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You’d be surprised how much
management control
we deliver ina crate like this.

When you order CMC's XL40 Distributed
KeyProcessing® System, that’s precisely
what'’s in it for you—management control.

Information gets to the people in your
organization who need it, faster and more
accurately. Because data is entered,
validated and managed in source depart-
ments —by people who understand what
products, quantities and prices the num-
bers represent—fewer errors are made.

While productivity goes up, your costs go
down. Every mistake detected and cor-
rected before it reaches your mainframe
computer (or worse yet, a corporate
officer) is money in the bank.

All the benefits of distributed processing
are nailed down in the XL40. That's why
we call it The DREAM Machine —for Data
Retrieval, Entry And Management.

XL40 Data Retrieval ensures that your
time-critical information is up to the
minute —not last night's totals: XL40 Data
Entry incorporates CMC'’s industry-
standard-setting features, performing
complex operations with a single key-

stroke. XL40 Data Management enables
your departments to generate their own
specialized management reports, speci-
fying the information they need.

You get confidence and security too.
CMC pioneered key-to-disk data entry,
and we’re the industry leader in number
of systems and keystations installed
worldwide. And we're backed up by the

_financial resources and respected

service reputation of Pertec Computer
Corporation. .

Don't call us for our funny looking crate —
call us for the management control inside.
(213) 822-9914. TWX (910) 343-6451.

| O Please mail full XLL40 information.

| Name.

| Title

I CMC, P.O. Box 92300, Los Angeles, CA 90009.

_l
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 Itel Disk Drives.

'Now you can pick one
and get the whole bunch.

That's right. Our 73300,
7330-M and 733012 diisk drives
are field upgradable fromthe
smallest o the largest system. So
when you have one, you realty
have them alll. For example, when
you upgrade our 7330-101toc a
- 733012, if's like going from an

IBM 33304 fo a 3350—without
giving up media interchange-
ability. And there's no need o
change control units when you
upgrade, because all of our disk
_drive models can be attached
fo our 7835 controller. So, when

- you'e ready fo upgrade, all you

“need fo do is call one of our
- field engineers. And Itel has the

|OrgesT mdependenT
field engineering
service inthe country.

In addifion, Itel now
offers you another clter-
native in disk drives—
our new 7350, which is
compdfible with IBM's
3350 and includes the

Fixed Head feature. Of course, ali

our disk drives have the exclusive
Dual-Port feature plus ltel's
patented Advanced Function
Capability. Add the fastest
access time curently available,

~and you can increase through-
“put up to 25%.

Like all ttel data products, our
disk drives and control units are
plug-compatible, offering you

superior performance at a

lower cost. After-all; reliable,
' “CIRCLE 55 ON READER CARD

economical alternatives
are what ttelis all about.
Not only in computer
peripherals, buf in field
engineeting, in finan-
cial packaging, in
systems and softwcre,

in fotal computer
capability.

Choose one of Itel’s alterna-

fives today—and later, you may
want the whole bunch.

ITEL

Data Products Group

One Embarcadero Center
San Francisco, California 94141
Telephone (415) 983-0000
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Anson: Joan Lesser/Etcetera.
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Marketin
OEMs

who will take our best-on-the-
market telephone call account-
ing equipment—add software,
hardware, service and mainte-
nance—then present the pack-
age to business phone users.

The market for this system is big and

-it’s growing. Business telephone ex-

penses now rank number three behind
payroll and rent.

Any company spending
$5,000 a month or more on
their phone bill can expect
tosave 10% to40% through
effective management con-
trol. Our PBX telephone call
accounting system develops
the accurate, reliable data
needed to show them just
how to do it—by making
the best use of WATS, FX
and tie-lines, by plotting
traffic patterns, by develop-
ing accountability for indi-
vidual extensions, by cut-
ting phone abuse—and a

-Minded

anted

_We're_looking for a few firms

number of other ways to fine-tune a

" phone system and trim waste.

We've served the telephone industry
for over 25 years and our reputation is
one of the best. We want OEMs who will
give the kind of service that Alston has
built its reputation on.

We offer you systems expertise, tech-
nical and sales training and advertising
and promotional support.

The opportunity is here. If you think
it mlght be right for your firm, we’d like
to talk with you.

Write or call Doug Swain
immediately.

ALSTON

TELEPHONE DATA SYSTEMS
1724 South Mountain Avenue
Duarte, California 91010

Tel: (213) 357-2121

CONRAC

CORPORATION
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“Whatever happened to
ol’ Fred after that little problem
with the master file?”

With the UCC-1 Tape Management System,
problems just don’t happen. -

This software package effectively manages all
your tapes, preventing the accidental loss or
destruction of your valuable data. UCC-1 eliminates
costly, handwritten records. .. and the

~ expensive mistakes they breed.

There are more than 500 installations of UCC-1,
representing about % of all installed OS tape
management systems. To find out why, call us at

1(800)527-3250 (in Texas, call 214-688-7313) or
circle 93 on Reader Card.

And, while you're at it, ask us about:

A DOS Under OS System that lets you use DOS
programs, without reprogramming, while you

convert to OS (UCC-2). Circle 94 on Reader Card.
A Disk Management System you should look

_ into before you buy another disk drive (UCC-3).

Circle 95 on Reader Card.

A PDS Space Management System that
eliminates PDS compression (UCC-6). Circle 96

A Data Dictionary/Manager that will really get
IMS under control (UCC-10). Circle 97

A Restart/ Recovery Management Systemn that
makes restarting in a matter of seconds. .. a matter
of fact (UCC-15). Circle 98 on Reader Card.

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

Software packages like these. One more way —

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

uceoc

P. O. Box 47911 —Dallas, Texas 75247

Canada: 101 Duncan Mill Road— Don Mills, Ontario M3B 123 * Europe: 1258 London Road—London, U.K. SW16 4EG

April, 1977

Member SIA % Software Industry Association
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18 million bits

on this!

0-4800 Baud ADAPTER for audio
cassette recorders $137.50

18 million bits can be stored on a

standard digital cassette using

an unmodified audio cassette

recorder (e.g., Sony TC55 or

Sanyo TRC-2000) with this easy-

to-use (single switch) adapter,

which connects between terminal

and computer, or modem

(RS-232C compatible).

Applications: —

- Program loading » Storing data files and programs « Replacing paper
tape (10-480 cps) » Saving video terminal conversations, for later hardcopy
« Replaying data to terminal or computer « Transmitting and receiving over
standard modems  Duplicating printouts « Repeating strings of

commands to computer » Generating questionnaires « Asking questions and
saving answers (two units) « Debugging communications systems.
.What else has all these features at any price?

If you-are interested in the following additions:—
= Increased playback speed (9600-19,200 Baud) « Offline file editing!

Please let us know.

TOTEMITE INC. (medical electronics) PO Box 875, Bow, Wa 98232

CIRCLE 123 ON READER CARD

Looking Back in
DRERTAMATION.

On our 20th anniversary

March-April, 1958
The 6th annual Western Joint Com-
puter Conference continued to occupy
center stage at Los Angeles’ Ambassa-
dor Hotel. A

The Philco TRANSAC S-2000 dp sys-
tem had just been announced. It fea-
tured 4 to 64K words of core storage.
Words were 48 bits in length, sufficient

to store eight alphanumeric characters
or 15 decimal digits. Today’s slowest
minicomputers are faster than the then
advanced S-2000 with its add/subtract
speed of 1 usec. Multiplication/ Divi-
sion could bog you down even more,
with average operation times of 28
usec, but which could take as long as
245 usec. Magnetic tape storage on the
machine was another matter, however.
Reading and writing tape was done at
150 ips, or 90,000 cps, not far from
today’s mini specs. Rewind speeds were
even more impressive at 300 ips. Since
tape performance was the S-2000’s
strong suit, the manufacturer made it
possible to attach up to 256 of these
transports. .

April 1967

Plus ca change, plus c’est la méme
chose . . . our lead article in April 1967
was entitled “Data Communications:
The Boiling Pot,” describing the tech-
nical, economic, and political problems
attending this “fast growing and con-
fusing branch of data processing.” The
same piece would not be out of place
today. Scientific Data Systems was
busy hawking its Sigma series as the
“only family of computer hardware
and software designed for multipro-
gramming.” . . . President Johnson had
just proposed an amended patent law
that would exclude software, and the
optics firm Itek had just given up on a
1012 bit holographic memory used in a
digital storage/retrieval application cit-
ing “insufficient reliability for contin-
uous operations because of inherent de-
fects in some of its electronic circuitry
and some of its electro-mechanical
components.” o*

DATAMATION



We're looking for

PROGRAMMER /ANALYSTS

INTERMEDIATE & SENIOR LEVELS (No Banking Experience Necessary)
Starting salaries $18-24K -

IF YOU CAN ANSWER
‘THESE 5 QUESTIONS OFF
THE TOP OF YOUR HEAD,
YOU’RE THE PERSON WE

WANT TOSPEAK TO.

B Whatis the order of merge of DCB parameters when a DCB is opened?
I What is the most efficient USAGE to define for a COBOL subscript?
W How many length codes are there in each of the following assembler
instructions: MVC, ZAP, CVD, ED?
Il Which IBM utility would you use a) to rename a data set?
b) to compress a partitioned data set?
c) to list the contents of a direct access volume? d) to print an ISAM file?
I If your program ABENDed at a low main storage address,
how would you approach solving the dump?

These questions are part of our 2-hour technical interview. You'll be interviewed by two
of our Programmer/ Analysts or Systems Analysts. These and other in-depth questions
help us evaluate your technical knowledge. Expertly inventory your skills .. . to compare -
against all open job requisitions in the Systems and Planning Department.. . to determine-
which position would best suit your skills. That's how we do things at MHT.

Most people (approximately 75%) fail our technical interview. Our standards are
really high. They have to be. We've got a good shop. Did you answer all five questions
correctly? If so, we definitely want to meet you. Do you think you're good enough
to pass a two-hour in-depth technical interview?

ABOUT MHT: We are state-of-the-art. MHT is an OK place for EDP professionals.
There is job security in a stable environment; a computerized skills matrix, career ladder
and mobility system designed by computer professionals for computer professionals;
in-depth semi-annual performance reviews and professional counseling to help plan the
type of growth you want; an abundance of technical courses for EDP professionals. . . all
paid for by the company, and on the company’s time. Systems and Planning is a totally
integrated department, and not an appendage to any user department. Your hours can be
flexible. Working conditions are superior. There’s a terminal close by for testing, you're
surrounded by EDP professionals; education’s one floor above you. It's a good professional
environment, and you won'’t have to quit to get ahead.

’ Wé know your “marketability’ is important to you. Right now we've got:
IBM OS/MVT utilizing IMS CICS TCAM TSO. (VS and MVS coming),
plus we have installed with more on order large-scale NCR’s to develop new retail datacenters
and many smaller stand-alone computers.

For a convenient interview with a technical representative, call collect (21 2) 623-3276;
OR write to Systems and Planning Department (someone who wasn’t looking for a job
doesn’t have an up-to-date resume, we know that; it's OK to write). And let us know when it
would be convenient for you to interview in NYC. Our technical representatives are
available 9 am-5 pm Mon-Fri to see if your experience is applicable; special evenlng
interviews can also be arranged.
* If you're a Systems Analyst
(at intermediate or senior level), think about this: If this is what our
Programmer/Analysts have to go through before we hire them, nmagme the
kind of support you 're going to have here.

MANUFACTURERS HANOVER

Systems and Planning, Dept. DAT 0477 39th Floor ‘55 Water Street, South Building, New York, N.Y. 10004.
We are an Equal Opportunity Employer, M/F. © Copyright 1977

April, 1977 CIRCLE 62 ON READER CARD



Computerless
Terminal.

And the Bruning 96 retrieval/
printer is as easy to operate
as an eight-track player.
Anyone in your office can use
it. Simply insert a cartridge.
The correct fiche and frame
appear on the big, bright
screen with pushbutton
ease. Need a hard copy?
Another button gets you
one in seconds.

The Model 96 typifies the
innovations Bruning brings
to a complete quality line
of fiche duplication and
retrieval systems. You

can have one tailored to
your specific application.

Bruning’s fast,
new microfiche
retrieval/printer.

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

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

This economical alternative
to computer terminals offers
-some remarkable advantages.

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

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

Call a Bruning Micro-
- graphics Specialist for more
information on the new Model
. 96—or a complete system.
I You'll get answers, not just order
, blanks. Or write Bruning, 1834

Walden Office Square, Schaumburg,
Illinois 60196.

The bold force in micrographics.

BRUNING

DIVISION OF
® ADDRESSOGRAPH MULTIGRAPH -

10 CIRCLE 21 ON READER CARD DARTAMATION .
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fributed data o
C\Sln” 5\ stems can mean new

additions to vour DP staff. New

eople to hire. New languages to

E‘am New ways to work.
Our LOHLGPT is different.
Digital's

nel who can enter and retrieve
data as it occurs.
System implementation is

faster. And your Feopk can work

with tools thev already know.

Like COBOL. RPGIL ‘And indus-

try standard communications

protocols. What's more, we give

them a set of additional tools
that are easv to learn. Including

CODASYL-compatible database

management capability. State-

newawill

svstems are designed
to be operalod by clerical person-

= 1 ']/ J e
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of-the-art sceen {formatiing and
data manipulation utilities. Plus
the broadest range of compat-
ible interactive minicomputers
in the world.

With these tools, vour staff
can start gl\ m(Y your LOIT\}D«JI]\
the benetits of DDP without
expensive or extensive retrain-
ing. They can turn out more pro-
grams in less time than it takes
now. Because our programs take
less time to write. They can re-
spond to spec ific requests faster,
Because thev're puwmmnmw
on-line. ic\ can save main-
frame time for mainframe work.
Which means they can take on
more responsibility to do more
work. And take more pride in the

f',uﬁf

work thev do.

In short, Digital’s concept of
distributed data | prowsmng can
give vou the chance vou've been
waltmo for, to be more wsponslvc
to vour users’ changing needs.

If that sounds ood to vou,
contact us. We'll tell you even
more. Write Mr. Herb Shanzer,
Digital Equlfoment Corporation,
Commercial Products Group,
PK3/MI10, Parker St., Mavnard,
MA 01754. European hcad—
quarters: Mr. Henry Ancona, 81
route de I'Aire, 1211 Geneva 26,
In Canada: Digital Equipment of
Canada, Ltd







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 in-
dividual user access to the system.

. The S220, shown here, is packaged around
the most powerful CPU in the industry. Dozens
of benchmarks, including Whetstone, prove
the S100/S200 series superior performance. The
S200 is one of 6 packaged systems available to-
day, starting at $85,000. All operate with COBOL,
FORTRAN, BASIC, RPG II, FORGO, SNOBOL,

HARRIS

* April, 1977
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and extended BASIC. And all 6 in the series
deliver RJE, multi-level batch processing,
multiple interactive timesharing, and real-time
processing...all at the same time. If your need
is distributed processing, time-sharing, date base
management, or any kind of multi-use concur-
rency, benchmark the S100/S200 packaged.
systems.

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

COMMUNICATIONS AND
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- STARAN can cut
the costs of cartography in half.

The automated Raster
Scanner/Plotter used by the
Defense Mapping Agency can
cut map line digitizing time
from hours to minutes, compared
to manual X-Y digitizers. But
this advantage creates a prob-
lem—the massive amounts of
data generated are too much for
even large conventional com-
puters to handle efficiently.

. The solution: Goodyear’s
STARAN associative array
processor. Working with the
Raster Scanner/Plotter, it has
performed the cartographic

GOODSYEAR

.phase of mapmaking at least

10 times faster than known
raster processing programs
executed on large sequential
computers.

STARAN combines

‘content addressability with

parallel array arithmetic to
process hundreds, or even
thousands, of data points
simultaneously. This unique
capability, plus parallel I/O and
multidimensional memory
access, produces significant
throughput improvements over
conventional computers. That’s

DIGITAL SYSTEMS

why the STARAN processing
system is unsurpassed in ability
to solve complex problems
involving operations on many
similar data streams or high-
speed searches of many similar
file records.

So before you invest a lot

~of money in a high data rate

digital system, invest a little

time to look into STARAN.
Write for complete

information to Wayne Brubaker,

Goodyear Aerospace

Corporation, Akron, Ohio 44315.

Or call him at (216) 794-3631.

CIRCLE 40 ON READER CARD




THE IBM 3033:

LOOK A-=AD

""AMDAHL DID US A FAVOR"

"The pricing of the IBM 3033 and the reductions on the 370/158 and 168 are just
disastrous for Amdahl and other competitors, though great for users on rent or lease
who can switch or take advantage of the purchase option credit."

"The Justice Dept. has to be delighted with this new ammunition."

"I'm glad to see Amdahl force IBM to do something: we need the price cut, we
need the"inboard channels, the increased performance. I think Amdahl did all of us
a favor.

"It's a boon for leasing companies, except those with insurance policies that
indemnify seven year leases and allow the user to 'walk out' after three years."

"If that 'S what all the excitement is about, I'm going to go out and watch the
grass grow."

Those were the first gut reactions late in March to IBM's new 3033 processor,

whose mystifying nomenclature is dubbed by one user, "a 3330 turned counter-clockwise."

The rapid fire Amdahl reaction (see below) has already been announced. But the real
competitive effect is best seen by comparing the 3033 with the less powerful 168,
model 3. Take a four megabyte 168-3 and add all possible features that are standard
with the 3033--consoles, 12 channels, high speed multiply, and the extended hardware/
firmware feature that enables use of new program products that improve MVS and VM
performance. Reduce memory rent and purchase by 35% and processor purchase price by
30%. The 168-3 rents for $129,904, leases at $118,144, and sells for $4.3 million.
The 3033: $77,430, $70,400, and $3.38 million. Maintenance is about $2,000 less per
month. (Unknown cost factors in the 3033 include hidden features, future priced :
software, and other unbundling.)

AMDAHL'S ANSWER: PRICE CUT AND NEW MODELS

Those disappointed with the 3033 power (some expected double the improvement given)
and the lack of multiprocessing see the price cut as more significant than the
technological pluses. Hence they label it a fighting machlne, aimed d1rect1y at
Amdahl, Itel, and would-be plug compatible competitors.

Amdahl reaction the Monday after the Friday announcement chopped the price of its
470 V/6 by about 30% and announced two large scale computer systems--one larger and
one smaller than the V/6. Its new 470 V/7, with 16 megabytes of main memory, is more
powerful than the IBM 3033 and performs 1.5 to 1.7 times faster than the V/6. 1Its
V/5, offering more processing power to users of IBM 370/155, 158, and 165, can be
field upgraded to the full V/6 specifications. The company said it is able to cut
prices and still maintain a pre-tax margin similar to that achieved in its FY 1976.

Meanwhile, from a leasing standpoint, the IBM 158 and 168 are now being offered at
20% off list, although better deals have been popping up in anticipation of the long-
aborning announcement. With the 307 reduction, lessors .will be buying those systems
from users with purchase options and slashing their lease prices. :

IBM had the new system ready in September of 1975 and had planned an announcement
in April, but advanced it to March 24 on advice of their lawyers because news of it
leaked out in Europe. Many IBM salesmen were caught attending 1007 club meetings at
the time of the announcement. :

TEXAS INSTRUMENTS' PLANS FOR BUBBLE MEMORIES

Texas Instruments is about to come out with a whole series of productb incorporating
bubble memories, a source who was given a sneak preview of the bubble line says. On
tap are intelligent terminals, word processing systems, and minis all aimed at the
distributed processing market. TI reportedly believes bubble technology is ideally
suited for the distributed environment since with their minimal power requirements

.bubbles are not subject to the ill-effects of local brownouts or programming errors

that could normally shut down field dp operations. TI also will incorporate bubbles
in its calculator line before long, the source believes.

‘EIGHT NEW COMPUTERS ADDED TO NCR 8000 FAMILY

NCR means computers. Last year the company's computer revenues, including computer -
forms, passed. the billion dollar mark with more than 6,500 mainframes installed and
more than 30,000 minicomputers. :



LOOK AFEAD

This month (April 28) and sometime in the Fall, the company will introduce eight
new models in what it calls its 8000 family, resulting in four basic series of
machines--an I-8000 interactive processing series; a new N-8000 series using existing
NCR Century software; a V-8000 virtual machine series; and a dual-mode, or "swing',
series which operates in different processing modes and which also uses Century
software. (Under a revised product designation system, all NCR mainframes in the
future will carry the "8000" family designation with the letter prefix indicating the
primary mode of operation,)

Aimed at easy upward migration, the line now ranges from the 8200, introduced
almost two years ago, all the way up to a two megabyte machine which will be
introduced in the Fall. This machine will have an internal performance that is two
and one-half times greater than NCR's current top of the line Criterion 8570, which
has a 56 nanosecond processor and which was introduced a year ago, along with the
Criterion 8550 equipped with a 112 millisecond processor. The eight new models will

have multiprocessing capabilities and multiprocessing software is to be released at
a later, unannounced date.

FRAUD IN ORANGE COUNTY?

Orange County, Calif.'s, $26 million, seven year facilities management contract with
Computer Sciences Corp., (September '73, p. 122) now in its third year, could come
under federal investigation of possible fraud and price collusion if Rep. Jack Brooks
(D-Texas), chairman of the House Government Operations Committee, has his way.

Brooks has requested such an investigation by both the Comptroller General and
Secretary of the Treasury.

