.

'887A Mitten Road

Burlingame, CA 94010
(415) 692-4970
CIRCLE 266 ON READER CARD

Lucero Systems Corp.
2255 Lyell Ave.
Rochester, NY 14606
(716) 254-8560

CIRCLE 267 ON READER CARD

Martin, Wolfe Inc.

8369 Vickers St.

San Diego, CA 92111
(714)277-3700

CIRCLE 268 ON READER CARD

Med Scientific International
Corp.

P.O. Box 5127

Clearwater, FL 33516

(813) 531-7754

CIRCLE 269 ON READER CARD

Medical Computer Sciences,
Inc.

2400 West Bay Drive
Largo, FL 33540

(813) 581-8721

CIRCLE 270 ON READER CARD

Microdata Corp.

17481 Red Hill Ave.
Irvine, CA 92705

(714) 540-6730

CIRCLE 271 ON READER CARD

Midas Systems Corp.

222 Fashion Lane, Suite 115
Tustin, CA 92680

(714) 832-1317 -

CIRCLE 272 ON READER CARD

Mini-Computer Systems, Inc.
525 Executive Blvd.
Elmsford, NY 10523

(914) 592-8812

CIRCLE 273 ON READER CARD

Minuteman Computer Corp,
230 Second Ave.

Waltham, MA 02154

(617) 890-4070

CIRCLE 274 ON READER CARD

M.LS. International, Inc.
31350 Smith Road
Romulus, M1 48174
(313) 326-7010

CIRCLE 275 ON READER CARD

Mylee Digital Sciences, Inc.
155 Weldon Parkway
Maryland Heights, MO 63043
(314) 567-3420 )
CIRCLE 276 ON READER CARD

NCR Corp.

Main & K Streets
Dayton, OH 45409

(513) 449-2000

CIRCLE 277 ON READER CARD

Nixdorf Computer Inc.
O’Hare Plaza

5725 East River Road
Chicago, IL 60631 ’
(312) 693-6600

CIRCLE 278 ON READER CARD

Norfield Datasystems, Inc.
.3 Depot Place

Norwalk, CT 06855

(203) 853-2777 -

CIRCLE 279 ON READER CARD

Northrop Data Systems
19000 South Vermont Ave.
Torrance, CA 90502

(213) 532-1510

CIRCLE 280 ON READER CARD

Olivetti Corp. of Americ:
500 Park Ave. :
New York, NY 10022
(212) 371-5500

CIRCLE 281 ON READER CARD

Pako Corp.

6300 Olson Memorial Hwy.
Minneapolis, MN 55440
(612) 571-6466

CIRCLE 282 ON READER CARD

Philips Business Systems, Inc.
175 Froelich Farm Blvd.
Woodbury, NY 11797
(516)921-9310

CIRCLE 283 ON READER CARD

Programmed Control Corp.
2 East Broad St.

Hopewell, NJ 08525

(609) 466-2100

CIRCLE 284 ON READER CARD

Qantel Corp.

3225 Breakwater Ave.
Hayward, CA 94545
(415) 783-3410

CIRCLE 285 ON READER CARD

QI Corp.

6 Dubon Court
Farmingdale, NY 11735
(516) 293-0700

CIRCLE 286 ON READER CARD

Randal Data Systems, Inc.
365 Maple Ave. :
Torrance, CA 90503

(213) 320-8550

CIRCLE 287 ON READER CARD

Raytheon Data Systems Co.
1415 Boston-Providence
Turnpike

Norwood, MA 02062

(617) 762-6700

'CIRCLE 288 ON READER CARD

STC Systems, Inc.

E-210 Route 4

Paramus, NJ 07652
(201) 843-0560

CIRCLE 289 ON READER CARD

Tal-Star Computer Systems,
Inc.

P.O. Box T-1000

Princeton Junction, NJ 08550
(609) 799-1111

CIRCLE 290 ON READER CARD

Tri-Star Computer Systems -
304 Harper Drive

Mt. Laurel, NJ 08051

(609) 234-6661

+ CIRCLE 291 ON READER CARD

Vanguard Computer Systems,
Inc.

7417 Van Nuys Blvd.

Van Nuys, CA 91405

(213) 994-7343

CIRCLE 292 ON READER CARD

Wang Laboratories, Inc.
836 North St.
Tewksbury, MA 08176
(617)851-4111

CIRCLE 293 ON READER CARD

Warrex Computer Corp.
P.O. Box 943
Richardson, TX 75080
(214) 233-8400

CIRCLE 294 ON READER CARD

Wintex Computer Corp.

544 Lunt Ave.

Schaumburg, TIL 60172

(312) 529-2080

CIRCLE 295 ON READER CARD
(Continued on page 107)
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36" PLOTTER WITH COST-PERFORMANCE PLUS
| THE NEW SERIES OF

DP-8 DIGITAL PLOTTERS

PICK THE ONE YOU NEED TODAY

e Three low-cost, high-performance
models |
Nine switch-selectable step sizes
One or three pens

3 o'r 4.5 ips | DP.8Y

Quiet operation ‘ 3 IPS, Single pen
Positive paper feed | 7600
Can be driven by existing interfaces
Priced from $7600

Options:

12" paper handling drum — $900
- 36" paper take-up spool — $300
Plexiglass cover — $450 g
Paper tear-off bar — $125 - Dr8s 45 IPS, Single pen,
Plot timer clock — (contact
factory for price)

9 switch-selectable step sizes
$8400 o

-0- . y 9 pen,
9 switch-selectable step sizes
$9500

ROUSEOR | REGORDER

instrrument CWPANY DIVISION OF BAUSCHG LOMB @)

ONE HOUSTON SQUARE (at 8500 Cameron Road) AUSTIN, TEXAS 78753 )
(512@(33;53820 TWX 910—874—2022 cable HOINCO

n 6 8240 Gistel Belgium
EUROPEAN OFFICE [/ 059/277445 Telex Bausch. 19399
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SMALL BUSINESS
COMPUTERS

Mr. Bobick is presently the manag-
ing editor of ‘‘Datapro Reports on
Minicomputers.™ Prior to joining
Datapro Research Corp. he was a
district manager with Cummins-
Allison Corp., where he was en-
gaged in marketing data entry
equipment, and a sales represen-
tative for Honeywell Information
Systems.

Mr. Armon is an associate editor of
‘““Datapro Reports on Minicom-
puters.” His past experience in-
cludes nine years as assistant di-
rector of the institute of Computer
Sciences in Philadelphia, where he
developed the school's curriculum
and directed its in- house computer
operation.

Mr. Yerkes is also an associate edi-
tor of “Datapro Reéports on Mini-
computers.” Previously he served
as a senior instructor in the pro-
gramming and maintenance of
front-end processors with GTE In-
formation Systems, as a. senior
technical writer with Burroughs,
and as a computer maintenance
instructor with the RCA Serv:ce
Co.

October, 1976

SOFTWARE ANALYSTS

As a leading innovator in the telecommunications field, GTE Auto-
matic Electric Laboratories is developing electronic stored program
controlled PCM switching systems to meet the needs of the tele-
phone industry for modern TOLL and END OFFICE applications.