He based his request on a Los Angeles Times article instigated by, and forwarded
to Brooks by Norman Ream, an Orange County resident and computer industry veteran who
has opposed the fm contract from the beginning (August '74, p. 101). In similar
letters to the two federal agencies, Brooks said the article suggests that fraud may
have been committed...and price collusion may have occurred between CSC and Univac in
sale of hardware to the county. The contract involved federal revenue sharing money.
Brooks said he is considering using the Orange County investigation as a springboard
for a nationwide check into the spending of revenue sharing funds.

SPAN MANAGEMENT AGAIN

Span Management Systems is popping up everywhere (March, p. 16).° Last month the
Providence, R. I., firm formally announced a line of products and services based on
IBM Series 1 hardware, and at least one distributor had ordered a $40,000 demo system
and had begun developing promotional literature. David Haim, president of Minicom
Systems, Los Angeles, said he expects to get delivery of his demo in July. He had
planned to send out 10,000 and 20,000 promotional letters early this month but said
he wouldn't actually accept orders until he's seen a system in operation. He said
he's been invited East by Span for this purpose. "I've been told the operating
system is ready and has been tested and that applications software is ready but
hasn't been tested. I don't want to see anything until everything has been tested,"
he said in late March. He said he will simply be taking orders. "IBM will deliver
and install and I'll be paid on the spot."

PRIVACY IN GOVERNMENT: THE SKY ISN'T FALLING
As the Privacy Protection Study Commission prepares to wrap up its 18-month privacy
probe, some interesting preliminary findings are beginning to leak out. 1In & special
project designed to check out how well the 1974 Privacy Act was working, a seven
. member staff team quizzed hundreds of federal dpers and others to find that there
were no cases of premeditated abuse, and only a few scattered instances of question-
able agency compliance with. the law. )
As part of this investigation, the study group will make recommendations on ways
‘to tighten up the language in the law and improve agency practices. All these
Privacy Act patch-ups will be bundled into the commission's final voluminous report
(10 to 12 volumes) which is due out June 10, but may be stalled due to printing
problems. However, unlike the agencies which were thrown into a privacy panic, the
commission staffers aren't worried about this "insignificant" delay. "There was a
. lot of overreaction (to the privacy act)," explains one committee source. "People
- were trying to sell high priced security gear to agency people who were screaming 'the
sky is falling.' Well, the sky didn't fall. The crisis never came."
: : s (Continued on page 180)
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“Universities over the past couple of years have ﬁeen
hit not only by tight budgets but also by external report-
ing requirements that are close to impossible. My office
is charged with preparing these reports when they con-
cern the University’s three campuses. There's no way
we could have responded to these external demands
without MARK IV.® Certainly there is no timely way we
could have met these requirements using traditional
procedural languages. I'm sure two or three times the
number of people would be needed to even begin to
turn out what we do now in the information retneval
and small systems area.

“One system complelely developed in MARK IV is a
space inventory system for our three campuses. fThe
data used always has to be massaged, updated, cor-
rected, and coordinated, because it's coming from three
campuses with dissimilar systems. The time saved with
MARK IV and the ability to produce fast results ‘sur-
passes my most optimistic expectations. ‘

“Every person on my staff of 35 has been trained in
MARK IV. | will definitely push its use as an adjunct in
our data base systems development, simply becau‘se |
feel that is the right way for less qualified IMS people to
deal with [MS.

“The University has acquired other proprietary software
since installing MARK 1V, but in my opinion it isithe
best and most useful product for my office. We’ve never
found a problem we couldn’t live with, and the ones we
have found have been fixed immediately or in the next
release. And Informatics in-house training is super}b~
we were productive the first week after they were here.”

“We run a 6 Meg 370/168 with IMS/VS and multiple
RJE locations, one RJE at our office site.”

WHAT IS MARK IV? MARK [V is the most versatile and
widely used software product in the world for applica-
tion implementation, data management, and.information
processing. Six powerful models (prices start at $12,000)
are in daily use on IBM 360/370, Univac 70/90, Siemens
4004, and Amdah! 470 computers at over 1,100 installa-
tions in 43 countries. Programs in MARK 1V require only
about one-tenth the statements of Cobol, and users re-
port 60% to 90% cost and time reductions on most
MARK IV applications. Send the coupon today for de-
tailed information.

CIRCLE 26 ON READER CARD

World’s Leading Independent Supplier of Software Products.
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g Informatics Inc., Software Products, Dept. D 477
1 21050 Vanowen St., Canoga Park, Calif. 91304 a
i
] Name Title ]
g Dept. Computer g
I Firm i
]
Address Phone
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g City State/Province Zip— ]
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The views expressed arc those of Director Doerhy J. Hopkin and not necessarily those of the University of lilinois.
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Introducing the SEL 32/75 System.
" The Computer ‘
- with a Subconscious.

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

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

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

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

Sounds like a big system, doesn’t -

it? SYSTEMS can link 20 CPUs,

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

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

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

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

“brochure in the blin»k of an eye.

ENGINEERING LABORATORIES

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

CIRCLE 50 ON READER CARD
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The New Centronics Model 761.

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

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

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

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

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

CENTRONICS PRINTERS
Simply Betier

CIRCLE 75 ON READER CARD

You won't find
a more versatile
teleprinter for

~ It's that simple.

DATAMATION



letters

A Kkludge by any other name . ..
The word “kludge” is used to describe
the cover of the January 1958 edition
of DATAMATION (January 1977,p.6).1
have searched dictionaries and in-
quired of my associates for the mean-

ing of this word. The best description I -

With regard to Nolan’s threat to dis- ’

cuss the word ‘glitch” in forthcoming
letters, | believe | also laid that ques-
tion to rest in my review of the Ency-
clopedia, wherein | likened the glitch
to the electronic equivalent of a hei-
nous and momentary interruption of

an important ceremonial. It also bears
some semblance to a raucous cry in
the quiet dark, or to a sudden and
unprovoked attack on one's private
parts.

Glitch was also used in my apocry-
phal epic, “Adventure of the Missing

(Continued on page 22)

Solved! -

I thought you’d be interested in a new

way to solve word puzzles like your
“Hot Topics”: by computer.

W. D. MAURER

Washington, D.C.

The original word puzzle contained the
hot topics that the data processing
community will “wake up to” in 1977.
The list of imbedded words is on page
134 of our January issue.

can put together from several sources
is: a quick and dirty spit and bailing
wire solution to a problem which was
not foreseen in the system design but
which would have immobilized the sys-
tem were it not for the kludge. Kludges
are always spoken of in the past tense,
so I assume they are not designed as
such but somehow evolve. Can you
shed more light on the definition or
meaning of “kludge”?

PS. The word for next month is
“glitch.”
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Mr. Jackson Granholme, responds: In
reply to Mr. Nolan's letter, the word
“kludge" is briefly described in the En-
cyclopedia of Computer Science (Pet-
rocelli/Charter, New York, 1976, p.
750) in which the noted author, Gruen-
berger, credits me with having coined
the word in the DATAMATION article,
“How to Design a Kludge" (February
1962).

Gruenberger is too kind in crediting
this invention to me, for, as | pointed
out in my DATAMATION review of the
Encyclopedia, kludges were around be-
fore | popularized them.

It pleases me to note that in that
ancient article of 1962, | gave full
credit to the late Phineas Burling, then_
chief calligrapher with the Fink and
Wiggles Publishing Company, for re-
searching the word back through the
antiquities of the English language.
But | must confess that the oft-quoted
modern definition is mine, namely:
“An ill-assorted collection of poorly
matching parts, forming a distressing
whole.”

We may note that, through history,
kludge has been variously spelled as
Kluge, Kluge, Kluege, Klooge, Kloog,
Klag, Klog, Klogge, Klaugen, Claug,
Kladnis, Veklaunne, Cluj, and Cloots,
in the sundry tongues and dialects of
Indo-European languages (there may
be missing spellings, due to the diffi-
culties of runic translation).

According to Dr. Wellmouth Muttha,
the term is certainly Indo-European,
not being found in Ostiak or Mongol.
Muttha surmises it may stem from the
myth/legend of Det Haar Klod who fell
off the cliff into the wooly mammoth
trap when no wind was blowing.

Martin, in his noted book, Malice in
Blunderiand (McGraw-Hill, 1973), has
related the kludge to other observed
phenomena, and this may be of inter-
est to readers.
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letters

Bit” (October 1964) in the person of
Sir Henry Glitch of the Royal British
Exchequer.

Reader Nolan is clearly a novice,
and probably a programmer, for the
kludge lies primarily in the domain of
the hardware men (who still produce
them apace), while the glitch must be
experienced to be believed.

Dp defined

In response to Frederic G. Withing-
ton’s off-hand question, “. . . what is

data processing anyway?” I would like
to attempt a useful, functional defini-
tion.

If we accept the notion that “data”
are encoded abstractions of reality,
then “data processing” becomes the
process of deriving information and/or
intelligence from data.

This definition includes the tradition-
al computerized “number crunching”
with which we are familiar, but is also
broad enough to encompass almost
every human information-seeking ac-
tivity.

The trends in our industry are now
clearly delineated by such terms as
“friendly user language.” Thus it
would seem a worthwhile endeavor for
the members of our industry (dare I

—say -“profession”?) to come to an

agreement on updated definitions of
some of the more ancient terms, such
as “dataprocessing,” which have been
around for years, and of which “every-
body knows” the meaning. And in this
endeavor, to free our vocabulary from
its archaic adherence to a machine phi-
losophy and humanize the basic con-
.cepts of our industry.

LOIS A. ROSE
Parsippany, New Jersey

But does it work ... ?

A careful study of the detailed ratings
in the “User Ratings of Software Pack-
ages” (December, p. 108) raises some
questions about the rating categories.
The users are asked to rate seven cate-
gories: six specific areas and one gen-
eral category, Overall Satisfaction. Al-
though the Overall Satisfaction cate-
gory is rated separately by the users,
one would presume that it should close-
ly relate to the average of the six spe-
cific categories. In most cases it is quite
close, but there are some notable ex-
ceptions.

Western Electric’s UNIX has an
overall satisfaction of 4,0, even though
the other six categories average out to
only 2.8! And going in the opposite
direction, 1IBM’s IRP has an overall sat-
isfaction rating of only 2.0 even

122

though the other categories average
2.7, and the lowest individual category
is only 2.4 (Throughput).

It occurs to me that the most impor-
tant category has been omitted in the
ratings, which would account for these
discrepancies; namely ‘“Functionality,
or, Does the Package Do What It Is
Supposed to Do?” )

Apparently the UNIX users don’t
really care that the Training is poor and
the Vendor Support is only fair, be-
cause UNIX does a super job of doing
what it is supposed to do. Conversely,
even though IrP is ranked fairly good
in Documentation, Throughput, Sup-
port, etc., when you get right down to

(Continued from page 21)

it, it apparently just doesn’t do much
of a job of Requirements Planning.

I have always thought that people
bought (or wrote) packages to per-
form a specific, needed function.
Therefore, an evaluation of how well it
performs that function is of primary
importance, and should be categorized
separately.

RICHARD F. WARD

Honeywell Information Systems, Inc.

Southfield, Michigan

Throughput cannot exist without
“Functionality” as Mr. Ward defines it
and so that aspect is really covered.
Still, the suggestion is valid and we'll
consider it.

37 ‘ GO T0 9
815 IMAX = 1m1
19 IwRy =2 1 .
40 ARITE (6,93)
41 12 READCS,91)  (KIN(K) JK=1,72)
42 ARITE L6y 92) (KINIK),R2Ty72)
43 . kG = KINUL)
44 IF (KG,EQ KBLANK) GU TO 23
45 0o 37 fi=1,26 . i
4b 1IF (KGLEQ,KCT(1I)) GO 7O 18
47 17 CONTINDE
48 GO 10 _88
49 18 KG & II
50 IF (KCP(KG),EQ.0) GO TO 19
51 KCL = KCL +°1 "~
52 KCPCKCLY = KCP(KG)
53 KWR2 -3 KWR(KG&
54 KWR(KCLg B KW ?
85 KCHKEL) = KCHIKGE)
1 KCH(KG) = KCL
87 IRT(KAR2) = Kel
38 19 KCP(KG) = KCHARL
63 QWR SG) & IwR
61 21 KCHAR(KCHARL) = KIN(K)
62 KCHARL = KCHARL#+1
3 e (KIN (k) NELKBLANK) GO TO 21
65 KCHAR (KCHARL) &0
66 KCHARL = KCHARL + 1
67 IuTi{WR) = KG
LY} IWL(IWR) = Kmi
-9 IR B IWR + |
0 60 T0 12
123 NWORDS = IWR=} .
/2 DO 41 1 = 1,IMAX
13 DO 41 J = 11JMAX
74 KG =_KMAT(I3d)
75 09 27 11=1 26 v
76 IF (KGGEG,RCT(II)) GO TO 28
17 27 CONTINUE
78 60 YO 886
79 28 KG = 11
80 IF (KCP(KG) (EQ.0) GO TO 41
81 29 D0 39 11 = 1,8
82 I ="
83 Iy = IYTUI
84 ey
86 KE = KCP(KG) =y
8 3 KE = KCel
IF (KCHAR(KC),E0,0) GO TO 33
89 €= IC + IX _
90 IF (1C.£0.0) 60 .10 39
9 IF (ICeGT.IMAX) GO TO 39
2 Jc = Jé'&Y ‘
93 IF (JE.EQ.0) GO 10 39
94 IF (JC.GTiJdMAX) GO 70 39
95 IF %KMAI(!C.JC).EG.KCHAR(KC)) 50 10 31
96 G0 10 39
97 33 LLA = CLA + 1
98 LAI(LLA) =1
99 LaJ(LLA}) = J
100 LARCCLAY = Kwk(xG)
101 CADCLLA) = 1T .
195 *° ?gNlégg%KG) £Q.0) GO TO 41
04 KG = KCH(KGS
05 60 10 29
& 41 CONTINDE
7 ARITE (6, 94)
8 IMAXO = JSP#IMAX = ISP + 3
9 JMAXD = ISPxJMAX.= ISP +
0 DO 61 Is1,IMAXO
é DO _61 J=1.,JMAXO
2 61 MATOUTCI,J) = KBLANK
3 11 =_2=18p )
3 DO 6271 = 1,IMAX
5 112114 186
4 JJ = _2eISP :
7 D0 62 J = 14 JmAX
8 JJ = JJ+18P .
9. 62 MATOQUT(1I,JJ) = KMAT(I,J)
20 DO 79 K. =2'1, LLA
21 10 =2 LAD(K)
5. 11 = ISPalAL(K)ea-IspeIASTI(IO
5% JJ = ISPaLAJ(K)+5=18P+1ASTI(ID
24 DD 71 L = 1.4

{Continued on page 206)
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How Blyth Eastman Dillon moves

- INCOTERM.
Blyth Eastman Dillon and Co., Inc.,
processes several million transachons a

~ year: in stock brokerage; investment
~ counseling; municipal and corporate

~_investment banking; syndicate underwrit-

~ing and real estate. It adds up to billions
~ of dollars ayear —several millions of
_dollars every working hour.
~ BEDCO required afast and reliable
~_ system to handle all that information.
~ Traditional methods would generate
~_millions of pieces of paper. Response
~ time would be measured in hours and
~days instead of seconds. Many facts
~ would become obsolete before they
. became available. :
' BEDCO chose INCOTERM for termmal
- support: in the branches and in the home
 office where timely information guides
__ majorinvestment decisions . .. with full
~control,online and inrealtime.
INCOTERM helps speed admmlstratlve
traffic, process orders, generate billing,
retrieve money line data, transmit

65 Walnut Street, Wellesley Hllls Massachusetts 02181

* April, 1977

mllhons of dollars an hour

capital market data, produce quotations
from an in-house quotation system, and
control the distribution of underwrltmg
information. :
INCOTERM Intelligent Termmals provude :
the power and flexibility to give each
branch in the BEDCO system an impor-
tant competitive edge. . . in efficiency,

in customer service, in speed and in. '

~ cost per transaction.

INCOTERM can do the samethmgs for
you. Why not write or call for detauls

More power
to your
ermmal

" INCOTERM®

CORPORATION

Telephone (617) 237-2100.
Sales and customer servnce offices in major cities throughout the Umted States and abroad.

CIRCLE 43 ON READER CARD ' , .. 25
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And you'll find

our impact is exceptlonal

Compare the new Model 810
Printer with any other printer
you are using or considering. We
believe you’ll find that the 810’s
reliable, microprocessor-
controlled printing results in the
highest throughput per dollar
and lowest cost of ownership.
The 810 isideal not only for
OEM’s but as a peripheral
printer for the TI model 770
Intelligent Terminal and the 990
Mini/Micro Computer Family.

Plot our standard features.
The 810 printer has exceptional
standard features too. Like bi-
directional printing at 150 eps.
No paper tape programming.
Adjustable tractors for a vari-
ety of form widths. A9 X 7 wire
matrix character font for high-
quality printing of an original
and 5 copies. Bottom and rear
paper loading. Speeds from 110
t09600 baud. And 6 or 8 vertical
lines per inch. Add to these the
810’s tested reliability and the
result isperformance.

Add a fullline of options.
With Vertical Forms Control,
you get non-volatile storage of

up to 8 different vertical forms.
And with Forms Length Con-
trol, you can have 11 switch-
selectable stored form lengths,
from 3 to 14 inches plus 1 pro-
grammable form. The com-
pressed printing option lets
you print 132 columns in 8%2
inch width. And foreign char-
acter sets are available as

well as interfaces for most -
applications.

A company you can rely on.
A valuable feature of any Texas -

Instruments product is after-
sale support. When you pur-

oooooooooooooooooooooooooooooo

* Yes!Iaminterested in the new Model 810 Printer.
[ Please send me more information.

chase your 810 Printer, you're
getting support from a world-
wide network of factory-trained
personnel. And contracts are
available for up to 24-hour;
seven-days-per-week service.
With the Model 810, you can
be sure your total cost of owner-
shipis the lowest possible. And
printer performance the high-
est. For ademonstration of the
Model 810, or more information,
just mail the coupon.-Or call
your nearest T1I salesoffice, or

(713)494-5115, ext.2124. [ 1©
Youll like the 810’ Py
impact. .

ooooooooooooooooooooooooooooo

[ Please have your representative call me.

Name

. Title
Company

. Address

City

State

Zip

Phone

Mail to:

Texas Instruments

P. 0. Box 1444, M/S 784

oooooooooooooooooooooooooooooo

Houston, Texas 77001 -

ooooooooooooooooooooooooooooo

©1977, Texas Instruments Incorporated

TEXAS INSTRUMENTS

INCORPORATED

See the new 810 Printer at the Computer Caravan.

April, 1977
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NEWEST
MODEM

LB

UNIVERSAL'S

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.
gOB“rad!ord Drive » Huntsville, Alabama 35805 « Telephone (205) 837-8100 « TWX 810-726-2100
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people

Called a Lot
of Things

John Imlay, president and chief execu-
tive officer of Management Science
America, Inc., Atlanta, Ga., software
firm, has been called a lot of things.
The popular press has called him a
super-salesman and a superb showman.
Dr. A. P. Jensen, his professor at Geor-
gia Tech, with whom he has main-
tained close contact for more than 20
years, calls him “something of a leg-
end.” And then there are the 318 peo-
ple Imlay fired, without severance,
when MSA was in dour straits. He’s
not sure what they’ve said about him,
but he is sure it wasn’t all good. -
There’s probably a little something

to what everyone has to say about the -

40 year-old Georgian who is consid-
ered something of a miracle worker for
having saved a very sick company in
the bad days of the end of *71. He
pulled MsA out of bankruptcy in Au-
gust 1972. And, for all of the people he
fired, most of them only were fired by
‘Msa once. Imlay himself was fired
twice by the company.

He first was asked to join the firm
in 1968 when its heydey was begin-
ning to fade but not enough. “I found
they were going mad,” he said. “They’d
gone from 46 people to 800 people in
six months, I screamed ‘slow down’ and
closed eight offices and fired 10 peo-
ple.” Then an insurance company in
Dallas jumped in with $4 million in
help for Msa “without an audit and the
word to get rid of Imlay.” He was fired
the first time in October 1969. ’

In December of the same year, he
was called back at the insistence of
some backing banks. He lasted 17 days
this time. The view from on top was he
was moving too fast and too negative-
ly. Following his second departure
from Msa, Imlay spent his time as a
consultant successfully nurturing sick
companies.

But then Msa really went onto the
ropes, and the major creditors—the
First National Bank of Atlanta and
‘Gulf Life Holding, invited him back
and he accepted the invitation—this
time with the title of chief executive
officer. He accepted and he did the job.
This was when the “surgery” (what
Imlay calls his mass firings) began. He
is sympathetic with those he fired but
says he is more concerned with the jobs

~ April, 1977

" he saved. He even accidentally fired a

customer—or tried to.
He cut out consultants and com-

. puter center activity bringing the com-

pany back to what it had been formed
to be in 1961, purely a software pack-
ages house. He kept 70 people of
whom 58 stayed and of whom 54 are
still with him seven years later.

“People are the key to a successful
business,” says Imlay who uses his flair
for showmanship as much on his em-
ployees as he does on his customers,
potential and existing.