Challenging development positions are available in the areas of:

—Call handling software for real-time applications

—Real-time recovery and diagnostic programs for system main-
tenance

—Software feature additions to enhance the design for future
sales '

Requirements include a BS or MS in EE or Comp Sci and a mini-
mum of 2 years experience in the design of on-line, real-time soft-
ware (PLI experience desirable).

Please submit a detailed resume stating salary hlstory and require-

ments to:
David G. Crowley

Professmnal Employment

AUTOMATIC ELEETRIE

400 North Wolf Road, Northlake, lllinois 60164

An Equal Opportunity Employer

CIRCLE 107 ON READER CARD
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. GEE, IM S0RRY, BOSS. BUT THE
/. DUPUCATOR 15 ON THE BUNK AGAIN.

Don’t let COM slow down, just when

Bruning can tailor a fast,
easy and dependable fiche
system especially for you.

You shopped around for your computer and
COM unit. If you give the same careful '
consideration to your fiche duplication and

retrieval systems, we think you'll go with

tabletop model, our OP10 or OP11 can take
care of your low-volume requirements. Every
Bruning microfiche duplicator provides
quality that meets or exceeds industry
standards.

You can choose vesicular or diazo prbcess
in most models, and all high-speed units
mate to an automatic collator—

the proven ones. From Bruning.

Our broad line includes everything INFO

a Bruning exclusive. =
In addition, we're the only supplier

you need to tailor a fast, accurate - N who can tailor your system with either

and dependable fiche system. : SOURCE fast, automatic fiche retrieval

One that uses your COM data COMPUTER DOCUMENT devices or manual microfiche

base, yet is simple enough for 4 i readers.

anyone in your office to operate. CoM CAMERA The Bruning 96 is our newest
A Bruning fiche system means ~ / cartridge retrieval/ printer. With

quality and dependability. Based on : pushbutton ease, you get a display of

proven performance—the fact that a JA%?ER any account in the house—and a hard

system is only as good as it works— copy, if needed —in seconds.

Bruning represents an B If you don't need hard copies,

outstanding value. DUPLICATOR || get a Bruning 95. It has all the
Say you want to duplicate fiche. other convenience features

At 1500 copies per hour, our ' of the 96. :

OP59 is the world's fastest microfiche An automated Bruning reader,

duplicator. If you prefer a handy » R[E)'EI‘;:E\@L such as our new pushbutton Model 97,

CIRCLE 29 ON
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UEs, SIR | HAVE THE ENTIRE STAFE  [F g2
~ LOOKING FOR THAT ! R&@,‘Fgﬁ&

INFORMATION AT
THIS VERY MOMENT.

(\
N/ |\ 2

also gives you a good look at the information
you're after. L o
And if you don’t require the speed of an
automated system, we offer a variety of
“manual readers.

Now you can tailor your own flexible, fast,
microfiche system for every location you
need to cover. We've bridged the gap

- between questions and answers in a wide

NOW | CAN SEE

© 1 GOT THOSE
BARGAIN
- SUSTEM BREAKDOWN
Blues,

it's getting down to business. '

,' variety of applications. Quite possibly, we '

can do the same for you. ; ,
Call a Bruning Micrographics Specialist

for more information. Get answers, not just

order blanks. Or write Bruning,

1834 Walden Office Square,

Schaumburg, Illinois 60196.

The bold force in micrographics.

DIVISION OF B
® ADDRESSOGRAPH MULTIGRAPH

BEREEs

LTI T
m'nu@ .

Lk fededd _



To CHRYSLER ENGINEERING, the
total refresh capability of the IMLAC
PDS-4 Computer Display System
means highly . interactive graphics
plus significantly brighter, easier-to-
read images than on storage-tube
systems.

Styling, Product Engineering and
Soft Fabric Trim groups at Chrysler
access their problems directly with
- immediate feedback. No waiting for a
total solution from the central pro-
cessor or printout from the plotter.

A large percentage of time is spent
zooming in on details and the IMLAC
hardware-operated Scaling Control
is greatly appreciated. No need to
enter the CP with language com-
mands. A simple twist of the control
knob provides both scaling and X-Y
positioning. :

Whether the application involves
developing data for the N/C milling
apparatus to produce wooden die

vee PDS=4 Interactive Graphics
tem

model stacks (shown here) or devel-
oping an optimized “nesting pattern”
for efficient soft fabric cutting, the
PDS-4 permits Chrysler engineers to
work easily in the graphic form they
are most used to. The result, more
engineers with easier access to the
computer facilitgt. .

The PDS-4 System incorporates
its own 16-bit general purpose Mini-
computer with a full range of digital
peripherals including a Removable
Dual Pack Disc with virtually un-
limited storage, Hard Copy Device,
Interactive Graphic Devices and ex-
tensive Software Support including a
display-oriented FORTRAN IV
package.

Low IMLAC system

" Photos courtesy'Chr'ysIer Corporation ‘

cost makes interactive graphics a
logical way to improve productivity
of Computer Aided Design. PDS-4
gives engineers and designers-a true
“sketchpad" capability. And, as one
Chrysler engineer notes, “Anything
that is displayable is drawable and
our end product in this group is
drawings!”

Call or write today for complete
price and performance information
plus an Applications Bulletin on
Chrysler Engineering use of the
PDS-4. We'll also be glad to arrange
for you to see a PDS-4 in operation.

IMLAC CORPORATION, 150 A St.,
Needham, Massachusetts 02194

(617) 449-4600

1976 Aspen/Volare Wooden Die Model Stack

Computer Display Systen

BOSTON
(617) 449-4600

110

WASHINGTON, DC
(301) 277-6127

ORLANDO
(305) 894-7531 (312) 654-1208 (313) 358-5070

CHICAGO DETROIT
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CORPORATION

Ji=IMLAC

LOS ANGELES SAN FRANCISCO LONDON, ENGLAND
(213) 990-4244

(408) 245-9291 (01) 903-7362
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Managlng Change

by Philip H. Braverman

Some changes are unavoidable. Some are desirable. Some come down as
edicts; others just sneak in.Set up ways to handle them before they happen.

Most project managers would agree
that “change” is the major factor influ-
encing the success or failure of a dp
development project. It’s as simple as
this: Changes that occur during the
course of a project are not only una-
voidable, but are often desirable if the
application produced is not to be obso-
lete or irrelevant by the time it is in-
stalled. Uncontrolled changes, on the
other hand may adversely affect sched-
ules, costs, productivity, rework and
morale.

Observe always

that everything is the -
result of a change and get'
used to thinking that there
is nothing Nature loves so

well as to change existing
forms and to make new ones

like them.
‘Marcus Aurelius, Meditations

Change must be an orderly, con-
trolled process if project disasters are
to be averted. This requires a funda-
mental understanding of the origin of
change and some tools and techniques
to assist project management. A pro-
cedure for controlling change must be
a formal part of every project plan,
and an accepted standard in the orga-
nization’s dp user management system.

Let’s define what we mean by
“change” in the context of a dp devel-
opment project:

e Change is any event, action, or
edict which may affect the scope of a
project, the schedule of a project, or
the resources planned for the project.

e The net effect of the change to the
scope, schedule or resources could be
zero—but that is usually not the
case.

e The normal case is that the

October, 1976

change will add more function, length-
en the project schedule, and cost more.
Changes are, therefore, the enemy of
those who get committed to a project
with fixed schedules and resources, in
an environment where change can fos-
ter defensive behavior and reduce co-
operation between the users and dp.

He that
will not apply new remedies
must expect new evils.
Bacon

Change is usually described as stem-
ming from “internal” or “external”
forceés.

Internal changes are derived from
events such as:

reorganizations

new products to be produced

policy of business practice changes

requirements for new information

misunderstood requirements
departmental cutbacks

External changes may. come from:

competitive pressures for increased

service

federal or local legislation

union contract conditions

changes in capability or availability

of hardware or software
Any of these (and this is by no means
an exhaustive list) can have an effect
on the project—usually a substantial
effect. And of course, the longer the
project, the more likely that these
events will occur.

Any one of them may be a show-
stopper and wreak havoc on a project
at any stage, causing a major change
of direction or even the demise of the
project. However, these sources of
change are usually not very subtle.
They come crashing down, often as

not, as directives or edicts. They are
widely known and easily explained to
executive management and to ‘the
users, who may not like the effects on
the costs or schedules, but can at least

“understand why things have changed.

A project change control system
should be able to handle these situa-
tions nicely so that resulting changes to
the job definition schedule- and re-
sources will be tolerated by manage-
ment. It’s not all that easy. You still
have to know what you are doing and
have some procedural tools to deal
with change. Unfortunately, few proj-
ects or installations have an adequate
way to control project change.

Project assumptions and manage-
ment and user expectations are much
more subtle and difficult kinds of
“change” to deal with, ones that can
cause the most aggravation and fre-
quently can cause unpleasant surprises
toward the end of the project.

Assumptions and expectations
—*'“theirs” and “ours” .

As project managers and good esti-
mators we build a set of plans for each
subphase of the development process.
Besides the overall detailed work plans
and schedules there are plans for: test-
ing, training, documentation, conver-
sion, financial reviews, project reviews
and more. Each plan is based on a
certain set of assumptions which in-
corporated the best (at the time)
knowledge available.

Plan assumptions fix such prOJect
variables as resources, skill levels, pro-
ductivity, decision and approval times,
available hardware, test time, systems
programming support and dozens
more. That’s what goes into the project
plans. Our expected output is what we
assumed about the product we pro-
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MANAGING CHANGE

duce: the functions that are. imple-
mented, the quality of the documenta-
tion, ease of use, amount of implemen-
tation support required, reliability of
the code, system performance, and. so
forth.

Now the problem is that unless all of
the plan assumptions are quantified
and well documented at the beginning
of the project, there may be little basis
for empathy and a lot of nonproduc-
tive explaining to do when a schedule
slips or a cost overrun occurs because
an assumption turned out to be miles
off. For example, test time require-
ments should have been specifically set
as a plan assumption, such, as “two
turnarounds. per day per programmer
during prime working hours and an
overnight shot.” If you were counting
on decisions being made within “five
working days” by the users, this should
have been documented. If a certain
release of a systems software product
was “needed prior to systems test
entry,” that milestone should have
been built into the project plan and put
on the critical path.

The list of plan assumptions, which
is really a list of dependencies for a
successful project, must also be subject
to change control. Unless the assump-
tions are well documented to begin
with, there are no formal reference
points from which to measure changes.
The project manager has to rely on
memory and often vague commit-
ments, “but I thought that was your
responsibility.” Or, “Well, I really
didn’t actually commit that resource, 1
thought it was still an open issue.”

Is it possible to “manage” manage-
ment and user expectations? .Con-
trolling change becomes difficult, to
say the least, if management and the
users had widely differing expectations
from the project manager in the first
place. If there is no uniform basis of
understanding, there really is no base-
line from which to measure change
and the project may have very little
chance for success. How often have
you heard comments like these from
users well into a project?

I thought that transaction would be

in the system! :

Everyone knows it should work this

way. "

You should have known we can’t

go on-line in that month,

I thought you got all the bugs out
while you were testing!

My people weren’t consulted before
you made that change.

What do you mean my data files
need cleaning?

I expected response time to be much
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faster than that.

These examples may reopen old
wounds for many of us. Unfortunately
they occur much too often in develop-
ing complex on-line application sys-
tems. Now expectations are not 100%
manageable, but here are some ideas
which may be useful:

Management and user expectations
should be fully understood before the
start of the project. This can be ac-
complished with pre-project reviews of
the project goals, project plans and as-
sumptions. The project planners should
educate the users and management as
to what the product will look like, how
it will be developed, and when it will be
installed and tuned. Differences in per-
ception about the project or the system
should be sought out and promptly
resolved. When management and user
goals are aligned with the project team
goals, you can proceed with more con-
fidence.

The outcome of these sessions
should be documented to reflect a
common understanding of the major
schedule ‘milestones and assumptions.
Feasibility studies or other project doc-
umentation generated thus far should
be updated. A simple example might
be the preparation and distribution of
a list of functions to be included in the
system and specifying also the function
that will not be included in the first
version. (If this sounds like I am sug-
gesting user-oriented requirements and
general design documentation, I cer-
tainly am.)

The system performance issue
should also be addressed at an early
stage. Even though there may be little
basis for precise performance state-
ments at this time, project manage-
ment should understand what the user
requires and what he perceives to be
“good” or “bad” response time. Early
user education is required regarding

© " PROJECT TITLE_

. PROJECT CHANGE' REQUEST

PCR 'NUMBER

CINITIATED BY -

DATE SUBMITTED

" ‘DESCRIPTION OF THE CHANGE (Add Attachments if necessary)

FUNCTIONS, PROGRAMS OF FILES AFFECTED

SCUMENTATION AFFECTED

ARDWARE OR SYSTEMS SOFTWARE IMPACT .

APPROVED BY.

HANGES ' TO’BE IMPLEMENTED BY .
_ PLANNED COMPLETION_

o UPITLE

. DATE_ -
- RESOURCES AFFECTED YES' NO = SUMMARY OF EFPECT - ’
e T MANPOWER A b
4 I SCHEDULE /2 i 7
. OTHER. . T T
ADDITIONAL APPROVALS  ~APPROVED BY DATE . "
.7 APPROVED BY oAt

A change request form is first submitted to the project manager for evaluation and
approval. If no resources are affected, the approved form may be used to communi-
cate the change and initiate the work. If the change impacts resources, additional
approvals may be required from management, the users, or a change board.
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- the factors that affect system perfor-
mance, as many are user influenced
design alternatives as well as manage-
ment hardware expenditure decisions.

A lack of a clear definition of the
user and management responsibilities
during the project causes many project

. especially for small
projects, where sometimes
the effects of change
are felt more violently . . .

problems. The user must be told to
expect that he will have to fund and
provide the resources for such tasks as
design réviews, file cleaning, training,
and methods and procedures if those
were the plan assumptions. A project
manager needs a firm commitment for
these resources before the project starts
—rather than waiting until the last
minute and invariably being caught
short.

‘To summarize, managing project

changes that will ultimately affect the -

original expectations of the users and
management can only be accomplished
if there is a baseline of understanding
and assumptions, documented and free
of technical jargon, to which normal
change control procedures can be ap-
plied.