In his showmanship for selling and
for employee motivation he has used
everything from a baseball bat to a live
tiger to a killer shark and one million
dollars in cash. ,

Imlay was born in Jacksonville, Fla.,
but moved to Savannah, Ga., as a
child and has been a resident of Geor-
gia for the past 17 years. He considers
himself a Georgian. )

He became interested in computers

JOHN IMLAY
Baseball bats and tigers

in 1957 while a student at Georgia

. Tech. “When John and I first met,”

recalls Dr. Jensen, “I was involved in
a research activity which was boot-
legging computing into academic ar-
eas. We were lucky to have bright
young men like John who would sell
departments on the value of comput-
ing. He was a salesman even then.”
Imlay recalls from his student days,
working with-a Univac 1101 for which
they used a garbage can “as a buffer.”

When he graduated from Georgia

Tech in 1958, he first went to work for
Royal McBee and later for Univac as a
salesman. He was with Univac for sev-
en years, ending up as an area manager.

“John sold Georgia Tech an 1108
while he was with Univac,” said Dr.
Jensen, “then left Univac to join Hon-
eywell before he could get the com-
mission on it.”

Imlay lost a lot of commissions
while at Univac, at least in charge-

v

backs, which is what a salesman has to
suffer when a contract is canceled. At
one time, Imlay says, he held the rec-
ord for the largest chargeback in com-
puter history—$98,000. :

But he wasn’t one to let a commis-
sion go easily. One company, an Imlay
customer for nine years, underwent a
management change and canceled one
of Imlay’s computers which still had
four years remaining on lease. Imlay
brought suit against the customer and
won.

Dr. Jensen considers his friendship
with Imlay a mutually rewarding one
but “I’ll call on him (for advice) more
than he calls on me. I consider him a
viable window onto the real world of
industry, something that the academic
world really needs.”

Dr. Jensen also calls on Imlay to talk
to his students “as often as I can get
him out.” He says Imlay provides the
“chemistry” that gets the students in-
terested in the real world of comput-
ing.

Imlay, for his part, and Msa, in its
last two profitable years, have provided
two scholarships for computer sciences
students attending Georgia Tech, one
for a graduate student and one for an
undergraduate. ‘

Imlay’s flair for showmanship was
first utilized in his capacity as a sales-
man. While addressing a Honeywell
seminar to introduce a new product, he
told his audience the product was de-
signed to replace 1BM keypunches. To
illustrate how obsolete he considered
the keypunches to be, he smashed one
with a baseball bat. '

He still uses showmanship as a sales
tool and has parlayed a friendship with
the legendary Minneapolis Vikings
quarterback, Fran Tarkenton, into a
massive advertising campaign, and cus-
tomers who care can get Tarkenton
posters personally autographed to their
children.

The million dollars in cash was part
of an incentive to get salesmen to reach
a million dollar sales goal in the first
year out of bankruptcy (they did). It
meant taking the million on a one day-
loan and using three Brinks’ trucks to.
deliver the cash to the sales meeting.
Two were decoys.

And the tiger, her name was Mabel,
was part of another sales meeting. The
theme of this meeting was “Meet The
Tiger,” and Imlay in that year’s annual
report had characterized a “tiger” as
one “who attacks his job with both zeal
and impatience.” The tiger in ques-
tion was de-clawed but not tame and
“we had some nervous moments.”

. He doesn’t feel the Kkiller shark in a
tank was quite as effective “because it
was in a tank.”

He’s also done such things as light-
ing a match to a room until it was
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almost totally on fire (it was put out),
and having the ucLA basketball coach
“write a poem for us.”

It’s hard to imagine Imlay running
out of ideas or of slowing down growth
for msa. Since the company came out
of Chapter X in 1972, it has become
steadily more profitable, still sticking
strictly to software. It had $1.6 million
in profit last year, and now has 260
people and markets seven software
packages. The company, with head-

Brain Drain Again
During the 1950s and early '60s Eu-
rope, and Britain in particular, suffered
the famous “brain drain” when a num-
ber of competent young technical peo-
ple left their austere home countries
for the lavish salaries and living con-
ditions of North America. The phe-
nomenon tapered off in the sixties as
salaries and standards of living rose in
Europe, but it is still enshrined in Jean-
Jacques Servan-Schreiber’s famous
1967 book The American Challenge,
which some observers say is the sub-
conscious cornerstone of EEC and na-
_tional protectionist policies for high
technology. v
Britain today seems to be seeing the
beginning of a new brain drain, partic-
ularly among computer people who are
squeezed between wage freezes and ris-
ing costs. One enterprising recruitment
consultant has taken advantage of the
" situation to expand into international
placement—with pleasant results for
British exports, as well as for him.

John Goldsmith set up Lowndes-
Ajax Recruitment in 1969, under the
aegis of a computer bureau that was
owned by a large merchant bank in
London. The venture succeeded over
the years, and Goldsmith gained a rep-
utation as a stable and reputable leader
in a somewhat flighty segment of the
computer industry.

In 1976, as he sensed the growing
demand for overseas jobs, Goldsmith
began to think about international ex-
pansion. Because a parent organiza-
tion firmly rooted in the U.K. was
unlikely to finance the international
venture, Goldsmith approached
Lowndes-Ajax with the idea that he
- would buy out the operation. In one of
the most amicable corporate divorces
- on record, Lowndes-Ajax Recruitment
became John Goldsmith (Computer
Recruitment) Ltd., keeping the same
staff, the same office, even the same
phone number. Goldsmith promptly
went off to the New World to see if

there were jobs out there to match the

applicants in the U.K.
32

quarters in Atlanta, also has offices in
Jacksonville, Los Angeles, Chicago,
and New York, and this year will open
offices in Houston, Philadelphia, Bos-
ton, Montreal, and Brussels, Belgium.

Imlay sees the next expansion in de-
velopment of or acquisition of systems
software, something they’re not into
now. :

In addition to his all-<consuming
chores with Msa, Imlay is active in a
variety of civic affairs in Atlanta, and
is chairman of the U.S. Open Golf
Tournament which will be held in At-
lanta this year.

JOHN GOLDSMITH
A need on both sides of the.ocean

Canada, with its American lifestyle
and English heritage, was fertile for
Goldsmith. Canadians have had excel-
lent experience with the British tech-
nical people who went to Canada dur-
ing the original brain drain. At the
same time, few Canadian firms are in-
terested in flying candidates across the
North Atlantic in quantity. So Gold-
smith’s services filled a need on both
sides of the ocean.

By January 1977, John Goldsmith
had helped about 60 people in the
computer industry to move to North
America, mainly to Canada. His help
included not only advertising and
screening candidates, then setting up

" interviews when the client executives

came to London, but also arranging
the moving and paperwork for the suc-
cessful candidates, booking their plane

- tickets, answering questions from their

families, and helping with immigration.
It amounts to a form of “systems re-
sponsibility.”

Some of Goldsmith’s clients now
come direct to the U.K. source when
they need to recruit, rather than trying

the U.S. or Canadian markets first.
“They feel the quality of people here is
higher,” he says. This is particularly
true in organization and methods
(o&M) work, which tends to be con-
fused with systems analysis in North
America, and to be a separate specialty
in Britain.

The mechanics of the operation are
fairly streamlined. In one case, for ex-
ample, Goldsmith flew to Canada and

discussed with a large client a number .

of technical positions where 1Ms expe-
rience was a prerequisite. When he had
a clear idea of the client’s needs he flew

back and placed ads, winnowing down’

the applicants to a short list of 64. The
client agreed to interview 49 of them.
The client’s personnel director flew
over for two weeks, and a few other
executives went to London for shorter
periods to talk to the candidates. Thir-
ty-one were offered employment, and
of those, 23 actually went. Of the eight
who refused the offers, most were 1BM
employees. From the first iMs discus-
sion to arrival of the last new-hire in
Canada, less than six months had
elapsed. .

Why do people go? It’s clear to John

Goldsmith. “There is often misunder-

standing about salaries, first of all. The
candidate may expect to triple his sal-
ary, and this is seldom the case. But
Canadian incomes are substantially
higher, and the real purchasing power
is thus higher. And some people are
concerned about a lack of incentive
here, or they think the work over there
will be more professional. But several
with whom we’ve maintained contact
found that British professionalism is
just as high. The day-to-day differences
are what surprise them. They don’t
expect the easier atmosphere about hir-

ing people and letting them go if they

don’t measure up. The Englishman go-
ing to Canada can expect longer work-
ing hours, and constant updating of
his dp skills. The dp manager here is
more removed from what his hard-
ware is doing, while his Canadian
counterpart is expected to retain his
technical competence and go on pro-
gramming. Another difference is that
computery is not fenced around in
those wide open spaces like it is in
Britain. You don’t just computerize the
payroll; you might find yourself in
charge of payrolls there.”

Most of the people Goldsmith has
placed have gone in the salary range
from $16,600 to $24,000 (Canadian),
though one manager accepted an offer
closer to $40,000. These may not be
startling salaries in North American
terms, but for the young man who was
making (about $6,156) a salary of
$18,500 seems astronomical, and to
his family which has been pinching
pennics it is astronomical. %
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| CUTTING COMMUNICATIONS TIME AND COST

TEKTRONIX 4081

“The 4081 helps me
‘solve two design problems:

waiting and paying.

Problem: Waiting for
design answers from an
overloaded host and
communications system.
Your design ideas don't come
easy. . . especially when your
host leaves you continually wait-
ing. Progress is bogged down by
host updating and retransmis-
sion of redundant picture infor-
mation or bulk data.

Solution: Tektronix’
4081 Interactive
Graphics Terminal.

The 4081 enables immediate
display of local picture files
without host dependency. Our
revolutionary 19" refresh storage
tube displays both our famous

Tektronix

COMMITTED TO EXCELLENCE

resolution plus dynamic interac-
tivity: Like animation effects.
Rubber banding. Dragging. Plus,
local picture manipulation and
picture transformations help
enable dramatically improved
response times.

Reduce frustration and
the delays of a noisy line.
The 4081 supports block data
transmission and error detection
to allow reliable transfer of large
data files.

A 19" display, hardware,
software, host compatibility, a
special local CPU for display and
graphic control, bulk tape
storage—it’s all part of the pack-
age. Plus much more.

Create your own system
from our plug-in peripherals.
Like hard copy units, mass stor-
age devices, plotters or graphic

tablets. We have many rental and
CIRCLE 54 ON READER CARD

Operational software is built into the
4081 package. Your host programs can
conveniently contro! the 4081 terminal
functions. Assemblers and compilers are
also available to expand terminal func-
tions to your special design applications.

|
lease agreements to choose
from, plus an excellent warranty
and worldwide maintenance.

Call us, the world's Graphics
leader, or write:

Tektronix, Inc.

Information Display Group

PO. Box 500

Beaverton, Oregon 97077
Tektronix Datatek NV

PO. Box 159

Badhoevedorp, The Netherlands

Break the
time barrier.
Get the 4081.

opyright © 1
Al rights reserved.




$100says you can't

outsmart ADD
System70.

Let us put our
cards on the table.
We say we've got a new
intelligent data entry terminal.
. ‘Not just a new one, but the
greatest data entry systemever.

And we mean ever.

You say sure, sure.

And we say, okay, we've got $100 that says
so, too.

Here's the deal.

We're absolutely sure that System 70 is the
fastest, easiest-to-implement system in the
marketplace. So sure, were
willing to bet all comers
cold hard cash thatit can't

~be outsmarted. $100
. saysnobody, but nobody,
has a form that our sys-
tems engineers can't
‘program in less than
24 hours.
If you'd like to
take us.up on
it, check the entry blank for
the rules.

If you'd like to take our
word for it here it is: Sys-
_tem 70 is on-line from
day one. You're enter-
. ing data the very day
you plugitin. And not
only is programming
formats simple. The
operator can ‘also
SEARCH, VERIFY,

SEND, RECEIVE and PRINT immediately. How?
By using English commands that make System 70
easy to use, easy to customize, easy to print from
and easy to maintain. Branch office personnel can
learn to use these sophisticated terminals in less
than an hour. -

ADDS System 70is IBM 3780 or teletypewriter com-
munications compatible and has one or two diskette
drives, plus a whole line of optional printers...

All for under $7000 in moderate quantities.

That's System 70. We say it's the greatest data

entry system ever.
Wanna bet?

CIRCLE 11 ON READER CARD

“l wanna bet”

1. Here's the deal. Just call an ADDS sales office and
arrange for a System 70 there or at a locally held
System 70 seminar.

2. Then present us with any business form you regularly
use.The size should not exceed 81" X 11

3. Our personnel will create a display of your form on
System 70 within 24 hours (weekends excluded) or we’ll
pay you $100.

4. ADDS reserves the right to qualify respondents to
this offer. Graphic symbols on the form are excluded.

5. Better get your cards on the table. Offer expires

July 31, 1977.

ADDS Applied Digital
Data Systems Inc.

100Marcus Blvd.,Hauppauge, N.Y. 11787

(516) 231-5400
Name
Firm Title
Address ‘ 1
City State !
Phone




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 innovations and improvements.
products, including computer tape, disk packs, "People who are dedicated to providing you with
data modules, disk cartridges, diskettes, data cartridges the best in data recording products and service.

and digital cassettes. Each is carefully designed and Now, we’re making all of these products more
engineered to meet the specific requirements of the widely available than ever before. From leading data

data system it serves. Yet all of these products share products suppliers who have joined our clan.

one important advantage: the long experience For more information, write:

and skill of the people behind them. Data Recording Products
They’re made and backed by a team of more Division, 3M Company,

than 1000 special people: research experts, P.O. Box 33255,

production specialists, and sales and service St. Paul, MN

technicians. The 3M Clan. The people who 55133.

pioneered and perfected the first commercial

Count on the clan.

April, 1977 CIRCLE 53 ON READER CARD ' _ 35




calendar

APRIL

Association, for Educational Data Systems Convention,
April 25-29, Ft. Worth, Tex. The theme of this 15th annual
convention is Eps = f(H,S,P): Educational Data Systems
are a function of hardware, software, and people-ware, and
will center around the use of these components in the
development of data systems for education. Papers pre-
sented will address the use of computing in such areas as
graphics in education, educational networks, cA1, modeling
education systems, and professional development. Fees:
$45. Contact: A. V. Majors, Ft, Worth 1sp, 3210 W. Lan-
caster, Ft. Worth, Tex. 76107 (817) 336-8311.

MAY

ACM Symposium on Theory of Computing, May 2-4,
Boulder, Colo. Co-sponsored by the IEEE special interest
group for automata and computability theory, the symposi-
um will feature 31 papers in the areas of analysis of algo-
rithms, computational complexity, formal language and au-
tomata, theory of computing, and theory of programming.
Fee: $45 members; $52 non-members, in advance; $50,
members, $57, non-members at the symposium. Student
fees available. Contact: Emily P. Friedman, Computer Sci-
ence Dept., 3532C Boelter Hall, Univ. of Calif., Los Ange-
les, Calif. 90024 (213) 825-6835. .

European Conference on Electrotechnics, May 3-7, Venice,
Italy. This will be the major European conference in 1977
covering telecommunications for allied fields. Sponsored by
the IEEE and EUREL, the program will bring together inter-
national experts from both developing and developed coun-
tries in discussions of communications in large power sys-
tems, new developments in communications including ra-
dio, satellite, waveguide, and optical systems; communica-
tions and computers, and communications and signal pro-
cessing. One full day will be devoted to the subject of
communications in the developing countries. Two courses
are on “Techniques of Industrial Market Research,” and
“Methods of Technological Forecasting.” Contact: Euro-
con 77, c/o AEIL, Viale Monza 259, 1-20126 Milano, Italy
(Tel: 25.50.641).

DPMA Southwest Region 1 Conference, May 11-13, Ana-
heim, Calif. The conference theme is “Data Processing
Update 1977,” and will feature exhibitor booths and ses-
sions pertaining to data processing enhancements. Partici-
pants will include management and allied support personnel
associated with data processing. Sessions will feature speak-
ers on the art of management, automatic speech recogni-

- tion, auditing of computer systems, and professional devel-
opment. Fee: $50, two-day, member; $55, non-member;
$30, one-day, member; $35, non-member. Student rates are
available, as are discounts for teams. Contact: Orange Coast
Chapter ppMA, P.O. Box 2957, Anaheim, Calif. 92804
(714) 635-6841.
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Database Management and Database Technology Symposi-
um, May 13, Columbus, Ohio. The Central Ohio Chapter of
the AcMm will sponsor this one day symposium on the man-
agement of data within the current database technology.
The conference will deal with the theories concerning data
management, database technology, and commercial data-
base products. The first speaker will be James T. Fry of the
Univ. of Michigan on “Database Technology: Past and
Present.” Other topics covered will be “Database Technolo-
gy: Future,” and “Steps in Implementing a Codasyl-Ori-
ented Database,” Registration: $20, members; $25, non-
members. Contact: Dorothy Smith, E. S. Preston and

. Assoc., 939 Goodale Blvd.,, Columbus, Ohio 43212

(614) 221-7505.

National Micrographics Association Conference, May 17-
20, Dallas. This 26th annual conference and exposition will
demonstrate some of the unrealized potential of the micro-
graphic industry. As a prelude to the conference, there will
be five fundamental seminars. The conference itself will
include 30 technical sessions, a trade show, a keynote
speaker luncheon, and an awards banquet. Contact: Na-
tional Micrographics Association, 8728 Colesville Rd., Sil-
ver Spring, Md. 20910 (301) 587-8444.

First East Coast Mini/Micro Conference, May 19-20, New
Haven, Conn. Sponsored by the bpPMa, “NECON” will have
as a theme “aDaPt or Die.” The conference and exposition

~will feature minicomputers, microcomputers, distributed

processing, and innovative management techniques. Semi- .
nars on how to select a minicomputer, production control
with minicomputers, incentive data entry, and others will be
highlighted by a debate entitled “Mini versus Maxi.” Fee:
$95, members; $115, non-members. Contact: F. Kells-
Murphy, Applied Data Processing, Inc., 33 Berhard Rd,,
North Haven, Conn. 06473 (203) 787-4107.

ACM Greater New York Regional Conference, May 23-24,
New York City. “Database: the Practical Issues” will be the
theme of this conference emphasizing the “real world”
problems experienced in planning, implementing, and eval-
uating data base systems. A special feature of the confer-
ence will be a number of one-hour presentations by data-
base software vendors- with packages to sell, which will
provide opportunities for questions affecting make-or-buy
decisions. Keynote speaker will be Rep. Edward Koch (p-
NY) speaking on the impact of federal privacy legislation on
the private sector. Contact: James M. Adams, Jr., ACM,
1133 Ave. of the Americas, New York, N.Y. 10036
(212) 265-6300.

ON THE AGENDA

Conference on Computer Audit, Control, and Security,
April 25-28, Chicago, Institute of Internal Auditors,
(305) 830-7600. Understanding and Using Computer Graph-
ics, May 2-4, New York, Frost and Sullivan (212) 233-
1080. Conference on Acoustics, Speech, and Signal Process-
ing May 9-11, Hartford, Conn. I1EEE, Clifford Weinstein
(617) 862-5500, Ext. 5465. Info-Quick °77, May 11-13,
Springfield, Ill. ppMmA Region 5, (217) 528-2011. Computer
Medicine Clinics, April 25-27, New Haven, Conn. Yale
Univ., (203) 432-4582. Computers in Banking, April 27-29,
Paris, France.

DATAMATION
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_The Diskthat doesnt Spin.

Megastore goes where a disk drive used to go.

More to the point, Megastore keeps going long
after a disk drive quits. Without motors, bearings,
heads or platters, there’s nothing to wear out, burn out
or crash. No moving parts.

Megastore is the astonishing new fixed-head disk
memory replacement from Ampex that uses reliable
cores instead of rotating media. In the long run it
saves a lot of money. ~

Megastore provides increased throughput, in-
creased system availability, increased system uptime
and reduced maintenance costs. A vastly better re-
turn on investment.

Unplug your disk and plug in Megastore. You'll get
a half-million to four million bytes of capacity (in
half-megabyte increments) that your existing software
can't tell from the disk it was designed for. The only
difference you'll see isa majorimprovement in through-
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put, because Megastore has a data access time that’s
anywhere from 1000 to 3000 times faster than the disk
it replaces.

Megastore. Ready now as a software-transparent
replacement for Novadisk (Megastore 1223)and DEC’s
RJSO3/RJSO4 Disk (Megastore 11). Also available
as Megastore 4666 for users who wish to provide their
own controller. Other versions on the way. Contact
Ampex Memory Products Division, 200 North Nash
Street, El Segundo, California 90245. Phone (213)
640-0150. Ask for Megastore. Thedisk thatdoesn’t spin.

AMPEX

Novadisk is a trademark of Data General Corp.
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Ask Control Data

when you want more
affordable computing power.

NEWICYEE

$20,000

MILLIONS OF INSTRUCTIONS PER SECOND 15

APPROXIMATE MONTHLY RENTAL $150,000

One unbroken CDC CYBER 170 line— You can enter anywhere, expand
in small modular steps as your funds and needs grow, always under
your control. Now isn’t that what you want from '

your computer system!




We have it.

The new extended family of
CDC® CYBER 170 Systems.

Now you can start with a powerful CDC CYBER 171
System for under $20,000 per month, total cost of
ownership. Not a stripped down model, but a fuliy
operational system including peripherals.

When your computing needs change or grow you '

can modify your CDC CYBER System easily, quickly
and affordably. It's. this user-controlled adapt-
ability that has made the CYBER family of systems
so popular with knowledgeable computer users
worldwide. Ask them and they’ll tell you it’s the
combination of state-of-the-art hardware and Con-
trol Data’s unique all-purpose Network Operating
System that makes change and growth so easy.