Necessary, nice to have,
and “nonsense” ‘
Proper management of change re-

quires a written, widely understood,
enforceable change control standard or
procedure. A procedure once devel-
oped and proven workable should be-
come the standard for all projects and
one that management expects will be
applied consistently. Vital components
of a procedure for controlling change
include:

e a way to detect change—what is

under change control?

® initiation of a request for a
change

e a change evolution scheme

* a management decision process

* incorporation of the change into
the project plan

As a project manager, I tend to hold
every member of the project team re-
sponsible for an awareness and feed-
back to me of any event or problem
that may impact our schedule, work-
scope or resource requirements. Ulti-
mately, I suppose, the project manager
bears this burden, but everyone on the
project should be properly educated
-and motivated to contribute. In order
to help the project manager, the team
must be thoroughly familiar with those
items under change control such as:
the requirements and design docu-
mentation, the project plans, estimates,
assumptions, personnel assignments
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and commitments. That puts the team
in an excellent position to detect subtle
changes, and the side benefits of this
level of orientation are obvious.

If you can create an environment in
which each team member understands
the reason for controlling change and
is mdtivated to use your change con-
trol procedures, you have a much
better chance of making your project a
success.

A useful mechanism for introducing
a change into yoiir change control sys-
tem is a Project Change Request noti-
fier (see Fig. 1). The request can be
filled out by anyone associated with the
project including the user groups. It is
a project management control docl-
ment, not a technical document. It
should contain a certain minimum
amount of information:

e statement of a problem or a need

to change a specification

¢ some priority indication of impor-

tance or business impact

o the date requested or required for

the change to be incorporated

When the change request is given to
the. project manager, it should be
logged and the originator given some
idea as to when the change will be
evaluated. The originator may be
asked to provide further information

or. clarification which will assist the -

personnel who are assigned to evaluate
the change.

Changes fall rather neatly into three
categories: necessary, nice to have,
and nonsense. Then there is a time
dimension—whether to make the
change immediately or perhaps in a
later version of the system. If the
change evaluation committee (or
change review board) has a good mix
of users and technical people, manage-
ment ought to receive a sound recom-
mendation as to the importance of the
change and the probable effect on
workscope schedule and project re-
sources.

Somebody in the management sys-
tem must then make a decision. Often
top management is involved if the
change is of sufficient magnitude or
highly controversial. But probably
most changes will be approved or dis-
approved, depending upon some prede-
termined criteria, by the project man-
ager and his user counterpart. The rec-
ommendations of any change evalua-
tion, however brief, should become a
part of the ongoing project docu-
mentation.

If approved, the new effort must be
incorporated into the project plans and
schedules. This is a crucial step whi~h
should be done promptly, and even for
small changes. Otherwise the sum total
of a lot of small changes may look like
a large overrun by the end of the
project. The old saw that projects slip a

day at a time is mostly a reflection of
project changes of many varieties that
just didn’t get properly documented
when they occurred.

Project personnel must be made
aware of approved changes and adjust
their schedules and priorities accord-
ingly. In fact, change control is an
excellent tool to communicate new in-
formation to the project team. It’s
what can keep everyone working to
common goals and eliminate expensive
misunderstandings. By the way, don’t
forget to include some time in the
original project estimate for change
evaluation. On a long, large project,
this task can consume a substantial
number of man-weeks. The results of
change control activities should be re-
ported upward on a regular basis along
with other aspects of concern to man-
agement and the users. .

A “must” for management

A system for managing change is a
“must” for project management, espe-
cially for small projects, where some-
times the effects of change are felt
more violently than ' on - projects of
greater size. A good system can help a
project stay on course and provide an
audit trail of all the events and deci-
sions that may have caused changes to
the schedules and resource require-
ments over the, life of the project.
(Changes weren’t just allowed to
“happen,” they were always under con-
trol.) However, to control change, you
must establish and maintain a base
from which to measure change. This
means good documentation of: system
requirements, specifications, and sys-
tem design, as well as project plans and
estimates,  assumptions, and expecta-
tions. Get started! Good management
control of change will begin with
change request #001. %

Mr. Braverman is manager of San
Francisco area projects for I1BM's
dp services organization, a contract
programming group. For the past
six years he has keen responsible
for numerous dp development proj-
ects in San Francisco and in Ha-
vant, England. Prior to entering
project management, he was dis-
trict education manager for IBM in
San Francisco.
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The sory ofa $2 billion corporation
- that fixes computers.

Meet Raytheon Service Company. Our first name
comes from Raytheon Company, the $2 billion elec-
tronics giant that 14 years ago started believing in a
better way to service large computer systems.

The concept was then — as it is now —a simple
one. To deliver total service to the total system 24 hours
aday every day of the year.

Because we’re able to make that concept work —
* often better than even the mainframe makers them-
‘selves — we’ve become the fastest growing

independent service organization in the world.
, Today we operate with hundreds of skilled
technical pros, a multi-million dollar inventory of
computer parts and preventive maintenance meth-
ods that have been tested and proven in systems of
virtually every description around the world. IBM
and Honeywell-based systems are among our spe-
cialties. To find how we can give your computer invest-
ment better round-the-clock protection, write for our
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E Name Title

free brochure today. Or call Raytheon Service Co.,
Commercial Marketing Dept., at 617-272-9300 -
extensions 358 or474.

Raytheon Service Company

|
I
|
|
I
|
I
I
I
|
I
I
|
|
|

Raytheon Service Company, Commercial
Marketing Department, 2 Wayside Road,
P.O. Box 503, Burlington, MA 01803

Dear Sirs:

Please send me a free copy of “We'll

be right there” describing the service
capabilities of Raytheon Service Company.

Company’
Address

—— e — —— — — —— ——  —
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S/370 Computer Leasing:
'How to Evaluate the
ompany Behind the Lease

It's tough enough figuring out whether
to buy, rent or lease a computer. It can
be even tougher figuring out whom to
lease it-from.

So here's some help from OPM:
For any computer leasing company
you're considering, ask these simple
questions. And see how OPM compares
with the others.

Does It Offer Custom-Designed Leases? %
OPM doesn’t have any “standard leases”’
Instead. we consider your point of view in
designing. constructing and implementing a
lease that will fit your needs.

Does It Offer Leases That Let You Grow?
OPM can include early termination and
subleasing clauses—making it easier to
take advantage of new equipment without
costly penalties. We also include upgrade
and deletion options to let you make
changes within your existing configuration.

Will Your Leasing Company Be Your Lessor?

Or will it simply be a broker for an unknown source? OPM will
always remain your lessor. And will always maintain its
responsibilities and interests in your lease and in your present
and future computer needs.

Will It Provide A “Present Value” Analysis Of Costs?
Typically., you'll be faced with many alternative methods of:
acquisition. OPM will develop for you a ““present value™ analysis
that will take into account all possible variables. This analysis will
show the true cost of the alternatives, and help you choose the
acquisition method best suited for your company.

Will It Tell Me If Leasing Is Not My Best Alternative?

OPM will. If our analysis shows you shouldn't lease, we'll tell you
so. And we'll also review with you the relative merits of subleasing,
or utilizing used equipment. '
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QF Can It Respond Quickly?

" OPM's representatives can design and develop
éY the lease on the spot, in your office. Then we

- bring our attorneys to you so that the lease can

4 be quickly constructed, signed and implemented.

Is It Well-Established?

OPM is in its seventh year of business and serves
over 2,000 clients in the United States and Canada.
Our dynamic, innovative and analytical approach

= to leasing has enabled us to become the fastest

& growing leasing company in the country. And one
= of the most satisfying aspects of our growth is
Z72 the fact that so many of our clients return to us for
Z2% their additional leasing requirements.

il

Will It Make Good On Its Promises?
OPM always has. Just ask our clients. If you'd like to
know more about us, send in the coupon or call. We're ready
to answer any questions you may have.
In New York, (212) 747-0220.
Outside N.Y.S., toll free (800) 221-2674

@]m THEGUSTON-LEASING PEOPLE

[ ,
| O.P.M. LEASING SERVICES, INC.
99 Wall Street, New York. N.Y. 10005
l
|

Yes, I'd like to know more about how OPM can answer my
computer leasing needs. - :

I
|
|
{ O Have an OPM representative contact me. |
| O I would like a brochure about OPM. ) |
{J I would like to receive your quarterly newsletter,
|  OPM Leasing News. |
' Name I
l Title Tel |
Company
Address |
City. I
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Complete Velidation o

The package includes a programmable intelligent termi-
nal, with an advanced data entry program designed spe-
cifically for business transaction entry and validation.

s designed to provide accurate output from your socurce
department so you get accurate input to data processing.

LET'S TALK DOLLARS

Can you believe a price as low as $5,100?* Cr you can
lease it for only $140* per month.

We'd like to invite you to make a few comparisons of those
numbers against any other proven data entry/vaiidation
system on the market teday. You're going to be surprised.
GET ALL THE ADVANTAGES

Of course it has simple keyboard entry, CRT display and
fill-in-the-blanks formatting. So forger about waining
new operators. Because it's designed ‘o comrnunic
with your clerical staff in people language, an hour or
so of familiarization with the terminal is all that is usuallu
required.

Installation involves nio more than plugging it in and defin-
ing the formats for your transactions. You re ready to go.

In guantitics over ten
CIRCLE 73 ON
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ratdon o Minimeal Insta

The Advanced Data Entry program contains format and
validation checks which ensure the input of reasonable.
accurate transaction data. Errors detected during the entry
of a transaction are corrected immediately in the source
department.

AND MORE

Low-cost options such as communication adapters and
print generators are available on this fully-supported
package.

When vour applications require additional intelligence,
simply field upgrade this package to any part of our com-
prehensive 1500 Series intelligent terminal family.

upporting Cogar’s family of intelligent terminals is
a natronmdo service orqamzatxon dedicated to vour
requirements.

Call us —we’ll show

rastem cmd Cen I ai:
"
v 1

faster

COSBY MANOR ROAD + UTICA, NEW YORK 13502 =
READER CARD




INTRODUCING
THE BASIC/FOUR SYSTEM 700.

Large scale data management in a small business computer.

Our new System 700 is not just a new computer. It's a new

muliti-tasking, transaction processing system-for fast growing

businesses. With office equipment simplicity, its powerful
features support data entry, file update and inquiry with up

designed for high speed execution of Business

Basic Il application programs. The Basic/Four Tri-State
Language Processor in the 700 retains all the on-line
programming advantages of an interpreter. And the

to 400 megabytes of storage. .

To speed the flow of data, the 700 provides from 4 to
16 CRT terminals. Spooling software enables efficient line
printer operation and binary synchronous communications.
To handie a growing data base, an intelligent disc storage
subsystem, controlied by its own bipolar LS| processor, stores
and manages data, freeing the CPU for other processing.

Ask about EASY, our report generator/inquiry capability
for fast exception reporting. :

The System 700 is
built around an all new CPU
developed and manufac-
tured by Basic/Four® Its
firmware and software are

efficiency of a compiler.
Basic/Four has the business computer and
application programs you need. From our
smallest System 350 to our new 700. With
our 400 and 600 in between. All fully program
compatibie. And we back all of our computers
with full support, systems analysis,
3 installation, training and service.
we've been building computers
for over 5 years, and have 3000
successful installations world-wide.
So see usfirst. Call your local
Basic/Four office or write for
more information.
Basic/Four Corporation , Dept. D
18552 MacArthur Bivd.
Irvine, CA 92714
Please send me more information
on the System 700.

NAME.

TITLE.

COMPANY.

ADDRESS.

CITY. ___STATE

ZIP.

af
o

Albuguergue « Atlanta - Baltimore/Washington, D.C. - Birmingham - Boston - Buffalo - Chattanooga + Chicago + Cincinnati - Cleveland + Columbus - Dallas/Ft. Worth - Dayton - Denver - Detroit - Grand Rapids +
Harrisburg + Hartford « Houston - Indianapolis - Kansas City « Las Vegas + Los Angeles « Louisville - Lubbock + Memphis - Milwaukee - Minneapolis/St. Paul + Nashville « New Orleans - New York City « -
Orange County « Philadelphia - Phoenix - Pittsburgh - Portland + Richmond - Sacramento +-San Antonio - San Diego - San Francisco + Seattle/Tacoma - Springfield « St. Louis - Syracuse * Tucson  Australia «
Austria - Belgium - Canada - Chile + Costa Rica + Czechoslovakia - Denmark + Dominican Republic - EI Salvador - England - France - Germany - Guatemala - Honduras - Mexico - Netherlands + Nicaragua -
Norway - Panama - Philippines * Puerto Rico - Spain - Sweden -+ Switzerland + Venezuela - Yugoslavia

October, 1976

basic/Four corporation

an MAlcompany
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In Boston...inDadllas...in
Orange County, and in six
other cities, OEM decision-
makers meet the country’s
top computer and peripheral
manufacturers at the Invita-
tional Computer Conferences
- the only seminar/displays
designed specifically for the
unique requirements of the
quantity user.

In one day, at each 1976/77
ICC, guests will receive a con-
centrated, up-close view of
the newest equipment and
technology shaping our in-
dustry, presented by such
companies as.

Amcomp, Braegen Corp,
Calcomp, Computer Auto-
mation, Computer Opera-
tions,Control Data Corp.,Data
General, Dataram, Diablo,
Digi-Dataq, Diva, EECO,
Emerson Electric, General
Automation, General Systems
Int'l, General Instruments,

‘Hewlett Packard, Houston In-

struments, Interdatq, ISS/
Sperry Univac, Lear Siegler,
MDB Systems, Microdataq,
Mohawk Data Sciences,
Omron, PerSci, Pertec,
Pioneer Magnetics, Print-
ronix, Remex, Shugart
Sykes Datatronics, Tally,
Threshold Technology,
Varian, and Wangco.

The Schedule for the 1976/77 Seriesis:

September 8, 1976 Newton, Mass.
October 26,1976 Chicago, Ill.
October 28, 1976 Minneapolis, Minn.
November 18, 1976 Dallas, Texas
January 18, 1977 Orange County, Cdlif.
February 14, 1977 Ft. Lauderdale, Fla.
March 15,1977 Palo Alto, Caiif.

April 26,1977 Hempstead, L.l

April 28, 1977 Philadelphia, Pa.