You have truly compatible growth all the way into
the super scale class, with processing power well
beyond other computer manufacturers’ standard
product lines.

You also have access to valuable software de-
veloped over ten years by Control Data and users
of CDC 6000, CDC CYBER 70 and 170 series sys-
tems. Many are distributed processing systems that
employ Control Data networking, message switch-
ing and communications technology.

Best of all, our separate element pricing policy
lets you buy just what you need, when you need it.
So ask us, we have it.

@ B CONTROL DATA
CORPORATION
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For peak loads, supplement your in-house
system economically via tie-in lines to CDC
CYBERNET® processing centers worldwide.

Hundreds of users can be served by
interactive terminals with a CDC
CYBER 170 distributed processin
network. :

|

Ask Control Data by writing B. G.
Robertson, Vice President Systems Mar-
keting, Control Data Corporation, P.O.
Box 1980, Twin Cities Airport, St. Paul,
MN 55111.




All the punch

without all the paper.

DECwriter Il announces ASR
capability.

Before now, to get all the plusses of
an ASR, you had fo accept all the
minuses of punched paper tape. The
difficulty in editing. The awkwardness
of handling. The complexity of
operation.

All that is in the past.

DECwriter’'s new ASR capability is
completely solid-state. And it can
store from 4K to 16K of data—the
equivalent of 30 to 120 feet of punched
paper tape.

With it, you can prepare, edit, up-
date and store data off-line for batch

CIRCLE 37 ON READER CARD

transmission up to 300 baud. This
store and forward capacity saves you
communications charges and, in DP
applications, computer time. In fact,
our new ASR capability will pay for
itself in line fees in about 4 months of
average use.

Besides being more reliable, faster
and more economical than paper tape,
it’s also much easier to operate.
Instructions are self-cueing and, in
simple English, so most people can use
it without much training time.

There’s more. Because it’s small, our
new ASR capability inserts easily into
the base of all existing DECwriter IIs.

dlilgliltlall
COMPONENTS

GROUP

It has its own power supply, EIA port
and is compatible with modem and
x-on/x-off protocol.

The DECwriter Il with our new ASR
capability.

It’s the end of a lot of your paperwork.

For more details, write Components
Group, Digital Equipment Corpora-
tion, One Iron Way, Marlborough,
Mass. 01752. Or dial 800-225-9480 toll
free (617-481-7400 ext. 6082). Canada:
Digital Equipment of Canada, Ltd.
Europe: 81 Route de l'Aire,
1211 Geneva 26, Tel. 42 79 50.
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loneliness of the
long-distance computer.

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

by fast, effective field engineering.

Since 1970, Four-Phase

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

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

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

These skilled, experienced
technicians are supported

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

- But quick, effective maintenance

is only part of the Four-Phase
field engineering concept.

CIRCLE 42 ON READER CARD

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

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

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

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

For further information, contact
Four-Phase Systems

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

®
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AFTER 15 YEARS AT 100 WPM,
THE MODEL 33 DATA TERMINAL
IS STILL GOING STRONG.

CIRCLE 76 ON READER CARD

And that's no fairy tale, either. At 100 wpm, we know our model 33
isn't going to set any speed records. But when it comes to reliability, economy
and versatility, the model 33 has been setting records for 15 years. In a wide
range of applications —from message communications to computer I/O, on
switched network as well as private line systems.

- So if your application doesn't require speeds over 100 wpm from a
high cost data terminal, how about incredible reliability at only $1000* a unit?.

For more information about the model 33, write or call:

Teletype Corporation, Dept. 81 N, 5555 Touhy Ave,,
Skokie, IL. 60076.

® -
TELETYPE
Phone 312/982-2000. THE TELETYPE MODEL 33 71>
*ASR unit Price subject to change without prior notice sTlLL GolNG STRONG ®
Teletype is a trademark and service mark registered
1n the United States Patent and Trademark Office .



AutoGOM.
fcomputer
output
microfilm
system
that's simple
enough to
use in-house.

I_DatagraphiX, Inc.;
| a General Dynamics subsidiary;
P.O. Box 82449; Dept. D;

- And at SI600 per month, AutoCOM is easy enough to afford.

A

I

| |

In-house computer output microfimused ~ And no major expense. For $1600"a | Eﬁgﬂi%?a?é\gﬁz.éggb o

to be a complicated, expensive operation. month, you get the fully self-contained | Pl nd me details on in-h I

But'now there's the AutoCOM System in-house AutoCOM System, the compan- | Cga,\je S.teh A\ teCOM on in-house |

from DatagraphiX, the world leader in - ion AutoFICHE duplicator, regular main- | wih Adto . |

COM. AutoCOM gives you cut,dry archival tenance and complete systems support. | Name [

quality microfiche with push-button sim- Compare that to the way you're getting Title |
plicity. No complicated installation. No the job done now, then use the coupon I

special training. No messy film processing. for more details on AutoCOM. : Company I

) Address
Dttagrapldl. |
ﬁ —W“W ® l Zip Phone — ___l

*Based on standard 5-year lease terms and conditions; subject to change without notice. ) CIRCLE 45 ON READER CARD



“AP-120B

FLOATING-POINT ARRAY PROCESSOR
HAS BROUGHT THE AGE OF ARRAY PROCESSING.

NEVER BEFORE HAS A PROCESSOR ACTUALLY DE-
LIVERED SO MUCH POWER, SPEED, PRECISION,
RELIABILITY AND PROGRAMMING EASE.

» SIMULATION * METEOROLOGY
* IMAGE PROCESSING * SIGNAL PROCESSING
* GRAPHIC RESEARCH ...and MANY MORE

FAST: 167 nanosecond mulfiply/add...2.7 milli-
second 1024 FFT. Throughput 100 to 200 times
greater than most computers.

EASY PROGRAMMING: Over 95 routines callable
from FORTRAN. lts symbolic cross-assembler and
* simulator/debugger helps you create new routines.

| CALL
F F E TOLL
. FREE

SSICT 500547 1445

COMPATIBLE: Interfaced to all popular computers
and theiroperating systems. A flexible format con-
verter franslates data to and from the host CPU.
And a high speed DMA port is available to use
with other peripherals.

CAPACITY: 167 or 333 nanosecond memories from
8K to 1 megaword.

PRECISION: 38-bit floating-point arithmetic, nor-
malized and convergently rounded, produces
eight decimal digit accuracy, not just six.
RELIABLE: Goes where your CPU goes—computer
room, lab, or in the field. More than two years of
operation logged.

ECONOMY: Less than S40K delivers a complete
system. That's a small fraction of what you must
spend for comparable computing power.

Discover how the AP-120B has brought The Age of
Array Processing. Hundreds are in use. Send for
our data pack and find out what the AP-120B can
do for you.

Please send me additional information

Name Title.
Company. Phone
Address.

My Computer System is My application is

P.O. Box 23489 Portland, OR 97223 11000 S.W. 11th, Beaverton, OR 97005

(503) 644-3151, TLX: 360470 FLOATPOINT PTL AD77

|
!
|
|
| City. State Zip.
|
|
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|



source data

SOURCE DATA provides information
on books, courses, references, reports,
periodicals, and vendor publications.
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1000I%S

Humanized Input
by Tom Gilb & Jerry Weinberg
Winthrop Publishers, 1976
282 pp. $17.00
Software Metrics
by Tom Gilb :
Winthrop Publishers, 1976
282 pp. $17.00
For those of you following the progress
of Tom Gilb and Jerry Weinberg (the
~author of Psychology of Program-
ming), let me bring you up to date.
Jerry has left New York and has set up
a company in Nebraska where he
writes and does consulting work. He
got to do both when he teamed up with
Tom Gilb (an international consultant
based in Norway) and they put to-
gether Humanized Input, portions of
which were excerpted in the August
1976 issue of Datamation.

Humanized Input is subtitled Tech-
niques for Reliable Keyed Input. The
first half of the book tells most of
us what we already know. They at-
tempt to cause the systems designer to
be aware of the human factors at the
input station so the resulting system
will benefit from efficiency in both of
its guises—high volume and low error
rate. Unfortunately, they approach
this from a mechanistic standpoint,
and never give the reader a good feel
for the type of skill, the breadth of
attitudes, and the variety of helpful
attributes available in a. professional
keyboarding section. Except for that
hurdle, they teach us quite a bit about
input record design including identi-
fiers, check digits, default options,
and redundancy.

For the reader who has entered the
field in the last 10 years, and whose
total experience is programming in a
higher level language, the first half of
the book is probably beneficial. How-
ever, it is occasionally marred by par-
enthetical statements in favor of wom-
en’s liberation and some attempt to
evoke an emotional sympathy for the
poor little “keypunch girl” who is
chained to her machine and locked in
some dank dungeon cranking out rec-
ord input all day long.

The successful designer should be
sensitive to human factors, calibrate
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production personnel carefully, and be
aware of the skills they have available.
But I've never met a designer who set
out to make a sweat shop, or mali-
ciously intended to design input for-
mats to turn keyboarders into robots.
However, I suspect Gilb and Weinberg
have never observed high volume
shops which benefitted from good su-
pervision, good training, and clean de-
sign, and seen girls accurately key-
boarding 6,000 strokes an hour while
routinely thinking about something
else. The authors never quite come to
grips with the personality of a good
keyboarder who, for reasons known
best to herself, chooses a routine job
and so conditions her mind and her
fingers to establish a natural rhythm so
she can read copy and accurately trans-
fer what she sees to her fingers.

| suspect they've never
seen girls accurately

' keyboarding 6,000 strokes

an hour while routinely
thinking about something
else.

Some of the ideas presented in the
first half of the book need to be taken
with a grain of salt since total cost is
not covered, and some portions of the
business are not geared to accept data
which is current to the instant—an on-
line system where transactions are in-
stantly edited as they occur and
reflected in the data base, would un-
hinge most of the accounting systems
that exist today.

After you slog through the first half
of the book, the last half is good. It
talks about limiting the consequences
of error, duplicate entry, and the use of
checkwords to increase redundancy in
input records and allow a computer to
engage in a meaningful dialog, in the
case of an on-line system. All good
thoughts. Alone, the references cited

are probably worth the price of the

book.

Most of us will never get the oppor-
tunity to design a major application
from scratch, and hence will never be
able to apply much of the learning they
provide. We, unlike the authors, are
inhibited by having to live within the
bounds of some existing system, exist-
ing personnel, and existing input
forms. Nevertheless, the thoughts in
the second half of the book are good
and the book is a good reference in
case you come upon an opportunity to
optimize the record input formats at

each work station.

" Software Metrics is a separate effort
by Gilb. A long forward by Jerry
Weinstein and some introductory ma-
terial by Gilb claim that software prac-
tice is about to be led out of the dark

. ages and into the light. The key to this

transition (they say) is the ability to
measure software, its production, and
its use. By the time I got through the
first 15 pages, I was so worked up 1
could hardly lay the book down wait-
ing to find out these secrets which had
been so long denied to me. Well, 280
pages later I'm still waiting.

Quite a bit of space was devoted to a
technique for secretly putting known
bugs in a set of development hardware
and, based on the proportion of known
bugs found during testing, to estimate
the total number of unknown bugs
remaining in the system. Also de-
scribed are code inspection (invented
and published by Fagan of 18M in. this
country), and a technique the author
uses for comparing competing soft-
ware packadges during an acquisition
evaluation,

This book fails to live up to its claim
since it just scratches the surface in an
enormously broad and complex area.
If the initial claims had not been so
profound, or if the coverage of software
metrics had been more complete, the
reader would not be as disappointed.
As it is, this is a compendium of the
measures known to one man. Further,
I think the reader deserves better quali-
ty printing since several pages contain
reproductions of computer outputs
that are blurred and unreadable. Gilb
writes well, his goal is a worthy one,
but this book was published two years
too soon. )

—Robert L. Patrick

Mr. Patrick is an industry consultant
and Datamation editorial advisor.

Data Processing
Technology and
Economics

by Montgomery Phister, Jr.

Santa Monica Publishing, 1976

571 pp.

This remarkable book contains by far
the most comprehensive collection of
facts about the data processing indus-
try ever published in one place. Part
1 (the body of the book) contains no
less than 509 tables and figures, most
in a common format, presenting al-
most every conceivable aspect of the
history of the industry. The figures are
presented in groups by topic accompa-
nied by explanatory text.

The author is very careful to qualify
his data. The entire Part u (280 8% x
11-inch pages, in two-column format)
is devoted to tables presenting the de-
tailed data underlying the figures in
Part 1, and text discussing the validity
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source data

of the sources, the discrepancies be-
tween sources, and assumptions the au-
thor made. It is hard to overpraise the
immense labor invested, too few au-
thors are so conscientious.
Unfortunately, even this labor is not
enough to produce a complete and
homogeneous body of facts about the
data processing industry. As the author
points out, our industry is uncommon-
ly secretive, primarily because of 1BM’s
“don’t say anything you aren’t legally
forced to” attitude. He had to use stud-

ies by individual users and researchers, -

government reports, secondary market
research sources (some of which,
available only to subscribers at high
prices, he could not obtain), and any-
thing else he could lay his hands on.
The results were necessarily uneven,
and assumptions were required that in-
troduce inaccuracies. For example,
three figures presenting in different
ways the history of data processing
industry revenues include calculated
data based on the assumption that
75% of computer systems are leased
and 25% purchased, which is unfor-
“tunately very wrong.

The data are not very current (an
impossibility in a formally published
book). Many of the time series run
through 1974, but some end earlier;
the studies of 1BM’s computers do not
include the System/370 models 158
and 168; many of the user and aca-
demic studies date from the 1960s.
While of historical value and of use in
slowly changing areas (e.g., data prep-
aration costs), the data are of limited
relevance to the latest technologies,
system program environments and in-
dustry financial patterns.

‘Despite these caveats, the book will
be of immense assistance to anyone
attempting to obtain a quantitative un-
derstanding of the data processing in-
dustry. Some sections stand out:

e The historical products, revenues
and market shares of all major com-
panies are presented completely and
succinctly. '

e Every major computer and periph-
eral device delivered between 1955
and 1974 is included in tables de-
scribing performance specifications
and prices, and historical evolution
is well presented in figures.

® A clear, succinct section on comput-
er component and manufacturing
costs is the best this reviewer has
ever seen in one place (this subject is
the author’s specialty).
The author tried hard to do as well
with computer applications and user
costs, but the data simply weren’t
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there. He had to obtain such studies as -

were publicly available, in whatever
terms they were made, and at whatever
time. The results are certainly useful,
but are not sufficient to fulfill the basic
objective of the book: to provide a
data base of economic facts about the
use of data processing that would en-
able users to make more intelligent de-
cisions about computer applications.
Even if more complete data had been
available, the time factor would have
precluded meeting the objective: most
of the economic material pertains to
batch processing, while most key eco-
nomic decisions today center around
data bases and distributed networks.
Maybe the author’s objective can’t pos-
sibly be met fully until the computer
field stabilizes—if it ever does.

In any case, the book is immensely
useful as it stands. No one can fully
understand the modern data processing
industry or market without some
knowledge of how they came to be this
way, and this book is by far the best
source of quantitative historical indus-
try data available.

—Frederick G. Withington
Mr. Withington is a senior staff mem-

ber of Arthur D. Little, Inc., and one of
Datamation’s contributing editors.

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

puter service bureaus and software
houses was conducted by this vendor.
The results of that survey are now
available in the Directory of Financial
Planning Software. The directory in-
cludes software packages specifically
developed for the support of budget-
ing, financial, and corporate planning
applications, and gives detailed com-
parative information on 26 software
packages supplied by 17 vendors in the
U.S. and Canada. It summarizes and
compares characteristics and facts for

" each package in areas such as: finan-

cial and mathematical functions in the
planning language, curve fitting and
forecasting routines available, types of
data files and data base management
systems available, description of the
reporting capabilities of each package,
and limitation of the package in terms
of number of time periods, statement,
variables, and output reports per mod-
el. There is also a list of the suppliers
including names and addresses. Price:
$25. DECISION SYSTEMS INC., 2323
Yonge St., Toronto, Canada M4P 2C9.

You Can Order The Intecolor®8001
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Sales Representatives
ALABAMA NEW MEXICO
FLORIDA _The Thorson Company
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Unretouched photograph of screen.

The 'Intecblor S001 CRT.
‘Buy One or Buy One Hundred.

Just $1495:

That's the price tag we'll put on the Intecolor 8001 if you place
your order right now for 100 or more units. $1495. That's
also the price we'll give you on a one-shot cash basis onan
Intecolor 8001 CRT evaluation unit. Now, we'll never get rich
“with a price structure like that, but we look at it this way. That
price is an investment in your future. We know that once you
get your hands on the Intecolor 8001, once you see what it
can do, you'll be back for more.
And it's because you'll be getting an Intelligent, 8-Color
CRT that'Il outperform any CRT on the market on a dollar for
dollar and character for character basis. And it's complete. -
You won't have to lay out more cash for a keyboard, or 8080
CPU, or any of the standard features you'd expect to find on a
good color CRT. It!l be ready to go. You can put it to work as
a stand-alone CRT, incorporate it into your present system, or
use it to upgrade the CRT's in the systems you're currently
marketing. Whatever your application, it'll work for you.

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

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

Intelligent Systems Corp?

5965 Peachtree Corners East
Norcross, Georgia 30071
(404) 449-5961

CIRCLE 91 ON READER CARD

47



DON’T
BUY A FLOPPY DISK

SYSTEM FOR YOUR
HP9830 * CALCULATOR

UNTIL YOU CHECK OUT

CYBERCHRON'S
FDF-100

B

MULTIPLE DRIVES — Up to four
disk drives on single select code —
No additional select codes or cum-
bersome special characters required
to perform drive selection. A simple
software offset does the trick.

- SOFTWARE COMPATIBILITY —
The FDF-100/HPCE is completely
compatible with 9865A cassette. All
cassette commands usable with disk.
DIRECTORY BASED — A directory
of all files marked or duped onto disk
is' maintained, providing true ran-
dom access of under half a second
typical, (under one second, worst
case) to any file on disk.

COPY FEATURE — In atwo or more
drive system, an optional off-line

disk copy feature may be included to

generate duplicate or back up disk
automatically. No calculator inter-
vention is required.
PRICE** — The FDF-100-2/HPCE
dual drive system (shown) is priced
at only $4900 — add option 001
(copy) for an additional $350 — and
the FDF-100-E2 dual drive expander
for $2500 — and get over 1.2 mega-
bytes of software compatible fast ac-
cess storage at a sensible price.
*HP9830, made by Hewlett Packard.
**Domestic U.S.A. prices.
Systems available for PDP-lI
NOVA, PDP-8 etc.

CYBERCHRON

CORPORATION

5768 Mosholu Avenue
Riverdale New York 10471
Phone: (212) 548-0503

Electro '77 — Booth 1925
CIRCLE 108 ON READER CARD
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County/Municipal Directories
The URBIs project “Evaluation of In-
formation Technology in Local Gov-
ernments,” represents an alliance of
public interest groups, practitioners,
and the staff professionals and URBIS
research scholars of the Public Policy
Research Organization. These direc-
tories are the first in a series of prod-
ucts designed to bring URBis informa-
tion to the local data processing prac-
titioner in a format useful on a day-to-
day basis.

The County Information Systems
Directory is a guide to computerized
information systems, by county,
throughout the U.S. It includes 310
counties with population of 100,000 or
over which use computers of their own
or through time-sharing or cooperative
systems, Data processing operations,

computer application, and selected com-

munity and governmental characteris-
tics are presented for each county. In-
dices, tables, and lists help the user find
specific items of interest about a given
county, compare applications and hard-
ware, and identify the current state of
computer use in U.S. counties. The
Municipal Information Systems Direc-
tory is a guide to municipal computer-
ized information systems including 403
cities with populations of 50,000 or
over. Complete information is available

on 70% of those cities. The reports

were originally published in 1976, but
will be updated in the future. For in-
formation contact: Kenneth L. Krae-
mer, PUBLIC POLICY RESEARCH ORGANI-
ZATION, Univ. of California, Irvine,
Calif. 92717.

Accountlng System
A second revision of A Recommended

Uniform Accounting System for the
Computer Services Industry is now
available. The study includes sections
on industry characteristics that affect
the accounting systems, principles and
objectives of the system, functional
organization of a data service compa-
ny, classification of the chart of ac-
counts, and financial and operating re-
ports to management. Price: $35, non-
ADAPSO members. ADAPSO, 210 Summit
Ave., Montvale, N.J. 07645.

Home Computing

PCC’s Reference Book of Personal
and Home Computing—Spring ’77
brings together in one place sources for
hardware, software, parts, services,
stores, clubs, periodicals, and books.
Cross-reference indices help locate the
manufacturers of specific products by
example, such as floppy disc interfaces.
There is also a collection of articles
surveying many of the aspects of the

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

i Il

Introducing

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

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

OCR readers.

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

Typical Applications
Inventory Control
Wholesale Distribution
Manufacturing
Hospital Systems
Libraries

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

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

[UTERMEC
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personal computing field. PEOPLE’s
COMPUTING COMPANY, 1010 Doyle St.,
Box E, Menlo Park, Calif. 94025.