OEM AMERICA MEETS

at the Invitational Computer Conferences

Invitations are available from participating companies or the ICC sponsor. For further
information contact: B. J. Johnson & Associates, 2503 Eastbluff Drive, Newport Beach, Calif. 92660
(714) 644-6037.
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Advertisement

The brass foundry is one of more than 100 separ

ate work zones at Price Pfister monitored by the online production control system.

Its a DL/1 World at Price Pfister

When the Price Pfister Brass Man-
ufacturing Company moved its
“chained” data files to Data Language/l
or DL/1 recently, it also moved into a
new world of flexibility and economy of
operation.

And for the Pacoima, California,
company, it was a move that has made a
world of difference in controlling man-
ufacturing and distribution operations to
help maintain profit and customer serv-
ice levels.

Price Pfister is a subsidiary of Norris "

Industries, Inc., and a major supplier to
plumbing wholesalers and contractors,
with a nationwide network of five re-
gional warehouses. Its catalog of fittings,
faucets and fixtures contains some 4,000
finished items—which incorporate
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10,000 separately identified parts and
subassemblies.

At the company’s headquarters
facilities, order entry and production and
inventory control are handled online by
an IBM System/370 Model 145, using
3277 Display Stations for direct entry of
orders and shipments. At four remote
warehouses, data is entered through
3735 Communication Terminals.

“Under DL/L;” says Joel Brust, direc-
tor of information systems, “we can eas-
ily add a new data field or change the
data structure in other ways without af-
fecting any of our 1,100 sales and man-
ufacturing programs except the ones that
directly use the revised data.

“In our online order processing sys-
tem, for example,” Brust continues, “we

can tailor the content and format of the
3277 display to suit our needs. One fea-
ture we've added to the system is order
inquiry by the customers own ‘order
number as well as by name; this has pro-
ven to be very helpful in getting the right
answer to the customer, fast.”

DL/1 will enable Price Pfister to
maintain a complex file structure that
relates every finished item to all its parts
and subassemblies, and—in the other
direction—each inventoried part to all
the finished items on which it is used.
DL/1 is an IBM program that organizes
such “chained” files, and permits user
programs to access the data through a
simple interface.

Price Pfister converted to the 145 in

(Continued on4th page)
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Filipino Japanese Chinese

Average Annual Incidence of
- Breast Cancer in Hawaii
(Rate per 100,000 Females)

~ 1968-1972

All Races

54.9

Caucasian

Hawaiian

The unique racial mix in Hawaii gives researchers an opportunity to
study the envifonmental and genetic factors which may influence susceptibility to
various forms of cancer. This graph is based on 910 cases of intraductal
breast carcinoma reported to the Hawaii Tumor Registry from 1968-1972.

Computerized Data Base
Aids Cancer Researchers in Hawaii

Is there any relationship between a
woman’s height and- weight and the
possibility that she may contract breast
cancer? Or between racial origin and
the tendency to get a specific form of
cancer? Could diet or occupation have
any influence on a person’s suscepti-
bility to cancer?

These are all questions currently
being researched at the Cancer Center
based at the University of Hawaii. Sci-
entists and doctors trained in a wide
range of disciplines including biology,
chemistry, genetics, epidemiology, bio-
physics, immunology and virology are
studying the correlation among many
factors which may be related to causing
cancer.

The Center, funded largely by the
National Cancer Institute, maintains a
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large computerized data base stored
in the University’s IBM System/370
Model 158. It includes information such
as the birth and marriage records and
ethnic backgrounds of over 200,000
families living in Hawaii.

Many Factors Involved

“We begin with the belief that there
is more than one condition which can
influence susceptibility to cancer,” ex-
plains Dr. Lawrence H. Piette, Director
of the Cancer Center. “These conditions
may include exposure to or the pres-
ence of a specific virus, the existence of
a particular carcinogen in the environ-
ment and/or a genetic predisposition
to the disease. Any one of these factors
alone will not necessarily cause cancer,
but in combination they are more likely

v

to increase the probability the disease
may occur.” ’

Hawaii provides an excellent
“laboratory” for studying cancer be-
cause of the unique racial mix of the
population. Data collected by the
Tumor Registry program, part of the
state’s Department of Health, indicate
that the seven major racial groups in
Hawaii — Japanese, Filipino, Chinese,
Korean, pure Hawaiian, part Hawaiian
and Caucasian — have different inci-
dences of cancer at different ages, de-
spite the similarity of environment.

Heredity or Environment?

“We want to determine the rela-
tionship between the environmental
and genetic factors in connection with

the disease,” says Dr. Piette. “For ex-

ample, we know that the incidence of
breast cancer in Japanese women who
have migrated to Hawaii is higher than
for those who have remained in Japan.
On the other hand, the propensity of
the offspring of Hawaiians of Chinese
ancestry to get a rare form of cancer
called nasal pharangeal carcinoma
seems only slightly affected by environ-
mental change. In both cases, we’d like
to find out why, now that we have
identified broad correlations.”

For instance, the data base has been
used to test the validity of the hypo-
thesis that women who are taller and
heavier relative to the average for their
race show a higher risk of getting breast
cancer. First postulated by a team of
Dutch researchers, this theory appears
to be substantiated for the women
whose records form the Hawaiian data
base. However, Dr. Piette cautions that
simple correlations only tell part of the
story. Many other factors, such as the
age of a woman during her first preg-
nancy and her estrogen profile, may
also be very significant in determining
susceptibility to breast cancer.

“We were fortunate that Hawaii al-
ready had good record keeping pro-
grams,” says Dr. M. P. M, a geneticist
and director of data communications.
“Our goal now is to incorporate addi-
tional kinds of data such as blood type
and fingerprints. Most people aren’t
aware that fingerprints can help deter-
mine racial origin, a significant fact in a
population with extensive inter-
marriage.

“Most of our work is still in the pre-
liminary stages,” comments Dr. Mi. “As
we move into multivariate analysis—
correlating many factors—we will be
able to get increasingly specific results.

- We feel our work can help develop

hypotheses  which can be followed up
in later studies. The more we know
about the disease, the better our
chances will be for earlier diagnosis by
identifying high risk groups and, in
many cases, effecting cures.”

DATAMATION
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Putting the Computer Where the Users Are

Interactive computing is making data
processing and problem-solving power
directly accessible to end users and pro-
grammers alike. End users can engage in
personal computing to solve specific
business, financial, engineering, design
or similar problems. DP professionals
can work interactively for faster creation
and testing of programs.

And with facilities now available
from IBM, interactive computing is easy
to use, powerful in developing solutions,
and adaptable and economic to imple-
ment. :

End User Computing

For the end user—the financial plan-
ner, engineer, marketing specialist
—personal computing provides simple
procedures for using the computer to
solve spur-of-the-moment or one-time
problems. Each user gets his results
promptly at his terminal.

A financial planner can make cash
flow projections. A marketing man at a
terminal can structure a new type of sales
analysis for a sales program: An engineer
can solve an equation or try alternative
approaches to a design problem, work-
ing creatively and interactively with the
computer.

A computation can be of any size.
Applications which are too small to put
through the program development cycle
may be entirely feasible when im-
plemented directly by the user. ‘

For the user who wishes to solve
unique problems, three user-oriented
IBM languages are easy to learn and
simple to use at a terminal (see box). And
a constantly growing set of IBM
prepackaged interactive programs sup-
ports such applications as economic
‘analysis, simulation and modeling,
statistics, forecasting, .project manage-
ment and data base access.
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Financial planners and other professional people can solve problems and test
alternatives, using VSPC to interact directly with the computer.