Facsimile
According to a Datacomm Aware-

ness Report, facsimile in business com-
munications can provide an effective
alternative to telephone conversation,
Telex, TwXx, mail service, and
even communications via data termi-
nals. The report explains the basic
mechanism of facsimile transceivers
and their application potential for busi-

ness communication. It also describes
the marketplace for facsimile and ana-
lyzes the Rapifac 100, a currently avail-
able digital facsimile device which
transmits one page in under one min-
ute. According to the report a one page
memo can be transmitted for a cost of
40 cents to $2.50 depending on distance
transmitted, equipment used, monthly
volume, and type of telephone line
used, Price: $10. MANAGEMENT INFOR-
MATION CORP., 140 Barclay Center,
Cherry Hill, N.J. 08034.

Structured Programming
Objectives of Structured Programming
is a free 16-page report which defines
structured programming and how it
can overcome some of the difficul-
ties of more traditional programming
methods to deliver programs which are
more reliable, faster to write, and gen-
erally less costly. A section on elemen-
tary structured programming with ex-
amples is also included. The portfolio
is part of the Auerbach Computer Pro-
gramming Management Information
service designed to assist data process-
ing professionals in efficiently manag-
ing programming activities. AUERBACH
PUBLISHERS, INC., 6560 N. Park Dr.,
Pennsauken, N.J. 08109.

Information Services Report
The 227-page report Financial Infor-

mation Services and Terminals predicts
that time-sharing suppliers and termi-
nal manufacturers will benefit from a
significant increase in the market for
financial information services over the
next ten years. According to its in-
depth survey of users, certain of the
services and terminal market segments
will more than double in the next ten
years in terms of revenues to suppli-
ers. The study also predicts that the
new tax law will increase the market
for portfolio valuation, and that large
commercial banks will increase their
market share. Intelligent terminals will
be the fastest growing category. In-
cluded in the report is market share
information broken down into more

April, 1977

than twenty market subsegments. Fur-
ther details on the report, including a
table of contents and description, are
available from INTERNATIONAL RE-
SOURCE DEVELOPMENT INC., 125 Elm
St., New Canaan, Conn. 06840.

Systems Auditability and
Control Study Executive Report
SRI visited 45 leading business and gov-
ernment organizations in the U.S. and
overseas. They asked questions about
the efficacy of the internal audit func-
tion and its relations with data process-
ing. They also conducted a mail sur-
vey and received 1852 replies. From all
this they concluded the rate of change
in computing is out-distancing the au-
ditors who are trying to catch up.

The Executive Summary, dated Jan-
uary 1977, runs 20 pages and paints
a dismal picture. Top management
thinks they are in better shape than
they really are, generally there is no
evaluation of the audit function, the
auditors are technically weak, close
working relations between audit and
dp have not been established, the same
complexity that haunts the dp manager
has overwhelmed the audit manager,
and while some after-the-fact audit
programs exist for validating data, au-
dit controls are not designed into big
systems and some auditors are reluc-
tant to participate in development ac-
tivities for fear they will lose their
“objectivity.” STANFORD RESEARCH IN-
STITUTE, Menlo Park, Calif. 94025.

—Robert L. Patrick
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Basic 800
Are your technical manuals easy to

understand? Are they given a quality
control check? Do your materials
communicate the necessary product
support information? A newly devel-
oped simplified vocabulary is described

in this 10-page brochure. Basic 800

can be used to write all types of techni-
cal manuals for use by both English
and non-English speaking personnel.
The vocabulary is customized to each
product, and has a core of 800 com-
mon words plus the product nomencla-
ture. The result is that technical manu-
als can be written in a simple, con-
trolled vocabulary and syntactical
structure. These texts are said to be
easier to read and understand.

The BAsic 800 system is controlled
by a core vocabulary of 70 verbs, 450

" nouns, 100 prepositions, and 180 ad-

jectives. The complete vocabulary for a

group of products will vary in size
depending on how many parts are in
the product described. The average is
from 1,000 to 2,500 words. Implemen-
tation of the system is done in five

‘steps: survey of technical publications,

linguistic analysis, creation of a corpo-
rate vocabulary, writer training semi-
nars, and translation to required for-
eign languages. Accuracy of transla-
tion is said to be assured by the crea-
tion of language pairs. Available lan-
guages include English, German,
French, Spanish, Portuguese, Russian,
Japanese, Arabic, and others by re-
quest. SMART COMMUNICATIONS, INC.,
New York, N.Y.

FOR COPY CIRCLE 303 ON READER CARD

More From Your Modem
A new brochure describes how to cut

capital equipment expenditures for
data communications by using existing
modems and computer ports more effi-
ciently. Using color-coded diagrams,
the brochure explains how several data
sources, including terminals, multi-
plexors, and modems can share a single
modem or front end processor. Aimed
at dp managers, data communications
managers, engineering, and marketing
personnel, the brochure also describes
Intertel’'s Ncs4000 Network Control
System with complete specifications
and accessories, and a typical distrib-
uted processing system. INTERTEL, Bur-
lington, Mass.

FOR COPY CIRCLE 301 ON READER CARD

OCR Basics
This new 17-page booklet explains the

role of optical character recognition in
the word processing environment.
OCR in Word Processing—A Guide
for the Word Processing Supervisor il-
lustrates examples of actual applica-
tions of WP in in-house publishing, a
government agency WP center, a legal
office, a typing service, and a medical
records department. There are also sec-
tions on OCR economics, introducing
OCR to your environment, cost and se-
lection of an ocRr device, and a series
of common questions and answers.
CONTEXT CORP., Burlington, Mass.

FOR COPY CIRCLE 302 ON READER CARD

72X Microfiche
Third generation, 72X microfilm packs

690 computer printout pages on a sin-
gle fiche, representing a 260% increase
over 48X according to a new brochure
from this vendor. The brochure de-
scribes 72X and features two brief case
studies on its use. Major benefits of the
72X fiche are said to be ease of manip-
ulation, less changing of microfiche on
the viewer, less movement of the view-
er stage, and less handling from storage
tray to viewer. It allows for horizontal
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and vertical indexing, 60% faster re-
trieval, and easier accessing than lower
reduction microfiche, and is said to re-
tain the same quality resolution of less-
er reductions. DATACORP, Portland, Ore.
FOR COPY CIRCLE 304 ON READER CARD

Telescriber System
A new six-page fact sheet on the elec-

tronic Telescriber communications sys-
tem is now available from this vendor.
Solid state transmitters and receivers
operating over telephone wires, net-
works, or microwaves provide ex-
change of handwritten information be-
tween selected departments while elim-
inating verbal error and by-passing
busy phones. Specifications for the
transmitter and receiver are given.
TELAUTOGRAPH CORP., Los Angeles,
Calif.

FOR COPY CIRCLE 307 ON READER CARD

Mapping

Seven case histories in this six page
applications newsletter present docu-
mentation of computerized mapping
applications for weather maps, land
‘use, road corridors and road design,
urban planning, and oceanography.
Other articles describe primary map-
ping application -areas, use of electro-
static plotters, special plotting systems,
and techniques for map production off-
line or from crt displays.

E——
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An overview article tells how map
makers are increasing through-put, de-
creasing turnaround time, and deliver-
ing faster updates. Product stories de-
tail the use of Versatec systems which
draw maps  without changing 1BM
360/370 hardware, operating system,
or existing graphics programs. VERSA-
TEC, Santa Clara, Calif.

FOR COPY CIRCLE 308 ON READER CARD

Bug Monitor.
This six page brochure describes the

function, capabilities, and specifica-
tions of the Spectron D-601B Data-
scope data communications monitor,
which spots problems in systems hard-
ware and software, and details errors
caused by software bugs, equipment
malfunction, or line troubles. The unit
monitors data communication chan-
nels and shows exactly what was sent
and received over the data line—using
human language such as Ascu and
EBCDIC, or hexadecimal displays—all
of which reduces the time spent tracing
problems.

Two pages of the brochure illustrate
the capabilities of the Datascope in
quickly, easily, and objectively isolat-
ing the source of data communications
problems. There are also descriptions
of the product featires and options,
which include two-character sync
package -for airline reservations sys-
tems, full-duplex display, auto stop, ex-
ternal control package, idle suppres-
sion, tape save, and language codes.
SPECTRON CORP., Mt. Laurel, N.J.

FOR COPY CIRCLE 305 ON READER CARD
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“You fellows certainly have come a long way since Sherwood Forest!”
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D|agnost|c System
A six-page color brochure descrlbes

Digitech’s Pacer, a diagnostic system
which is designed around a software
controlled microprocessor and is user-
programmable. The Pacer will selec-
tively trap and log specific character
sequences at operator command while
in the passive Monitor Mode. It will
also intelligently search, retrieve, and
display logged data from memory on
command. In the active Simulate
Mode, the programs will poll and re-
spond in most known disciplines, and
transmit user-entered test sequences.
Timers and counters allow pro-
grammed delays and the measurement
and simulation of turn-around time.
The brochure also includes complete
specifications and test configurations.
DIGITECH DATA INDUSTRIES, INC., Ridge-
field, Conn.

"FOR COPY CIRCLE 306 ON READER CARD

[ ]
Courses

8 |
Security/Privacy

A three-day workshop on computer
security and privacy is scheduled for
Phoenix May 10-12. Case studies,
team analysis, and special sessions will
examine actual abuses of computer
security and privacy. Emphasis will be
placed on developing methods to
prevent violation of privacy. Efforts to
legislate computer security at the state
and federal levels will also be discussed.
Price: $350. HONEYWELL INFORMATION
SYSTEMs, P.O. Box 6000, Phoenix,
Ariz. 85005.

Seminar Information
A packet of brochures describing

seminars scheduled for the Spring is
now available at no charge from this
vendor. Course outlines and descrip-
tions, instructor profiles, dates, loca-
tions, and other pertinent information
are included. The seminars offered in-
clude: Data Communications: An In-
troduction to Concepts and Systems;
Distributed Data Entry and Source
Data Automation; Structured System
Design ~and Programming; Effective
Computer Operations Management;
On-line Operation Management; and
Data Base Management: General Con-
cepts and Planning Guidelines. The
seminars will be presented in Chicago,
New York, Toronto, San Francisco,
Washington, D.C., Los Angeles,
Kansas City, St. Louis, and Boston on
a rotating basis. DATAPRO RESEARCH
CcorP., 1805 Underwood Blvd., Delran,
N.J. 08075. %%
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Honeywells new 66/85.
Itsfast.Its powerful.
And its hungry.

Through development of new, even faster circuits and
more dense circuit packaging, plus other technological
advantages, we've added a new model that

extends the performance range of Level 66 (the large-
scale segment of our Honeywell Series 60 family)

by 50 percent. ‘

New technology, new functionality, new

cost effectiveness, new room to grow, and new
large-scale price/performance.

Sculpture, incorporating state-of-the-art
CML computer circuit components, created
expressly for Honeywell by Jack Rindner.




, _ .
Its fast.
New circuits are

five times faster...

The Honeywell 66/85 circuitry:
uses Current Mode Logic. CML fea-
tures a low-level voltage swing.
And since there are none of the

“charge storage time lags associated
with conventional voltage-driven
TTL (Transistor-to-Transistor Logic)
circuitry, CML is about five times
faster.

And CML dissipates just 12 mil- -

liwatts of power per circuit gate.
That's a 40% improvement over TTL
power requirements. Less power
dissipation means lower tempera-
turé operation which, in turn, "
means higher reliability and longer
circuit life. o

and packaged into
one-tenth the space.

_ As many as 110 CML circuit
chips are assembled onto three-
inch-square micropackages, pro-
viding some three to four thousand
gates within a nine-square-inch
area. This provides approximately
10 times the circuit density of con-
ventional 12-inch-square circuit *
boards. Micropackaging also short-
ens interconnections, effectively

" increasing processing speeds.
Maintenance time is also reduced, -

since individual micropackages
can be easily replaced.

New cooling technique.

Though CML circuits run cooler
than TTL circuits the higher density
of micropackaging continued to
pose a heat transfer problem. This
was solved with a unique low pres-
sure liquid cooling network. Thin
copper diaphragms fit snuggly
against the micropackage surfaces
allowing the coolant to carry heat
away more efficiently and quietly
than conventional air cooling.

New central system housing.

Instead of traditional enclo-
sures for each unit (Central Proces-
sor, System Control Unit, Memory;,
/O Multiplexers), open racks are
abutted back-to-back, side-to-side.
Shorter cable lengths contribute to
higher processing speeds. Installa-
tion is simplified and there's no

M e

" The new Honeywell 66/85 is a powerful, cost-effective large-scale computer ideally suited for

need for customer-supplied raised
flooring. Access is simplified for
maintenance. The entire central
system can be housed, as is, in an
available, secure room away from
operators. Or we provide a conven-
ient wall enclosure that isolates
the open racks from all but mainte-
nance engineers.

New ease of use.

A modular operator’s console
has many new features that make it
easier to use. The primary operator
station consists of a system status
control, keyboard, video display;,
and diskette. A storage module with
additional work space can be
added in an L-shaped configuration.
Secondary operator stations may
be located where needed.

The keyboard contains a new
set of function keys that allow the
operator to initiate entire sequences
of activities with a single command.

i S :

large central installations or as the host processor in a distributed processing network.




The system status control Model 66/85 Schematic Diagram

module contains indicators for mon- Gl
itoring the central system workload. System
X X R \ Enclosure
Lighted indicators provide a .
f " " ent
dynamic bar-graph “speedometer Processor .
of activity levels of the central proc- el
essor units, the System Control _ | Cache Memory
Processors and the Front-End Net- T
work Processor. With this increased : /
monitoring capability, the operator K T System Control | Memory
can quickly tell when processors are ’ oot Unt
functioning at capacity and identity , | Multiplexer [T AT ast'ten: 1 ]:
= ; : o 4 ntrol
possible processing bottlenecks. ’ : e face | “proc. - |oiskcadho Butter

Its powerful.

Multi-tiered memory adds
speed and efficiency.

The 66/85 has three logical
levels of memory. The main memory
can range from 512K to more than
. 2million words. A cache memory
in the central processor duplicates
the more active blocks of data in

i i ’ Peripheral Front-End Network Unit Record System
main mermory. ThlS ?uts down on . Prochsors Processors Devices Console
the number of individual accesses
to main memory and improves dCItC[ *Variable portion of main memory allocated at user option.

access time. Similarly, a variable
portion of main memeoery can be
allocated at user option as a disk
cache buffer, thereby making cer-
tain disk data available at main
memory speeds.

Memory reliability is enhanced
through automatic correction of
one-bit errors. In the case of
detected multiple-bit errors, the
operating system automatically
dedallocates the affected portion of
memory in 1K word increments.

Distributed processing power
through minicomputers and
communications.

Honeywell minicomputer tech-
nology and associated supervisory
software have been combined
to provide a host of network and
remote processing activities. Trans-
action processing, time sharing,
remote job processing, and mes-
sage switching are accomplished
through interaction with intelligent
terminals and remote minicomput-
ers that collect and process data at
remote factories, chrehouses, or
branch offices. All in @ multidimen-
sional environment. And all while
the Network Processing Supervisor
and Front-End Network Processor
bear the communications burden at
the host system location.
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Powerful GCOS
Operating System.

The full power of the 66/85 is
orchestrated under performance-
proven GCOS (General Compre-
hensive Operating Supervisor), the
same GCOS —except for a few hard-
ware compatibility modifications —
used in the rest of our Level 66 line.

With GCOS, applications
developed for Series 6000 or Level
66 systems can run on the 66/85.
GCOS handles mixed processing
loads such as transaction process-
ing, time sharing, and local and
remote batch. It takes care of

‘resource management functions

like program and job scheduling
and accounting, memory alloca-
tion, dynamic memory error analy-
sis and peripheral device alloca-
tion. Plus service and control
functions like program loading and
execution, temporary and perma-
nent file creation, and initiation of
common utility functions.

Online data management
makes current data more
accessible. -

Level 66 GCOS supports a
complete online processing capa-

‘bility through integrated software

called Data Management-IV. DM-IV
supports concurrent access to com-
mon, shared data bases from the

conversational and procedural -
processing modes. Functionally, it
contains a powerful data base

- manager, a transaction processor,

interactive query and reporting
capability, a procedural language.
(an alternative to COBOL), plus a
concurrent batch processing
interface.

You get integrated, uniform col-
lection of information. Interrelated
data can be stored for immediate,
combined retrieval and updating.
Storage space is minimized because
items aren't dispersed redundantly
in separate files.

Dynamic and user-oriented,
DM-IV can respond rapidly to unan-
ticipated and unplanned requests
for information. Simple user proce-
dures retrieve and display the
needed data. S

Anditshungry.

‘Select from a variety

of peripherals.

. A full range of peripherals are
available to help configure a sys-
tem to match your processing
requirements. Each Mass Storage
Processor supports up to 32 remov-

- able disk units, or 15 dual fixed disk

modules, for direct access toup to

Honeywell

14.1 billion characters of informa-
tion. Magnetic tape processors can
handle up to 16 devices with densi-
ties ranging from 200 to 1,600 bits
per inch. Unit record devices, card
readers, punches, and printers can
be connected through the Unit Rec-
ord Processor, or directly through
the low-speed multiplexers to the
System Control Unit. :

Build solidly today while
you plan for tomorrow.

With Level 66, Honeywell antic-
ipates the future of large-scale infor-
mation processing, combining
proven design concepts with signifi-
cant advances in computer technol-
ogy. Level 66 systems can take you
wherever you want to go with your
computer operations. And they're
available to help you right now

If you're considering wider dis-
tribution of your data processing,
you'll want to consider Honeywell's
Distributed Systems Environment.
This is the integration of satellite
minicomputers and general purpose
systems, data communications
and controlling software. It provides
the flexibility of distributing your
processing throughout your organi- .
zation while maintaining central----
ized standardization and control. It's
a data processing system that works
the way you work.

Honeywell Information Systems, 200 Smith Street (MS 487), Waltham, MA 02154
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Muli-Terminal ‘usiness Systems 600/30, 600/50
56

~-as a full range of communications emulators.

Entrex offers you an alternative to the
risirig“ costs and workloads experienced
with today’s centralized data processing
facilities

The Alternative — The Entrex 600 Series. A

compatible family of minicomputer-based .
systems designed to free centralized process-

ing power, reduce communications costs, pro-

vide operational flexibility, and allow business

to react to todaY’s challenging opportunities.

Each family member is a blend of power,
state-of-the-art “hardware, and field-proven

software. '

600 Series hardware is modular and upward
expandable, allowing selection based on indi-
vidual site performance requirements.

Our field-proven software provides for the tra-

ditional data processing requirements as well

A few of the features offered by each family
member include: file inquiry, retrieval and up-

date capabilities, terminal and system- securi-
ty, both batch and interactive communica-
 tions, as well as Entrex’s sophisticated data
entry software. i

Entrex is reédy' with a family of systems par-

ticularly suited to capturing and processing
data at the source; a system alternative that
can be implemented today, yet provides for
tomorrow’s growth; a system family that
offers the network planner total flexibility
in configuration planning.
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PLANNED IMPLEMENTATION
The 600 Series can be imple-
mented on an evolutionary and

modular  basis.  Configurations
range from 1) remote Data/
Terminals -~ connected via data-

comm facilities, through 2) stand-
alone single terminal systems, to
'3) larger, multi-terminal,
~ tasking business systems. An ex-
tensive list of peripherals is also
available to choose from.

And, since all famlly members use
“identical software, networks will
be quickly and cost-effectively

‘established .

COMMUNICATIONS
FLEXIBILITY

In addition to our asynchronous
remote terminal capability, the
600 Series provides two distinct

communications facilities concur- -

rent with multl termmal opera-
tions: :

Batch Orlented (2780 3780
3741, etc.)

Entrex’s Data/Comm :
allows 600 Series processors to
communicate with each other or'
with other mamframes :

multi-‘

‘required;

~word  keys,

package
 technical

Transaction Oriented

Each terminal, whether local or
remote, can function as a plug-
compatible IBM 3271/3277 com-
bination, or as a stand-alone IBM

+:3275. This allows direct interac-

tion with an IBM’370 or similar
mainframe.

CENTRALIZED CONTROL

Centralized control is a critical
element in network planning. The
unique data management features
offered by the 600 Series provide

complete ‘central control of all

data processing operations, if
local control if your
company is totally decentralized;
or the ability to establish controls
based on key programs, files and
data. Information security is
achieved via a sophisticated secu-
rity system which integrates pass-
hardware  terminal
addresses, and programmed access
restrictions.

OPERATIONAL SIMPLICITY

With ~ minimal training, non-
“personnel - can  imple-
ment data processing applications
that guarantee virtually error-

Entrex’s natronw:de software, training, and maintenance support organi-
zations are ready to serve. For complete details on the 600 Series and the

address of your local Entrex representative, write today. Attn: Marketing
Services, 168 Middlesex Turnpike, Burlington, MA 01803, 617/273-0480.

April, 1977
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free input. Our Editor ‘Iangua'gre, |

a straightforward COBOL-like lan-
guage, "dramatically reduces the
lengthy process of report defini-
tion, = design, programming and

- debugging. Additionally, the 600

Series provndes a-wide varlety of
flexible utility programs to further
simplify the process of informa- -

. tion utilization.

The powerful  operating system
fully manages all aspects of vir-
tual  memory allocation, applica-

- tion program relocatability and

shareability, and simultaneous
data ‘base access. Application pro-

~ grammers are therefore free to

concentrate on rapid implementa-
tion of the application at hand. o

PLANNING FOR THE FUTURE

Whether you’re replacing first gen-
eration remote job entry terminals
or data entry devices, or designing -
a network of processors for the
1980’s, Entrex has a system alter-
native with the price/performance
characteristics you require. Let us

‘demonstrate the Entrex approach

to Source Data Processing.

ENTR
Source Data Processmg

*Trademark Entrex, Inc, 1976
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System 200™ by
A.B. Dick/Scott
can link complete,
updatable source
document files with
on-line computer
summary data.

Until now, information stor-
age and retrieval has been centered
around two separate systems hav-
ing little direct relationship in
terms of coordinated information
management.

On the one hand, you've had |

unwieldy source document files
containing 90% of the information
but subject to less than 20% referral.

On the other, you've had
computer summary files contain-
ing less than 10% of the information
on file but with a high referral rate
of over 80%.

Now System 200 by
A .B. Dick/Scott enables you to tie
two paperless record systems —
microform and computer — intoa
compatible, cost-effective entity.

- System 200 clears your
computer of mass information
overloading. '

Asa complete updatable
microform file system for storing
and retrieving all types of source
documents and business records,
System 200 provides an ideal off-line
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data base for your computer banks.
With the System 200
Record Processor, you can record
complete master source documents
on File Film in parallel with a com-
puter summary file containing high
reference data abstracted from the

. master file.

jsBeEEy

- Asingle piece of 4”

File Film has an add-
on capability and can
be updated. Prior
recorded documents
can be readily anno-
tated for record con-
trol purposes.

x 6" File Film accom-
modates 60 legal size
or 98 letter-size docu-
ments. Images can be
recorded or updated
in just 8 seconds.

By freeing your electronic
system from mass information
storage, System 200 enables you to
make the most efficient use of your
computer-— for computing and for
storing and retrieving abstract and

summary data.

CIRCLE 31 ON READER CARD

. Computer indexing
speeds access to off-line data.
Used in parallel with
your computer, System 200 sup-
plies complete, off-line data in
answer to in-depth inquiries plus
rapid, on-line access to routine
information.
~ System 200 source file in-
formation can also be indexed by
file number or file attributes and
placed in your computer to speed
search and retrieval of original
documents recorded on File Film.
In a totally automated infor-
mation system, it will be feasible to
search, retrieve and deliver any
System 200 File Film or set of files
out of hundreds of thousands.

With or without a

- computer, System 200 has the

answers.

As an integral component in
your data processing system or as a
stand-alone micrographic record
processing system that provides
total file control and integrity,
System 200 oifers a variety of
solutions to your information
management problems.

Send for a fully illustrated
brochure and special supplement
on the use of System 200 with com-
puter systems. A.B. Dick/Scott,
South Hadley, MA 01075. Telephone
(413) 538-7550. A.B. Dick/Scott is
a joint enterprise of A.B. Dick
Company and Scott Graphics, Inc.,
asubsidiary of Scott Paper Company.
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Editor's Readout

John L.. Kirkley, Editor

' Word Processing

and Data
Processing-
Likely
Bedfellows

April, 1977

“The fact that distributed processing is moving into the clerical area suggests that a
marketplace of enormous potential may be opening to the computer industry. It has been
estimated that the clerical portion of the United States economy represents appoximately
$150 billion per year in labor content. As labor costs escalate and computing power
becomes increasingly cost effective through advances in distributed processing and Ls1
technology, it is likely that expenditures in the administrative area will shift toward
computer systems as a means of improving productivity.

“To assess the potential of this market we need look forward only five years. Assuming a
moderate 5% per year increase in labor costs, the replacement of only 5% of the total
clerical and office labor content by 1981 with distributed processing equipment could
conceivably result in a market size of nearly $10 billion. _

“Compared with estimated 1976 expenditures on central computer hardware of $12
billion, this $10 billion figure may imply that accelerated growth rates could lie ahead for
the entire data processing industry in the early 1980s.”

As this excerpt from the recently issued Four-Phase Systems, Inc. 1976 annual report so
clearly indicates, computer hardware vendors are looking for a significant surge of activity
as word processing and data processing functions converge.

But will this boom really materialize? Or will it be at best a little boomlet similar to the
extravagant and largely unrealized claims once made by boosters of facilities manage-
ment, COM, and time sharing?

Well, in this issue we present some strong evidence that the merging of word processmg
and data processing is not only highly probable but is already underway. And it will have a
major impact on the way business does business.

Amy Wohl of Datapro, an acknowledged expert in this rapidly growing field, states flatly

- that management, observing the similarities between the two technologies, will push for a

conjunction in order to realize the economies possible from sharing equipment, personnel,
and data.

The same sense of inevitability is found in J. Christopher Burn’s article. He traces the
evolution of office information systems from the 'still ubiquitous hand written draft
through current shared logic systems and on to the not-so-blue-sky office of the future.

Accelerating the pace toward the convergence of data and word processing are such
technological factors as distributed processing, the sharp drop in microprocessor and
memory costs, gains in communications and microform technology, ink jet printing, and,
perhaps the most critical of all, advances in software support for distributed and decentral-
ized text manipulation systems.

Our third theme article by Bob White describes an electronic system that is up and
working at Citibank—an element of the office of the future in existence today. Still in the
prototype stage, the mini-based system is helping Citibank cope -with mountains of
internally generated paperwork by replacing the paper with electronic mail. Using floppies
for storage and crt’s on the managers’ and secretaries’ desks, the bank is moving toward an
ambitious management information networkthat will have a profound impact on the
traditional office environment.

So it"appears that word and data processing are becoming intertwined. And the office
environment is changing. But what about the impact on the data processing manager? Is |
he really involved? Can he afford to ignore all that activity over there on the administrative
side of the house?

As Amy Wohl points out, “The sensible data processing manager will start now to
examine where word processing came from, where it is today, and where it is likely to go
tomorrow. With this information, he will be in a better position to guide his company as it
makes choices which will affect the future of his own department.”

And, we might add, his own career. ’

With the melding of word processing, business data processing seems p01sed to make its
next evolutionary jump—from data processing to information processing. The dp depart-
ment can be a key factor in this evolution. But only, if it broadens its horizons and
becomes a vital part of the corporate transition to the electronic office of the very near
future. e
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The Evolution of
Office Information Systems

by J. Christopher Burns

Mechanical word processing equipment has not brought any revolution in
the office, but watch what happens when image handling, intelligence,
file capabilities, and—most of all-communications are added.

Over the past few years we have seen a
dramatic increase in the number of
new products aimed at simplifying the
task of writing memos, letters, and re-
ports. Under the banner of “Word
~ Processing” or “Office of the Future,”
businesses are experimenting with the
long evolutionary process that prom-
ises to streamline information ex-
change in the office and stem the rising
tide of paper. To get a sense of where
this evolution is taking us, and at what
speed, let’s look back briefly at the
changes which have already occurred.

Twenty-five years ago a letter was
written by hand or dictated to one’s
secretary who transcribed it later from
her own shorthand. A draft was typed,
revised, and retyped with several car-
bon copies—one for the file and one to
be circulated or “routed” across the
desks of all interested parties. There
was an art to routing a carbon, and a
cost. The pecking order was occa-
sionally violated; a junior staffer some-
times missed a useful lesson; and peo-
ple often arrived for meetings who had
not seen the memo and were unpre-
pared.

In time, dictation equipment elimi-
nated the need for shorthand skills and
made possible a central typing pool,
though even now there are organiza-
tions which cannot afford the work
separation and queuing implied. While
several million dictation machines are
in use today—600,000 shipped in 1975
alone—there remains a significant re-
sistance to the device. The overwhelm-
ing majority of letters, memos, reports,
and contracts are still drafted by hand.

At least the carbon paper is gone.
- We estimate that while 65 billion cop-

ies were still made on conventional

* spirit- and stencil duplicators during
1976, about 78 billion copies were
made on_convenience copiers in the
office—about 5,000 made for each of
the 15 million secretaries, stenogra-
phers, typists, and clerical workers em-
ployed in the U.S. during that year.
The photocopy machine is as close to a
revolution as we are likely to see in the
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growth of business communications
systems, and it single-handedly raised
the office mail room to the stature of a
major information switch..

Today’s environment
Consider the office information sys-
tem as it operates today (Fig. 1). The

" author of a message (a memo, report,

letter, or contract) drafts it with his
secretary, revises the draft, corrects the
revision, and reviews the correction.
Sufficient copies are made and then
each is addressed and sent to the mail
room where it is transmitted to the
appropriate destination via internal
mail, Telex, or the postal service. The
receiving mail room sorts and distrib-

 utes to the addressee’s secretary who

sorts again, screening messages accord-
ing to her sense of their significance,
and then supplements the message with
file material that may be appropriate.

Communications within a building
can take a day; going through the post-
al system takes two days under the best
of circumstances—and nearly all mes-

“sages follow this route regardless of

their nature. An angry blast from the
boss will take as long to make the tour

as the quarterly inventory listing from

data processing.

The introduction of mechanical
word processing was expected to elimi-
nate a good deal of the retyping that

goes on during the drafting process. .
. The ability to store text on a removable

medium (card, cassette, cartridge, or
floppy disc) seemed to be a natural
answer to the problem of retyping the
document, but so far the equipment
has not resulted in the revolution ex-
pected. ‘

Most designs are complex and re-

quire extended training; the equipment

provides more features than necessary
to make corrections, and not quite
enough to do major revisions. . The
most difficult aspect, however, has
been the organizational and work flow
implications of a machine that costs
more than $10,000. Because it is too
costly to be installed at every typing

station, the equipment is located in a
word processing center, or given to a
“correspondence secretary,” and then
the work appropriate to the equipment
is directed into the queue. Few orga-
nizations have been able to optimize the
equipment and the work, and for many
the introduction of word processing
has been a frustrating experience.

The driving forces

Stili, forces are driving organiza-
tions to experiment further with more
elaborate office information systems:

1) The scope of management has
broadened over the last decade. Organi-
zations grow more complex and data
processing brings in rapid measure-
ment of performance from diverse cor-

‘ners of the manager’s field of responsi-.

bility; he is arguing now that he has a
commensurate need to communicate.

2) Certain kinds of operating infor-
mation lose their value over time, and
a delay in assembling the right pro-
posal, the complete answer, or the ap-
propriate files can mean a missed op-
portunity. If managers are to be made
more effective, they need better infor-
mation systems. )

3) There is a sincere desire in some
quarters to eliminate the tedious as-
pects of the secretary’s job, thereby
“enriching” it. This is, in part, a self-
serving goal: a secretary who isn’t re-
typing the report for the fourth time
can be gainfully employed at other
tasks. But there is also the hope that a
revised secretarial role which mini-
mizes the typing, the sorting, and the
message switching might ease the way
for talented women whose progress has
so far been blocked by the rigid
clerical/ management caste system.

Finally, there is an urge to try new
office systems because new systems are
possible. In the last few years we have

‘seen several technological develop-

ments that may support some of the
bolder approaches:

¢ The cost of microprocessors is
dropping sharply, even as their power
and flexibility increasés. An 8K proces-
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sor capable of performing text editing
is expected to drop in cost from $200
to $50 over the next ten years.

o The cost of solid. state memory
will fall even more rapidly. We esti-
mate that by 1986 a typewriter could
be equipped with 256K memory for
less than $100.

® Telephone technology is expected
to make important progress in the near
future, allowing faster and simpler
management of digital data.

o New imaging devices may replace
the electro-mechanical impact print
mechanisms that dominate the office.
Ink jet is already available. Low-power
lasers may be used in the near future to
image the photoconductor of an office
copier, painting the characters directly
from a distant computer’s memory.

e Further developments are ex-
pected in microform technology, and
in the physical storage and retrieval
systems which mianage these important
image files. We expect to see a contin-
ued growth of computer output micro-
film technology, particularly as com-.
puter systems begin to manage corre-

spondence and other text files in addi-
tion to their dp chores.

e Distributed systems based on min-
icomputers are already successfully
dealing with the problem of supporting
more than one hundred special termi-
nals, printers, and other peripherals in
a text processing environment. The
newspaper industry has been working
with such systems for more than five
years.

o We expect future software offer-
ings to support the need for far-flung
peripherals accessing the system on
dial-up lines for the purpose of storing,
retrieving and editing text. Existing
text editing software packages like
ATMS and STAIRS are practically obso-
lete in the face of demands for far
more sophisticated capabilities.

The product evaluation
Out of this ferment we expect to see

several classes of products arise, each
helping to define the evolution of office
information systems. For example,
while mechanical word processing
equipment (word processors without
video display) will continue to be sold

by 1BM, Xerox, Redactron, and others,
there is growing evidence to suggest
that display word processors will over-
take their predecessors—certainly in
rate of market acceptance. Users ap-
pear to be selecting display devices not
as supplements to, but as replacements
for mechanical word processing.

From the beginning of wp develop-
ment there has been a class of shared-
logic word processing products. A simi-
lar class of systems has arisen in the
printing and publishing industry, de-
signed primarily to handle the text pro-
cessing requirements of newspapers,
though some of these have been sold to
support the most formal of office mes-
sages: reports, manuals, and proposals.
The distinction between these product

" classes—if ever there was one—is

growing blurred. Together they define
an important evolutionary stage.

A document destined for this system
is typically drafted by the secretary in
an optically scannable font (modified
Courier, for example) with a mini-
mum of coding. The document is
scanned into the system, proofs are
generated on a high speed printer, and

TELEPHONE
AUTHOR READER
wp SECTY FILES SECTY wp
MICRO BUSINESS SMART
ForM | =7 TERMINAL coPiER || FAX —=—— FAX |—| smaRT
: s COPIER
\ : || teLex |——=—— TELEX |
\ —
\\ ©® TRADITIONAL MAIL ROOM
- ORIENTED SYSTEM
o TEXT PROCESSING NETWORK
TEXT - ‘ ,
PROCESSING EDP -EDP ‘
l O EDP INVOLVEMENT

PHOTO

cCOMP o SMART COPIER

IN PLANT

PRINTING
MAIL MAIL
ROOM ROOM

POSTAL SYSTEM
Arthur D Little Inc

Fig. 1. First text processing and photocomposition are added
to the traditional “mail room oriented” office information
- structure. As soon as communications capability is added,

April; 1977

existing computerized business systems immediately become
involved. (We're just experimenting at that level now.) Future
products, like smart copiers, will help to tie the mix together.
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EVOLUTION

revisions are made as required in the
central editing facility. Ultimately the
document, supplemented by boilerplate
or other frequently used material, is
composed on an impact printing de-
vice, or on a photocomposer capable
of setting type in several faces and in
many different sizes. Such systems ap-
pear to offer several advantages: revi-
sions are far easier to accomplish and
can be done in the context of a sub-
stantial software environment; any ten-
_ pitch typewriter can become an “input
station” by snapping in a different’

typing element ($18); and photocom-
position is often able to assemble more
text on a page while retaining—even
enhancing—Ilegibility. Paper savings of
25% are not unusual.

Communications:
the dp crossover?

As more word processors are
equipped with communications capa-
bility, some of the initial input and
much of the editing can be done re-
motely. Word processors communicat-
ing in a dial-up mode can establish
a network allowing a draft to be
“routed” for review and comment be-
fore being delivered to a central facility

for final composition. The Federal
Trade Commission has set out to build
such a network, nationwide, using Da-
cronics (Xerox) display word proces-
sors. Commercial firms, including Ar-
thur. D. Little, Inc., hope to develop
such networks to link branch and in- -
ternational offices in an early electron-
ic mail system.

The existing business systems are
likely to become involved fairly quick-
ly after the establishment of a word
processing network. In most installa-
tions a digital data network has already
been set up to meet business related
demands, and word processing users
may seek this switching capability.

"Trends in the Costs
of Communicating

What does it cost

to communicate?

In surveying its competition, the U.S.
Post Office recently reported that
business communications costs were
heavily in favor of digital data trans-
mission, (top right)

On the basis of this information, at
least one major corporation urged its
staff to use facsimile and Telex when-
ever possible. A memorandum to that
effect was mailed to all 10,000 em-

ployees.

What will it all cost tomorrow?
Although the rate of change varies

among specific technologies, certain
general trends can be identified
among the elements which will deter-
"mine the cost of business communi-
cations over the next ten years. (bot-
tom right)

Who can save money?

® One public utility installed a
central word processing system and
saved more than $200,000 in labor
the first year. They expect to save
more than a $million each year when
the full program is implemented.

e A large manufacturer installed
an electronic mail system on the off-
peak hours of a private telephone
network and saved $200,000 on post-
age for intra-company mail. He also
got overnight delivery around the
world. :

* A major computer manufactur-
er uses text editing equipment and
photocomposition to prepare docu-
mentation and manuals, and expects
to save several hundred thousand dol-
lars each year in paper and warehous-
ing. He gets more text on the page
and the manual is easier to read.

® A large bank converted its letter
of credit file to updatable microfiche
and now has a faster update cycle
and better control over the records.

COMMUNICATIONS COSTS, 1976

‘4| Tie Line Network Call:
_1%$.74/6 Minutes

WATS Line:
{ $1.10/6 Minutes

Facsimile

Teletype

$1.97/6Minute Page

$2.42/66 Words

Memorandum
$4.55/Page

U.S. Mail Letter
$6.41/Page

CHANGING COSTS OVER THE NEXT DECADE

People Up 6%/Yr

Communications
Down 11%/Yr

Computer Logic
Down 25%/Yr

Compufer Memory
Down 40%/Yr
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The display word processors
equipped with communications capa-
bility can begin to resemble the univer-
sal office terminal so frequently pre-
dicted, and we expect that in many
situations there will be one more per-
suasive argument for adding dial-up
communications management facilities
to the mainframe, thereby bringing it
into the growing office systems net-
work.

The main computer system may also
be linked to the text processing sys-
tem, providing large, long-term stor-
age of contracts and reports, and an-
nexing that photocomposition capabili-
ty as an alternative computer output
device.

File management .
The remote business terminal, a tra-

ditional and successful alternative for
providing conventional data processing
services, may take on an interesting
new role in conjunction with recent
innovations in image storage and re-
trieval. Central to most office informa-
tion systems is an image file. It may
contain the actual hardcopy files of
orders, shipping, and accounting ac-
tions, personnel records, etc., or have
the same information recorded on mi-
crofilm or microfiche, or be built on
the newer, updatable microfiche sys-
tems of the sort offered by A. B.
Dick/Scott.

~ In many cases these files cannot be
replaced by digital storage; signatures
have legal significance, and paper or
silver-based films have archival quali-
ties essential to many kinds of files.
Nonetheless, serious efforts have been
made in the past few years to use data

processing as an aid in managing these .

files. A capsule summary of the hard-
copy record, for example, may be digi-
tally stored in a companion file in the
computer. In many situations the ma-
jority of questions can be answered
using the digital file, thus avoiding the
arduous task of pulling a folder (and
putting it back). ‘

At the office of the Secretary of the
Army, one gets a fascinating glimpse
of what some of this new technology
can mean in managing a flood of office
documents. There, each letter, report,
memorandum, and contract is re-
corded on updatable microfiche as
soon as it arrives in the mail room. A
companion record is made in a digital
file, noting the origin, destination,
date, and nature of the document.
Thereafter, the images that have been
selected for this control can be quickly
retrieved by one or more of a dozen
variable terms. The digital system iden-
tifies the microfiche—and the panel—
on which each image is stored and the
information can be then viewed on a
reader, or reconstituted as a full-sized
hard copy. :

April, 1977 .

Other government agencies use the
same system to manage massive per-
sonnel files, and still others are explor-
ing the system’s potential for managing
a complex library of technical docu-
mentation.

As word processing and microform
systems evolve, it is likely that the ex-
isting dp facilities will be called upon to
assist in the management of large files;
contracts, memoranda, reports, docu-
mentation, correspondence, and per-
haps reference data frequently used.

One of the major issues concerning
organizations ‘moving in this direction
is the availability of software to man-
age files whose primary relationship is
not sequential but contextual. Given a
subject, an author, an approximate
date, a contract number, or an em-
ployee’s name, the system may be
asked to report an index of documents
on a digital (or image) file and must
be prepared to deliver that index at a
remote terminal or facility.

This is not to suggest that a new
level of data base management tools
will herald the paperless (or even less-
paper) office, but that such tools
would - materially assist the organiza-
tion in preparing, consulting and dis-
tributing documents considered to be
significant.

Electronic mail :
In time, the main computer sys-
tem—or a subordinate processor—

‘might take on the characteristics of a

protected message switch capable of
distributing a document to multiple
terminals (both video and hardcopy)
simultaneously. Such a system would
include such standard features as store
aind forward, format for Telex, redial
and/or retransmit, and journalize.
Many corporations already have rudi-
mentary electronic mail systems, and it
would seem logical to incorporate this
transmission capability into an overall
system which supports preparation,
composition, and retrieval.

One of the more serious obstacles to
software products in this area is the
variety of message formats employed
in office communications. Though ap-
parently simple, they present the user
with a complex variety of ways in
which to transmit his message: the
memo (multiple copies or routed), the
sealed envelope, the authorized mes-
sage (signed), the letter (with copies
to . . .), the broadcast announcement
to all staff, the handwritten blast, the
marginal comment. Replicating these
formats in a protected switch implies
several levels of confidentiality, several
levels of priority, the ability to chain
messages together and incorporate
comment, as well as a very advanced
mailbox capability. _

- Finally, it is logical to expect that
such a fully formed central dp facility

would find enormous advantage in de-
veloping communications capabilities
with other branches of the organiza-
tion, thus completing the network
from word processor:to word proces-
sor, from universal terminal to a dis-
tant microfiche file, from one portion
of the organization’s data base to an-
other. There is nothing blue-sky about

- this. Since the late 1960s such linked-

processor, linked-file systems have
been used by various branches of the
government and by some large corpo-
rations to manage inventory, order
processing, and highly structured com-
munications, The innovation is merely
a shift from fixed field, numerical rec-

" ords to an admittedly more complex

format containing text. In the process,
though, the dp facility has assumed the
role once performed by the mail room;
it is now the primary information
switch in the organization. .