Developing Applications

For the programmer, interactive
computing provides a new level of pro-
ductivity. He can submit programs for
test directly and receive results back
promptly. Working interactively, he re-
ceives immediate indication of any cod-
ing errors rather than, as in the past,
waiting to obtain a test run.

DP managers have found that in-
teractive application development has
greatly increased productivity. At

Playtex Inc., for example, programmers
who had been putting an average of
seven lines of code per day into final
form were able to produce 70 final lines a
day. This significantly shortened applica-
tion development time, and the result-
ing programs proved more reliable and
easier to maintain. .

Use of interactive computing by pro-
fessionals throughout the organization
relieves the programming staff of work
which users can now do for themselves,
and greatly reduces the cost of develop--
ing small-scale or occasional-use pro-
grams.,

At the same time, this use of personal
computing frees programmers to focus
on more demanding, production-
oriented applications. Similarly, com-

‘puter operators are relieved of queuing

the unscheduled jobs, which users can
now enter directly, and of delivering
printouts of results which can be re-
ceived directly at the terminal.

With interactive computing, the or-
ganization and its people make use of the
full power of multiprogramming. Profes-
sionals can access the system simultane-
ously without interfering with ongoing
batch or scheduled work. Programmers
can increase productivity. And both can
develop new approaches to the com-
puter and better understanding and use
of its potential. ’
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New Techniques Aid John Hancock Programmers

Two years ago, John Hancock Mutual
Life Insurance Company became one of
the first users of the Improved Pro-
gramming Techniques. Now it is reaping
benefits in more orderly application
development, program quality and
maintainability, lower development
costs, and schedule adherence.

“We find the six techniques to be
synergistic,” says Robert C. Volante, vice
president for systems and programming.
“You get the most benefit by introducing
them early in program development—at
the level of analysis and design—and all
together.”

Using the techniques, each devel-
opment step is a group operation rather
than an individual activity. One of the
techniques*is Team Operations, under
which a project is organized into groups,
each with a chief programmer, a backup
programmer, and a team librarian who
keeps track of source code and manages
documentation.

During Top-Down Development,
detail program design and coding pro-
ceed from the top or control portions of
the program down to the finest levels of
detail. Under Structured Programming
certain architectural forms are adhered
to in writing the program, making it
more regular in form and simpler to read
and interpret.

A program is developed as a group
product, “publicly owned” rather than
proprietary to individuals, by conduct-
ing Structured Walkthroughs: formal
group procedures for verbally analyzing
and validating programs and modules.

“You see the real beauty of these
methods when a specification change
pops up half way through a major proj-
ect, says Volante. “When the customer
asks for a change, we can rapidly find
every affected point in the system with a
look at our HIPO diagrams and struc-
tured code.” HIPO (Hierarchy plus
Input-Process-Output) Documentation
is used to describe small, functionally
defined modules, serving first.as a tool
for design of the program and then as
permanent documentation.

“Our users are happier too,” Volante

EDP education at John Hancock is directed by Nancy Bern (right), assisted by senior
instructors (left to right) Cindy Gasik, Jack Grady, Ted Pierce and Dan Steele.

says. “One, after attending a structured
walkthrough, told us: ‘Now I understand
what I'm getting before the system is
installed.”

Notes Nancy Bern, director of EDP
education: “The intrinsic discipline of
the walkthrough,” she adds, “prevents
errors. People get oriented to doing the
job correctly”

The Development Support Library
and the team organizationh, Bern says,
relieve programmers of ¢lerical work,
making better use of their time.

“When IBM presented the tech-
niques to us in early 1974, Volante says,
“there was an intuitive reaction here that
this addressed important issaes for us.
We started people through the two-week
IBM course on the techniques, and
launched three pilot projects.”

“Two of the projects are now com-
plete,” Volante continues. “In spite of the
‘learning curve’ effect, they were
finished within our time and cost esti-
mates. But the real benefits came in test-
ing and maintenance. With top-down

design and programming, integration
testing proceeds in parallel with
development. We find that our systems
are better tested, and that new programs
run correctly from the start.

“About 60% of our programmer-
analyst time goes into maintenance,”
Volante says, “and the techniques are
especially helpful there. Programs are
easy to read and people have little trou-
ble picking up one another’s work.

“Once people get accustomed to the
methodology,” he adds “they don’t want
to go back. We've now trained 200 EDP
people and more than 50 end users, and
the people who haven't been through
the course yet are eager to go. Now
we've moved up on the learning curve,
and projects are beating their schedules.”

There are about 12 projects in vari-
ous stages under Improved Program-

- ming Techiniques, he says, including a

very large online system. “Our efforts
have really pald off,” he asserts; “we
won't turn back.”

Its a DL/1 World...

(Continued from first page)

October 1975, and at that time started to
shift its chained files from DBOMP
(Data Base Organization and Mainte-
nance Processor) to DL/1. “The 145 eas-
ily handles DL/1 and teleprocessing
under CICS/VS (Customer Information
Control System/Virtual Storage),” Brust
says, “and the increased capacity per-
mits us to do material requirements
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planning and production scheduling on a
weekly cycle, rather than on a monthly
one.

“The online system continuously
tracks some 11,000 items of work-in-
process inventory through 100 work
zones. By revising the production
schedules weekly, we've been able to
hold down inventory imbalances and
avoid uneven loading of the work cen-
ters. Switching to a weekly cycle ena-
bled us to cut work-in-process inventory
by six percent.”

DP Dialogue appears regularly in
these pages. As its name suggests,
we hope DP Dialogue will be a
two-way medium for DP profes-
sionals. We'd like to hear from
you. Just write: Editor, DP Dia-
logue, IBM Data Processing Divi-
sion, White Plains, N.Y. 10604.

Data Processing D|v15|on
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A Dmnh Terminal currentty
provides all of the following key
mdhﬂ'

DIRECT CURSOR ADDRESSING
................. Diagonal Screen
. Upper Case Character Display
................. Data Entry Keys
..Positive Action Switches
Selectable Baud Ratest
(from 75 to 19.200}

L T RS232S Interface
.20mA Current-loop
Hatchback Bonnet

1NO ofticial MINIMUM requirements have yet
been establ

NET WEIGHT 25 1bs
The Dumb Termunal {ADM 3A}
1s a product of

Lear Siegler Inc
Ananeim Catformia

*DCA means Direct Cursor Addressing. And that's exactly
what you'll find added to each and every ADM-3A Dumb
Termmal from Lear Siegler. As a basic, standard ingredient.

- Now our Dumb Terminal's even more of a snap to use.
Because direct addressing lets the operator tell the cursor — quite
literally —where to go. Up. Down. Right. Left. Any X and Y
location you choose: Even where to home. ‘
Your operators will tell you it's "GRRRREAT!" Not to men-

ﬁbn fast and simple. For tracking down typos. Typing in additions.

Even for retyping entire passages. Because if the problem’s still
on the screen, it's'open to instant 1mprovement

 What's more, the Dumb Terminal still provides a balanced
diet of your favorite standard features. Like a bright 12" diagonal
screen. Flfty-nme dataentry keys. A 960 character display. Plus
32 positive action switches that let you activate goodies like

1 of 11 different baud rates, an RS232S interface, or a 20mA
current-loop: And more. All handsomely packaged in a handy
hatchback bonnet

CIRCLE 22 ON READER CARD

714 N. Brookhurst St Anahelm CA 92803

selectable options, you've got: your plck of plenty Likea complete
upper and lower case USASCII character sef, a 1920 character
display, or even an "answer-back” capability.
' So forget the flaky imitations with their puffed up, premium
prices. (And join the thousands who already start then"day, in
an LSI kind of way) =
Because what the Dumb Termmal—now fortified w1th '
DCA —really delivers, you won't find anywhere else
.Not even in Battle Creek. ,

DUMB TERMINAL. SMARTER BI.IY; ,
Forget the box tops, for more 1nformatlon contact '
Lear Siegler, Inc/EI1D., Data Products :

Tel. (714) 774-1010°



As Ohio’s Audxt ergu .
auditors oversee hillions of doilars of the state’s money It'sa
tough job. But thanks to an Inforex Support Team, itsa lot less
,ough thanitusedtobe.
Anda lot less costly, too..
‘The team helped the Auditor’s Oﬂice select, set up, and tram
operators to run a computerized record keeping operation based . o T ‘
on the Inforex System 5000. : Please send me mformatnon on the foi}owmg . '
This mini-computer based system replaced a keypunch [1:Key-to-disc data entry ' Remote batch communications
operation where cards had to be punched for coding and sequenc- O Computerized record keeping
ing in order to access information. It was a costly and time Name : Title
consurning operation. ization
But now, with the pre-programmed Inforex system, file data igg;mza b
-an be retrieved, created, updated and deleted from a number of css
fifferent locations, Which means a closer watch over the state’s City
noney. And a sizable savings in cards, paperwork and time.
System 5000 is presently being used for a number of different
asks, Updating all physical property inventories and land records,
or example, And most importantly, progress checks of audits.
System 5000 has proven so flexible and so easy to use
non-technical staff quickly learned how), the Auditor’s Office has Offices in major cities throughout the United States, countries than any othier
lans for lots of other applications. Like maintenance schedules Canada, and Europe. Distributors worldwide. DM-10  company in the world
or state-owned equipment. A land file based on deeds, not just e e S e e S e e S s o m o oo mommmmee -
‘eports.” And personnel and payroll files. Inforex / Dept. 322/21 North Avenue./ Burlmgton Mass. 01803.

CIRCLE 44 ON READER CARD

State Zip 15K
Telephone . . 0K

INFOREX]| ¥ L1

More keystations in more




How the
~_Inforex
supportteam
J supports you.

-When you need a computerized record
‘keeping system, a Branch Manager like
Harland La Vigne or an Account Repre-

sentative such as.Les Davidson will analyze

-your requirements and help you tailora -
system that will fit your ngeds exactly.

‘Next, a Systems Engineer with the savvy
of an Elwood Kissell will oversee the ‘
installation and ongoing service of your
new system. He'll do it fast, efficiently,
and with a minimum of interruption. And
he’ll make sure you're properly set up for

_ the applications you have in mind.

Once a system is selected, a Sales Service
Representatlve of the caliber of a Patricia
Dickey will begin tralmng the people
who'll use it. It won't take long. Because
all Inforex systems are designed to make
the operator’s job easy.

d INFOREX

Inforex / Dept. 322/21 North Avenue / Burlington, Mass. 01803.

source data

(Continued from page 30)

Data Communications

Product Catalog -

The latest in this vendor’s data com-
munications interface performance
evaluation and fault diagnostic equip-
ment are described in a catalog, In-
cluded are equipment for protocol test-
ing, network polling, character trap-
ping and logging, error rate testing,
transmitting test messages, distortion
measurement testing, EIA/v.24 access/ -
breakout, and signal interface testing.
ATLANTIC RESEARCH CORP., Alexandria,
Va.

FOR COPY CIRCLE 307 ON READER CARD

Computer Power Center
A mobile, totally modular, flexible

computer power system is described in
a 4-page illustrated brochure. The op-
eration, application, and installation of
the system, and its ability to allow re-
location or reconfiguration “without in-
curring the high labor and material
costs of electrical work” are discussed.
COMPUTER POWER SYSTEMS CORP.,
Costa Mesa, Calif.

FOR COPY CIRCLE 308 ON READER CARD

Laser Line
A 16-page brochure describes this ven-

dor’s commercial laser product line,
which includes standard helium-neon
laser products and accessories, as well
as laser subsystems for the oem market
and custom laser development capa-
bilities. Guidelines for choosing a laser,
and - information for incorporating
lasers into various applications (infor-
mation handling, construction, med-
ical instrumentation, process control)
are included. HUGHES AIRCRAFT CO.,
Carlsbad, Calif.

FOR COPY CIRCLE 309 ON READER CARD

Programmable Terminal

This company’s pPTS-100 program-
mable terminal system is described in a
12-page brochure. The hardware and

. software, including emulation pack-

ages for the 1M 2260/2848, 3270,
2946/4505 or 2948/2915 (pARs and
1PARS), and Uniscope 100 display sys-
tems, are discussed. The vendor’s PTS/ -
1200 distributed processing system is
also featured. RAYTHEON co., Lexing-
ton, Mass. ‘

FOR COPY CIRCLE 310 ON READER CARD

Management Control System-
MACE (Management Applications in a

Computer Environment) is an inte-
grated management/control system
composed of more than 1,500 pro-
grams, service tested, and built around
a comprehensive data base in nine mod-

ules, “capable of sophisticated control
of virtually any business enterprise.”
The vendor can provide remote com-
puter service through a teleprocessing
network to its computer center, or it
will license or sell the system. A bro-
chure describes the system’s capabili-
ties. MID-AMERICA COMPUTER CORP.,
Chicago, IIl.

FOR COPY CIRCLE 311 ON READER CARD

Portable Computer System
This vendor’s 2200 Portable Comput-

ing System is self-contained: cpu,
power supply, 9-inch upper/lower case
1024-character crt video display, 8K
bytes of user accessible memory, tape
cassette drive, and BAsIC/ alphanumeric
keyboard. Optical features and periph-
erals are available, and all this is de-
scribed in a 4-page brochure. wANG
LABORATORIES, INC., Tewksbury, Mass.
FOR COPY CIRCLE 312 ON READER CARD
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Yourdon Courses ‘
A full array of courses are scheduled

for the fall. A 5-day Structured Analy-
sis/ Design Workshop, is scheduled for
New York (Oct. 18-22), Chicago
(Nov. 29-Dec. 3), and Washington
(Dec. 13-17). A 2-day course, How to
Manage Structured Programming, is
scheduled for Chicago (Oct. 19-20),
San Francisco (Oct. 28-29), New
York (Nov. 11-12), Dallas (Nov. 18-
19), and Washington (Dec. 7-8). The
2-day Structured Programming in
Cobol will be held in New York (Oct.
14-15), Houston (Oct. 21-22), Denver
(Oct. 28-29), Los Angeles (Nov. 11-
12), Atlanta (Nov. 15-16), Boston (Dec.
9-10), and Chicago (Dec. 13-14). Many
other courses will also be given in
variou