There are more new products to be:
announced. It is axiomatic that contin-
ued reduction in the cost of electron-
ics, plus further development in the
power and flexibility of microproces-
sors, will have a major influence on the
shape of word processing equipment
over the next few years. New displays
are possible, new storage media feasi-
ble, and very different approaches can
be made to the operator/function in-
terface, Beyond this, we can expect
those suppliers of text editing systems

- for the newspaper industry to announce

products for the office market. This
would simply be a normal outgrowth
of existing product classes.

More dramatic announcements are
possible. We expect to see a new class
of typewriters announced with minimal
display and correction capabilities at
prices far closer to the $800 cost of a
typical office typewriter. We expect to
see important improvements in micro-
form technology, taking advantage of
the new vesicular microfilms and the
growing use of com.

The “Smart Copier”
The most interesting of these new

products is likely to be the “smart cop-
ier,” a combination of traditional elec-
trostatic copying technology with a
low-power laser character generator
and a communications interface. The
ability to form sharply imaged letters
with a laser has been part of photo-
typesetting technology for several
years; the letter shape is typically called
from memory in response to a single
code and imaged by a modulated laser
onto dry silver paper at speeds of up to
1,000 characters per second. It is at
least theoretically possible to image the
photoconductor of an office copier in
the same way with the effect of turning
the copier into a silent, reasonably high-
speed printer/ duplicator.

Such a device, on-line to the kind of
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dp office information facility described
above, would be a natural adjunct to
word processing, electronic mail, and
even remote business applications. The
quality of the letter shape could exceed
the impact print quality now standard
in most offices. Furthermore, both the
IBM 4640 Ink Jet printer and Kodak’s
Ektaprint Copier/Duplicator demon-
strate important improvements in pa-
per handling technology that would
presumably be incorporated into a new
design. The 4640 even addresses enve-
lopes.

In the distant future lies the now-
famous “terminal on every desk,”
though it is more likely to be part of
the telephone than the kind of monitor
we know today, probably a 3 x 5-inch
screen or panel with a simple 30-char-
acter key pad not very different from
the sort used in a pocket calculator
(and by the way, the phone will in-
clude a calculator.) '

Whether the telephone system will
ultimately replace large portions of our
ingeniously designed dp office informa-
tion system is a debate we can confi-
dently anticipate, even if we can’t set
the date. Evolutions take time. After
all, it took ten years to add the shift
key to the early typewriter.

Technology over
common sense?

Just because the system can be built
doesn’t mean it will be, or even that it
ought to be. The obstacles to a logical
evolution of office information systems
are ‘enormous. The relationship be-
tween management and clerical staff in
an office, for example, is built on years
of experience and habits not easily
changed. In the technical area, com-
munications protocols already intro-
duced into the office via word process-
ing, text editing, remote business ter-
minals, facsimile transmission, teletype
networks, and distributed data process-
ing are inconsistent and defy integra-
tion.

Even the suppliers can’t get their act
together. The floppy disc used by 1BM’s
System/32 is not compatible with the
floppy used in the System 6; Digital
Equipment’s word processor cannot
commuhnicate with Digital Equip-
ment’s text processor, Harris’s text
processing systems cannot be linked to
Harris’s switching systems, and so it
goes.

Although many of these compo-
nents will find their way into the office
independently of any plan, they must
sooner - or later be connected and ra-
tionalized. Who will do that, and
when? The office manager who bought

the magnetic card typewriters? The-
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Report Center manager who bought the
text editing system? The Record Sys-
tems manager who bought the shared-
logic microfiche system? The tele-
communications manager who just
leased an electronic mail system? No,
in all probability it will be the dp man-
ager, because he has the budget to do
“systems maintenance” and the staff to
evaluate the user’s needs across the
corporation, and because—quite cor-
rectly—information is his business.
Information networks constitute the
nervous system of an organization, and
if they cannot be planned together,
they should at least be supervised un-
der a common management objective.
Many dp managers already experience
some of this problem: the organization
maintains a business system (typically
batch processing), the rudiments of a
message switching system, and a time-
shared system for engineering and pro-
gram development, while simultane-
ously supporting a legion of faceless
APL terminals on a dozen different out-
side machines. Office Information sys-

-tems are likely to aggravate that com-

plex situation, even while they process
memos about fixing it.

Johnny still can’t read

Finally, there is the sobering ques-
tion of who will use the system, and
how? Persons writing and reading doc-
uments in the office today have mea-
surably lower reading and writing skills
than the generation that preceded
them. One of the “advantages” often
cited for the dictation machine is that
it is quicker. “I don’t have to worry so
much about the wording,” the user
admits. “I just say what I mean.” As a
matter of fact, he typically says it sev-
eral times; after one boils down the

message and adds up the cost, dictated.

letters and memos have a marked ten-
dency to be longer and less efficient
than hand drafted versions of the same
message. When the message is formed
and revised it is copied several times
for the benefit of all interested parties,
each of whom must now work his way
through a higher stack of less efficient
messages to do the same day’s work.

There is serious evidence to support
the argument that the next generation
of managers will be even less skilled
than the present. According to the Ed-
ucational Testing Service in Princeton,
New Jersey, reading comprehension
scores achieved by college-bound high
school students have dropped 10%
over the past 15 years.

According to Dr. Mel Levine of the
Children’s Medical Center in Boston,
writing disabilities among teenage chil-
dren are “rampant.”

It cannot be substantiated that tele-
vision, or new teaching methods, or
the habits of parents have damaged the
reading and writing abilities of our

children, but it is certainly clear that
the average office worker and middle
manager is less articulate than the av-
erage office worker of the preceding
generation, For whatever reason, the
probable user of office information sys-
tems is likely to be less competent in
constructing and interpreting messages.
He will talk longer, say less, make
more copies of what he says, and not
read his mail as quickly or comprehend
it as well. »

One can imagine that compensating
filters will be erected to knock “junk
mail” out of the queue, and that im-
portant messages will travel over a
privileged network in a court, staccato
shorthand like the one which evolved
on the ArRPAnet. The critical signals will
be delivered verbally, and the rationale
behind decisions will be lost in the
noise. But messages occupying the
middle ground on the length/priority
scale will swell to fill the available sys-
tem, and join the growing tide of print-
out that already includes everything
you always wanted to know but don’t
have the time to read.

Office information systems will
evolve: many of the components are
already available, and users are report-
ing that the benefits increase as the
systems grow. The efficiency of our
messages may decline as their number
rises, but the technology contains the
promise for new, more structured for-
mats, far faster transmissions, lower
costs, and easier access to complex
files. After years of using computer
technology to measure the work per-
formed, we may soon be able to apply
it to the communications process on
which that work is based. %

i

Mr. Burns is a member of the infor-
mation systems section of Arthur
D. Little, Inc., specializing in the
application of computer and related
technologies to the traditional and
in-plant publishing process, and in
the technologies of office informa-
tion systems. He has assisted in
the design of highly automated
publishing, text, and word process-
ing systems for the newspaper in-
dustry, research institutions, large
corporations, and governments,
and is the author of several market
research studies and technology
forecasts in this area.
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What's Happening in
Word Processing

by Amy D. Wohl

Upper management cannot long overlook the parallels between word pro-
cessing and data processing. So it's time for dp professionals to begin learn-
ing about office applications—applications they may soon be supporting.

In the last few years, data processing
managers have become increasingly
aware of a new office phenomenon,
one that often appears to use data pro-
cessing equipment and techniques, but
which is largely the property of such
non-data processing departments as
office administration, office services, or
some such title. In some instances, the
data processing manager may be
expected to lend his “computer” exper-
tise to the process of choosing word
processing equipment for his firm. And
in some other cases he and its manager
report to the same boss, but rarely does
this new function report to him. Yet.

Some dp managers look upon this
relatively new activity as a minor ap-
plication area of data processing. Oth-
ers see it as so enmeshed in administra-
tive routines and personnel as to be
completely out of the data processing
bailiwick. A good many ignore it com-
pletely. In some firms the data and
word processing managers do not even
know each other’s name.

But it is doubtful that data process-
ing can ignore word processing very
much longer. The technologies are too
similar, the need for sharing data is too
critical, and the possibilities for at least
some equipment and personnel sharing
(and therefore some economies) too
great to expect that upper management
can overlook their ultimate conjunc-
tion. The questions then become how
and when will this coming together
occur? And how will it affect the re-
sponsibilities, the activities, the pres-

tige, and the career of the data process-

ing manager? .

The sensible data processing manag-
er will start now to examine where
word processing came from, where it is
today, and where it is likely to go
tomorrow. With this information, he
will be in a better position to guide his
company as it makes choices which
will affect the future of his own depart-

ment. And he’ll find that the learning -

‘comes easily.

Proliferating rapidly
While word processing could be said
to originate with the typewriter in the
 18th Century, or with electric type-

April, 1977

writers in the 1930s, widespread use of
word processing really dates from
1BM’s announcement of the Magnetic
Tape Selectric Typewriter (MT/ST) in
1964. Over the next dozen years, this
marketplace was to evolve rapidly, so
that by 1977 several hundred thousand
units of magnetic tape/keyboard or
word processing systems are installed
in offices of all sizes, world-wide.

Not only the number of installed
units, but the numbers of firms in this
market increased rapidly, especially in
the early and mid-"70s. That has made
the word processing equipment mar-

" ketplace a lively place these days; an-

nouncements occur on a monthly, if
not weekly, basis.

To keep abreast of this multitude of
equipment offerings, it is convenient to
divide word processing equipment into
four basic categories (with some over-
lap and explanation of exceptions re-
quired) :

Standalone hardcopy word process-
ing equipment includes all types of less
sophisticated, less expensive (typically

$5,000 to $12,000) “blind” systems,
those without video displays. Such
equipment is employed for such tasks
as automatic typing of repetitive letters,
merging of prerecorded (canned) par-
agraphs, revisions of short documents,
and so forth. This is not to say that

-much more complex documents are

not regularly extracted from equip-
ment of this type; but more sophisti-
cated equipment, with a broader range
of feature and function, is now avail-
able for those more difficult jobs.

The simplest standalone mechanical
systems are modified (Selectric-type)

typewriters such as those offered by

cpt Corp., Savin, and Ty-Data. The
group also includes the 1BM memory
typewriter with its 50 pages (and
no more) of internal belt storage, and
ranges through magnetic card, tape,
and cassette products, including the
1BM mag card line, offerings from Bur-
roughs/ Redactron, Xerox, Royal, Oli-
vetti, and A. B. Dick, plus a dozen or
more additional manufacturers. (See

‘Table 1.)
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Where word processing systems differ rather strongly from data processing systems is

in the need to display the text being produced exactly as it will appear in print. This
requirement leads to large displays capable of handling functions like superscripts,
subscripts, and underlining. as this unit from Burroughs/Redactron is here.
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Two standalone mechanical systems,

the cpT 4200 and the Wang 1222 may
be enhanced by the addition of a small,
optional display, allowing text to be
- viewed by the operator, but this addi-
tion does not generally change the fea-
tures or function of the systems.
Standalone display word processing
equipment generally consists of a dis-
play (from part of a line to a full 66-
line, legal-size page), married to mag-
netic media (frequently, but not al-
ways, floppy diskette) and some type
of letter-quality printer, most often a
Qume or Diablo daisywheel printer
with output speeds of 30 to 55 cps.
Into this category also falls the new
- 1BM line of System 6 equipment which
includes a mag card interface and the
1BM ink jet printer, with its faster speed
(up to 92 cps and formidable format-
ting and output abilities (up to five
character fonts on-line, two operator-
selectable paper trays, automatic enve-
Bpe\production) . ,
Such équipment may have its text
editing and other-functions_hardwired
or it may, in fact, be a small computer.
Many systems use a combination of
soft and hard functions and extensive
use is made of read/write, read-only,
and programmable read-only memory.
Many small computer-based (or
microcomputer-based) systems also
have data processing capabilities,
which we will discuss in more detail
later. In fact, many of these standalone
display systems started life as informa-
tion processors (small business com-
puters), but their main marketing em-
phasis was changed or augmented to

aim at word processing as the small
computer business became more crowd-
ed and the word processing market
offered exceptional opportunities for
sales growth.

Names in this part of the market are
legion—and this is the fastest growing
category of word processing equip-
ment, in terms of numbers of vendors.
A sampling might include Vydec and
Lexitron (full-page screens and first in
this segment. of the market), Bur-

-roughs/Redactron, 3M/Linolex, AEs,

Lanier, Base (serviced by Honeywell),
DEC, IBM (both System32/wp and Sys-
tem 6), NB1, and many more.

Standalone display systems are
priced from $10,000 to about $20,000,
with most systems somewhere near the
$15,000 mark. (See Table 2.)

A number of products in this cate-
gory (and in the preceding one) are
direct crossovers from the intelligent
terminal portion of the data processing
industry. While such products are not
yet widely marketed in word process-
ing (and most are omitted from our
tables here), interest in them will grow
as user sophistication increases. A
sttong influence in this area could be
the realization that such terminals may
also be used for data entry and decen-
tralized data processing.

A few years ago, Shared logic word
processing became a third category for
word processing equipment. This term
used to mean that a number of essen-
tially dumb terminals (usually printer-
terminals, but occasionally display ter-
minals) shared the capability and stor-
age of a central processing unit (usual-
ly some standard minicomputer, such
as the DEc pDP-8). Additional storage
(typically tape or disc) and printers
(usually a mixture of typewriter quali-

‘The System 6, one of the latest offerings from the Office Products Div. of IBM, will
have a strong impact on the market for two reasons: because it's from IBM, and be-
cause of its limitations. And the first reason is much stronger than the second.

While the trend has been to crt-based work stations which can display a full page
of text, the announced versions of IBM's display handle only eight lines. Similarly,
the print quality of the ink jet-based document printer (right foreground) is not up to
the standards of the firm's mag card typewriter (right background). -

The limitations will probably loosen the demands made on alt systems.
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ty medium-speed printers and draft -
quality high-speed printers) were also
hung onto the system.

Such systems offer the ability to
share the cost of a sophisticated system
over a number of stations and, there-
fore, can bring “per station” costs
down considerably. With any shared
system, of course, certain problems are

" sure to appear—basically due to an

increase in collisions as individual
operators vie for processor time, stor-

_age space, and printer priority.

Some word processing manufactur-
ers have been better than others at
solving such problems, but none of
them could adequately answer one
counterclaim of the standalone market-
eers: what happens when the whole
system goes down and as many as 12
or more stations are simultaneously
unusable? A number of manufactur-
ers have answered this problem with
cluster configurations, smaller shared
logic systems with a maximum con-
figuration of typically four to eight
stations. A few shared logic vendors
have successfully suggested that their
customers buy two or more clusters
instead of a single, larger one; such
systems design assures additional reli-
ability, since it is unlikely that more
than one cluster will go down at a
time, :

Another type of shared equipment
has recently come onto the market;
this is a distributed logic type of sys-
tem, where the intelligence (or at least
some of it) resides at the terminals and
the sharing that is done is basically a
sharing of peripherals or jointly ac-
cessed storage and so forth. Some of
the shared logic word processing man-
ufacturers include Daconics, DEC,
General Computer Systems, Lcs, and
Information Control Systems as well as
Wang (with its new cluster 20 and
shared logic 30 systems), Comptek,
Edit Systems, and a few others. (Table
3).

Also, since any minicomputer sys-
tem can be configured in this fashion,
a number of equipment manufacturers
and systems houses are offering some
sort of . data processing system for
which word processing is just another
software application package. Such
systems are not yet widely sold to word |
processing users, but are beginning to
appear at word processing shows. They
should become more popular, if the
users are willing to give up the security
of a “big” name, and the heavy support
common in the word processing mar-
ket, but rare in the minicomputer are-
na.

Time-shared services are the fourth
big classification in word processing
marketing. A number of firms which
sell time-shared services (Table 4.) in
the data processing market also offer
special advantages to word processing
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customers. For example, if the user has
need to occasionally make use of a
. large, sophisticated word processing
system, a service can give him a level
of word processing he could never
otherwise afford. Or the service may
offer access to large data bases, main-
tained for all interested customers, such
as a library of engineering or architec-
tural specifications. Other services of-
fered to entice word processing cus-
tomers include output to photocompo-
sition, interface to telegram and mail-

gram programs, and low-cost, off-line .

storage of infrequently accessed infor-
mation.

Time-shared word processing may
also be the first (or at least an early)
look at word processing for some com-
panies, since the only investment re-
quired is the purchase or rental of an
appropriate terminal.

Finally, a' large company might
choose to implement its own time-
shared system. Software, such as

The Magna | electronic typewriter from
A. B. Dick is typical of the hardcopy word
- processing systems now most prevalent.
It uses a magnetic card for storage and
a daisywheel print eleiment, and is priced
"at just under $10,000.

IBM’S ATMS, SUPERWYLBUR, Bowne's
WORD ONE, and other packages, al--
ready exist for implementation on such
large computers as the 18BM 360 and
370. (Table 5.) A few firms already do
this” variety of word processing and
(from the questions I hear) a much.
larger number of firms are interested.

Here is an area in which the data
processing manager will surely be in-
volved. It is likely that the word pro-
cessing tasks will share the computer
with other data processing jobs, and it
will be the data processing manager’s
chore to predict whether his equipment
can meet the performance standards
the word processing department will
require. ,

Also, since the terminals used for
input (and some output) will be inter-
facing the data processing equipment,
the dp manager will want to have some
influence on: their selection. At the
very least, he will have to specify the
communication protocols the  system

PY WORD PROCESSING SYSTEMS

MANUFACTURER

TYPICAL STANDALONE HARDCO

' NUMBER OF

Table 1.
-April, 1977

* plus typewriter
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can make available, so that the termi-
nals or standalone word processors
which will interface with the data pro-
cessing system will be compatible.

Who's in charge here?
In most organizations, word process-
ing is a part of office services, managed
- by the administrative staff. But even in
these environments, it is not unusual
for the data processing staff to be in-
volved in equipment evaluation and se-
lection. While a data processing pro-
fessional is likely to be familiar with

the kinds of hardware he is looking .

at—a printer is a printer and a diskette
drive a diskette drive, to be sure—he
must be aware of somewhat different
word processing considerations in or-
der to make his experience with data
processing hardware work for him in
giving advice to the word processing
manager.

For instance, he will need to know:
that word processing has much higher
print quality requirements than most
data processing applications. In many
office situations, the system output
must be a deadringer for typed pages
in order to be usable. The trend now is
to accept less than typewriter quality
for draft applications and to use matrix,
non-impact, and other high speed
printers where they will help get cor-
rected copy back to the author for
further revisions as quickly as possible.
Also, the advent (and nearly unques-
tioned acceptance) of the 1BM ink jet
printer, which offers attractive printout
but can, on inspection, be identified as
non-typewriter printing, indicates that
a trade-off for speed versus quality is
beginning to take place.

Another difference between dp and
wp is that word processing displays are
not used only for verifying the text
entered, or seeing the results of
changes, or receiving information on
system status. In many word processing
applications there is a desire (often a
genuine need) to see text as it will ap-
pear on output, in sufficient quantity to
allow certain types of decisions or con-
firmations. This is the basic reason for
the widespread appearance of full-page
displays in word processmg environ-
ments.

Actually, except in situations where
the arrangement of text on a page
(layout) must be done on the screen,
the need for a full-page display is not
absolute. However, since the final ap-
pearance of the printed product is all-
important, a system with less than a
full-page screen will need powerful
software and a good set of formatting
commands to assure attractive layouts.
The user will have to feel certain that
the final product will be of appropriate

68

quality even without seeing the com-
plete text before final printout.

(An interesting footnote: In Janu-
ary, 1BM announced a whole line of
word processing equipment, the Series
6, which employs an eight-line screen
(six lines of text, two lines of format
and status information), small even by
partial-page standards. It is likely that
within a year or two this announce-
ment will have a strong effect on the
word processing marketplace and—as
with other features 1BM has “blessed”
—partial-page screens will be broadly
accepted). ‘

It looks like dp, and . . .

Even in their most common applica-
tions, the functions of word processing
systems are coming to more closely
resemble “ordinary” data processing.
This is true of even that stereotype
application of “personalized” letters
where fixed text is blended with names
and addresses and other variable infor-
mation. Mechanical standalones allow
an operator to manually type in vari-
ables or to switch between two media
stations (one with a letter, one with a
listing). More sophisticated equipment
allows the variables to be stored as
fields of a data base, with the coded
letter accessing the proper field for the
appropriate variable information. In
some systems, the operator can apply
logical considerations to the selection
of addresses or perform masked sorts
—*“all those with zip code 19102,” or
“everyone in Philadelphia with the title
of vice president.”

Similarly, the longer the document,
the more useful automated (“dp-
like”) functions will be. Long, fre-
quently revised documents call for au-
tomatic repagination routines, the abil-
ity to move blocks of text from page to

N

page, and global (striig) search rou-
tines, to allow changes to be made
throughout a document, sometimes on .
a single command. Some sophisticated
systems allow logical considerations to
be applied to global search and replace
routines (*“change father to mother if
it is followed by the indicated charac-
ter string,” etc.). Even boilerplate ap-
plications, where the operator merges
previously recorded text segments: to
create a new document, need good
routines for storing and indexing seg-
ments (usually paragraphs) so that
they may be combined into a new doc-
ument quickly and with minimum op-
erator activity.

Then too, sort and select functions
in newer wp systems allow lists to be
created and updated. In many cases a
list with a large number of fields can be
stored, then selects and sorts per-
formed to create a number of new
reports. Information can be output in
the desired order, with new headings,
and in sophisticated formats. This too
comes quite close to data processing
functions.

Some wp systems can perform a va-
riety of data processing activities as
part of their standard software package
or, in some cases; as a system option.
The idea here is (it seems) to justify
relatively expensive equipment by
making it more useful to the firm.
Some systems come complete with
general ledger package software mak-
ing them, in reality, small business
computers.

Almost all of the more popular sys-
tems come with communications op-
tions, allowing the word processor to
transmit information to a large com-
puter. The results of this communica-
tion may become part of the main
computer’s data base, or may be com-

Shared logic wp systems, like the Visual Type System from Xerox/Daconics, have come
to closely resemble the minicomputer-based data entry systems used in the dp side of
the house. For purposes of reliability and availability, multiple smaller-than-maximum
clusters of such stations are often installed, and—just as in the dp envuronment—the
trend now seems to be toward decentralization.

\
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municated back to the word processor
" as a report or other text.

Applications customizing (read
“software packages”) also extends the
market for word processing systems
while simultaneously bringing them
closer to the data processing world.
One popular package allows a system
to be used for personal time account-
ing, especially for law firms. In this

environment, the system may be used
part of the day for word processing
(typically correspondence and creation
of documents from stored boilerplate)
then to keep track of which lawyer did
which job for which client and for how
long. (This is, of course, just another
application for sort and select.)

Such systems can also produce cal-
endars of past and future activity and

determine case loads. A clerical em-
ployee can key in chargebacks (small
expenses such as filing fees, photocop-
ies, postage, and so forth) so that these
can later be sorted and entered against
the appropriate client’s account.

Parallel evolution?
The use of word processing in an

organization is more than a decision to

Table 2.
April, 1977.

$14,680*

$131297*
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purchase hardware. The best, most
carefully chosen hardware available
cannot save the ship if the manager

does not simultaneously hire and train-

the right people and institute the right
procedures.

Up ’til recently, the design and im-
plementation of word processing or-
ganizations has been to some extent, a
vendor-driven process. That is to say,
in order to justify the purchase of ex-

. pensive equipment, the vendor at-
tempted to reorganize the office to en-
sure that the equipment would be used
to its maximum potential—in the new
environment the equipment would be
productive and would justify further
equipment expenditures with the nat-
ural growth of a healthy business.

Lately, however, word processing
design has taken a different twist. Just
as in dp circles, there has been a move

away from large, centralized word pro-

cessing environments (unless the ap-
plication requires such an environ-
ment) and a move toward small work
groups, designed abotit the needs of an
individual group or department, gener-
ally on a functional basis.

In this environment, word process-
ing can be customized to better sup-
port the needs of individual principals.
For instance, the equipment may be
used, within the work group, to sup-
port calendar information and the cre-
ating and updating of data processing-
like reports, as well as for the more
standard types of word processing us-
age. As this type of decentralized sys-
tem design grows, the equipment will

be required to be more flexible and

multipurpose, to allow its best use and
easiest cost justification. Not a few
businesses have been quick to notice
that using the system as a data .entry
terminal (where the use for such a
terminal is for only a small portion of
the average work day) would help jus-
tify more sophisticated text editing
equipment.

Still, the need for intelligent proce-
dures and trained people will not di-
minish with the right systems design.
Word processing is and will remain a
service-oriented function, requiring
equipment, staff, and procedures that
are people responsive. The data pro-
cessing manager who takes the initia-
tive to learn this new application will
have a better opportunity .for further
professional growth than the manager
who avoids it.

Word processing equipment has
come a very long way from the MT/ST
tapes of 1964 to the power of the
System 6 announced in January. (Is it
a mere coincidence that we can brack-
et an era in word processing with
two IBM anouncements?) A host of
equipment manufacturers now offer
the power to intelligently and efficient-
ly fill our word processing needs. The
task for the data processing manager
therefore is twofold: to become edu-
cated about the word processing and to
study the data and word processing’
needs of his company as two pieces of
the same puzzle, so that where joint
solutions are proper, joint solutlons i
will be attained.

Word processing managers. have al-
ready taken a big step in this direction,
as their professional associations pre-
sent more and more programs on data
processing topics, to acquaint their
membership with the tools they will
need to proceed in this direction. In-
creasingly, data processing associations
will present such seminars to their
membership.

The groundwork is being laid for
what may turn out to be the key rela-
tionship in making the Office of the
Future work.

_ (Vendor Index starts page 72)

TYPICAL SHARED LOGIC WORD PROCESSING SYSTEMS

of Statloné MEDIA :

RINTERS; DISPLAY .

Table 3.
70

dalsywheel

57 I|nes X 80 char :

}27 Imes X 74kchar 50,

* Plus printers and terminals.
** With 2 terminals.
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TYPICAL TIME-SHARED WORD PROCESSING SERVICES

VENDOR s . CPU SERVICES OFFERED
ACTS COMPUTING = . ‘ H430, H440 text editing .
ALPHATEXT LTD. ! } 1BM 360/65 text editing, photocomposition, mformatlon retrleval

,Iabels, personahzed Ietters, specnflcatlon wrltmg

ANALYSIS AND PROGRAMMING CORP. k IBM 360/65

'BOWNE TIME SHARING T T "f”}ff"ilsm 370/155'"I ~

COMPUTER INNOVATIONS

G IBM 360/55

Table 4.

TYPICAL WORD PROCESSING SOFTWARE PACKAGES

Table 5. ; ' e fuily paid in 12 months

" April, 1977 , ’ ‘ 71



Word Processing
Vendor Index

For more information about word processing hardware,
software, or services either contact the vendors listed
below or circle the appropriate number on the reader
service card bound into this issue.

Acts Computing Corporation
29200 Southfield Road
Southfield, MI 48076

(313) 557-6800

CIRCLE 400 ON READER CARD

AES Data Limited

570 McCafirey Street
Montreal, Quebec H4AT 1N1,
Canada

(514) 739-2711

CIRCLE 401 ON READER CARD

Alphatext Limited

233 Gilmour Street
Ottawa K2P OP1, Canada
(613) 237-7321

CIRCLE 402 ON READER CARD

Analysis and Programming
Corporation (APC)

- 423 State Street

Beloit, WI 53511

(608) 365-2206

CIRCLE 403 ON READER CARD

Artec International Corporation
Charleston Business Park

2432 East Charleston Road
Mountain View, CA 94043
(415) 321-3300

CIRCLE 404 ON READER CARD

Automatic Electronic Systems—
See AES Data Limited

Avionic Products Engineering
Corporation

Ford Road

Denville, NJ 07834

(201) 627-6207

CIRCLE 405 ON READER CARD

Bancroft Computer Systems
1200 North 18th Street
Monroe, LA 71201

(318) 388-2236

CIRCLE 406 ON READER CARD

Base, Inc.

437 Madison Ave.

New York, NY 10022
(212) 421-4307

CIRCLE 407 ON READER CARD

Beloit Computer Center, Inc.—

72

See Analysis and Programming
Corporation

Bedford Computer Systems, Inc.

Three Preston Court
Bedford, MA 01730
(617) 275-0870

CIRCLE 408 ON READER CARD

Bowne Time Sharing, Inc.
345 Hudson Street

New York, NY 10014
(212) 952-4400

CIRCLE 409 ON READER CARD

‘Bristol Information Systems,

Inc.

P.O. Box 2133

56 North Main Street
Fall River, MA 02722
(617) 679-1051

CIRCLE 410 ON READER CARD

Burroughs/Redactron—

- See Redactron

Commercial Systems
Consultants

3246 McKinley Drive
Santa Clara, CA 95118
(408) 246-1800

CIRCLE 411 ON READER CARD

Comptek Research, Inc.
445 Cayuga Road
Buffalo, NY 14225

(716) 633-2400

CIRCLE 412 ON READER CARD

Computer Dynamics, Inc.
100 Hegenberger Road
Oakland, CA 94621

(415) 635-5800

CIRCLE 413 ON READER CARD

Computer Innovations
Suite 401

70 West Hubbard Street
Chicago, IL 60610

(312) 329-1561

CIRCLE 414 ON READER CARD

-Computer Sharing Services, Inc.
2498 West Second Avenue

Denver, CO 80223
(303) 934-5747
CIRCLE 415 ON READER CARD

CPT Corporation

1001 S. 2nd Street
Hopkins, MN 55343
(612) 935-0381

CIRCLE 416 ON READER CARD

Cybershare Limited

550 Berry Street

Winnipeg, Manitoba R3H OR9,
Canada

(204) 786-5831

CIRCLE 417 ON READER CARD

Daconics

(subsidiary of Xerox Corp.)
925 Thompson Place
Sunnyvale, CA 94086

'(408) 734-4800

CIRCLE 418 ON READER CARD

Datapoint Corporation
9725 Datapoint Drive
San Antonio, TX 78284
(512) 696-4520

CIRCLE 419 ON READER CARD

Data Technology Industries, Inc,

6611 Kenilworth Ave.
Riverdale, MD 20840
(301) 779-8828 )
CIRCLE 420 ON READER CARD

Data Tek Corporation
University City Science Center
3401 Market Street
Philadelphia, PA 19104

(215) 349-9900

CIRCLE 421 ON READER CARD

Data Terminals &
Communications

1190 Dell Ave.
Campbell, CA 95008
(408) 378-1112

CIRCLE 422 ON READER CARD

A. B. Dick Company
5700 West Touhy Ave.
Chicago, IL 60648

(312) 763-1900

CIRCLE 423 ON READER CARD

Digital Equipment Corporation-
Maynard, MA 01754

(617) 897-5111

CIRCLE 424 ON READER CARD

Display Text Corporation
1420 “N* Street, N.W.
Suite CCT-2

Washington, DC 20005 .
(202) 785-5173

CIRCLE 425 ON READER CARD

Edit Systems, Inc.

:1353 Main Street .
Ann Arbor, MI 48104
(313) 769-5720

CIRCLE 426 ON READER CARD

Ediyper Systems Corporation
(subsidiary of Tycom)

26 Just Road

Fairfield, NJ 07006

(201) 227-4141

CIRCLE 427 ON READER CARD

First Data Corporation
400 Totten Pond Road
Waltham, MA 02154
(617) 890-6701

CIRCLE 428 ON READER CARD

 Franklin Data Services Corp.

1 Franklin Square
Springfield, IL 62704
(217)528-2011

CIRCLE 429 ON READER CARD

General Computer/Systems,
Inc. (GC/S)

16600 Dooley Road
Addison, TX 75001

(214) 235-5800
CIRCLE 430 ON READER CARD

Graphic Systems, Inc.
801 Second Ave.

New York, NY 10017
(212) 686-9006

CIRCLE 431 ON READER CARD

HDR Systems, Inc.

8404 Indian Hills Drive
Omaha, NE 68114

(402) 393-5775

CIRCLE 432 ON READER CARD

Hendrix Electronics
Grenier Industrial Park
645 Harvey Road

" Manchester, NH 03103

(603) 669-9050
CIRCLE 433 ON READER CARD

IBM Corporation
General Systems Division
5775 D Glenridge Dr. NE
Box 2150

Atlanta, GA 30301

(404) 256-7000

CIRCLE 434 ON READER CARD

IBM Corporation

Data Processing Div.
1133 Westchester Ave.
White Plains, NY 10604
(914) 696-1900

CIRCLE 435 ON READER CARD

IBM

Office Products Division
Parsons Pond Drive
Franklin Lakes, NJ 07417
(201) 848-1900

CIRCLE 436 ON READER CARD

Information Contrql Systems,
Inc. E
P.O. Box 281

" Ann Arbor, MI 48107

(313) 761-1600
CIRCLE 437 ON READER CARD

Jacquard Systems
2502 Broadway

" Santa Monica, CA 90404

(213) 829-3493
CIRCLE 438 ON READER CARD

Lanier Business Products

1700 Chantilly Drive, NE
Atlanta, GA 30324

(404) 321-0911 .

CIRCLE 439 ON READER CARD

DATAMATION
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VENDOR
INDEX

LCS Corporation

31 Elm Street
Springfield, MA 01103
(413) 781-6741

CIRCLE 440 ON READER CARD

Lexitron Corporation
9600 DeSoto Ave.
Chatsworth, CA 91311
(213) 882-5040

CIRCLE 441 ON READER CARD

Linolex Systems, Inc.
Subsidiary of 3M Company
5 Esquire Road

North Billerica, MA 01862
(617) 667-4151 :
CIRCLE 442 ON READER CARD

Management Systems
Corporation

125 North State Street
Salt Lake City, UT 84103
(801) 531-1122

CIRCLE 443 ON READER CARD

MCM Computers, Inc.
2125 Center Ave.

Fort Lee, NJ 07024
(201) 944-2737

CIRCLE 444 ON READER CARD

Micom Data Systems Ltd.
447 Saint Helen Street
Montreal, Quebec H2Y 2K9,
Canada

(514)288-8373

CIRCLE 445 ON READER CARD

NBI

5595 East Arapahoe Ave.
Boulder, CO 80303

(303) 444-5710

CIRCLE 446 ON READER CARD

Norelco/Phillips
See Phillips Business Systems

Occidental Computer Systems,
Inc.

10202 Riverside Drive

North Hollywood, CA 91602
(213) 763-5144

CIRCLE 447 ON READER CARD

Office Communications, Inc.
766 Palomar Ave,
Sunnyvale, CA 94086

" (408) 739-2373

CIRCLE 448 ON READER CARD

Olivetti Corporation of America
500 Park Ave.

New York, NY 10022

(212) 371-5500

CIRCLE 449 ON READER CARD

Omnitext, Inc.
P.O. Box 2090

74

Ann Arbor, MI 48108
(313) 769-9202
CIRCLE 450 ON READER CARD

On-Line Business Systems, Inc.
115 Sansome St.

San Francisco, CA 94104
(415) 391-9555

CIRCLE 479 ON READER CARD

On-Line Systems, Inc.

115 Evergreen Heights Drive
Pittsburgh, PA 15229

(412) 931-7600

CIRCLE 451 ON READER CARD

Optimum Systems Incorporated
2801 Northwestern Parkway
Santa Clara, CA 95051

(408) 987-4444

CIRCLE 452 ON READER CARD

Phillips Business Systems

- 175 Froehlich Farm Blvd.

Woodbury, NY 11797
(516) 921-9310
CIRCLE 453 ON READER CARD

Phoenix Data Ltd.—
See Cybershare Ltd.

Proprietary Computer Systems,
Inc.

16625 Saticoy Street

Van Nuys, CA 91405

(213) 871-8221

CIRCLE 454 ON READER CARD

QI Corporation

6 Duban Court
Farmingdale, NY 11735
(516) 293-0700

CIRCLE 455 ON READER CARD

Qualterm Terminals
2007 O’Toole Ave.

San Jose, CA 95131
(408) 263-7800

CIRCLE 456 ON READER CARD

Rapidata, Inc.

20 New Dutch Lane
Fairfield, NJ 07006
(201) 227-0035

CIRCLE 457 ON READER CARD

Redactron Corporation
100 Parkway Drive South
Hauppauge, NY 11787
(516) 543-8700

CIRCLE 458 ON READER CARD

" Royal Typewriter

Division of Litton Industries
150 New Park Ave.
Hartford, CT 06106

(203) 523-4881 ]
CIRCLE 459 ON READER CARD

Satellite Computing Corporation

3330 North Central Ave.
Phoenix, AZ 85012 -
(602) 264-9301

CIRCLE 460 ON READER CARD

Savin Business Machines
Corporation
Columbus Ave.

Vallhalla, NY 10595
(914) 769-9500
CIRCLE 461 ON READER CARD

L. 'P. Sharp Associates Ltd. '
Suite 1400.

145 King Street West
Toronto, Ontario M5H 178,
Canada

(416) 364-5361

CIRCLE 462 ON READER CARD

. Sperry Univac

Office Machines Division
P.O. Box 1000

Blue Bell, PA 19422
(215) 542-4180

CIRCLE 463 ON READER CARD

Stanford Research Institute
Augmentation Research Center
333 Ravenswood Ave.

Menlo Park, CA 94025

(415) 326-6200

CIRCLE 464 ON READER CARD

Systems Technology, Inc.
107 Sachem Street

New Haven, CT 06511
(203) 623-7373

CIRCLE 465 ON READER CARD

Telecommunications Industries,

Inc.,

7670 Old Springhouse Road
McLean, VA 22101

(703) 893-2400

CIRCLE 466 ON READER CARD

3M/Linolex—See Linolex

Trendata Corporation
610 Palomar Ave.
Sunnyvale, CA 94086
(408) 732-1790

CIRCLE 467 ON READER CARD

Tycom Systems Corporation
26 Just Road

Fairfield, NJ 07006

(201) 227-4141

CIRCLE 468 ON READER CARD

" Ty-Data, Inc.

109 Northeastern Blvd.
Nashua, NH 03060

(603) 889-1155

CIRCLE 469 ON READER CARD

University Computing‘ Company

. P.O.Box 6171

Dallas, TX 75222
(214) 655-8822
CIRCLE 470 ON READER CARD

Ventek Computer Systems, Inc.
31829 West La Tienda Drive
Westlake Village, CA 91361
(213) 889-4455

CIRCLE 471 ON READER CARD

Vydec, Inc.

130 Algonquin Parkway
Whippany, NJ 07981
(201) 386-9191

CIRCLE 472 ON READER CARD

Wang Laboratories

836 North Street
Tewksbury, MA 01876
(617) 851-4111

CIRCLE 473 ON READER CARD

Westinghouse Electric
Corporation, Computer and
Instrumentation Division
2040 Ardmore Blvd.
Pittsburgh, PA 15221

(412) 256-5583

CIRCLE 474 ON READER CARD

Words & Figures

Professional Building, Suite 411

Monterey, CA 93940
(408) 649-1122
CIRCLE 475 ON READER CARD

World Information Systems,
Incorporated

17501 South Figueroa Street
Gardena, CA 90248

(213) 532-6730

CIRCLE 476 ON READER CARD

Xerox Corporation
Xerox Square

Rochester, NY 14644
(716) 423-9200

CIRCLE 477 ON READER CARD

Xerox/Daconics—
See Daconics

Xmark Corporation
1539 Superior Ave.
Costa Mesa, CA 92627
(714) 646-7466

CIRCLE 478 ON READER CARD &

Mrs. Wohl is the word processing
editor for “Datapro Reports on Of-
fice Systems,” a technical refer-
ence service published by Datapro
Research Corp. She also presents
seminars on hardware selection and
equipment trends for the
. national Word Processing Assoc.
and other educational or profes-
sional groups, and serves as a spe-
cial advisor to the newly formed
IWP Manufacturers’ Advisory Coun-
cil. She is currently the president of
the Greater Philadelphia Chapter of | °
the IWPA.

Inter-
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INNOVATIONS FROM

Advertisement

HEWLETT-PACKARD

GOMPUTER ADUANGES

Customers demand the increased
performance benefits of newtechnology
without losing the software investment
made through the years. Then, compu-
ter purchases are ongoing investments
and not a series of capital losses: As the
advances of technology are inevitable, the
engineers at Hewlett-Packard believe in

products capable of taking advantage of
technology as it becomes available. This
fundamental view plans for technology
and not for obsolescence.

Since the introduction in 1971 of
the first 21XX Series family member, the
2100, the infusion of new technologies
has permitted the family to average a

30% yearly price decrease. By 1974 and
the introduction of the 21MX, the family
instruction set had been dramatically ex-
panded to take advantage of the new
technology of microprogramming. The
price and reliability benefits of the new
semiconductor memory were also made
available. New peripherals were added,

NEW UMT PROCESSOR INCREASES PERFORMANGE 70% T0 100%
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for example those using the latest high-
density disc technology. All the while, easy
and compatible upgrade paths were
available to HP's long-term, committed
customers.

This history contmues with the
newest processor—the 21MX E-Series.
The X-E is a more powerful implementa-
tion of the proven 21XX architecture.
Through a combination of updated tech-
nologies and design innovations, the
21MX E-Series achieves a 70%-100%
performance increase over the 21MX,

DESIGN INNOVATIONS

Variable MicrocycleTiming.The
micro-instructions of a control processor
do not all need the same amount of time
to execute. Ignoring this, most micropro-
grammed computers simply define the
micro-instruction execution time as that
of the longest micro-instruction. This
wastes time. A sign test operation on a
register, for example, may require only
60% of the time it takes to output a con-
trol processor register to an 1/0O device
interface.

Aninnovation romHewlett-Packard,
Variable Microcycle Timing (VMT) prevents
this waste of time b?/ adding instruction
monitor and control ogic. With this logic,
the control processor's cycle time is
dynamically altered to match the time
required by the current micro-instruction.

HP simplified VMT by dividing

TECHNOLOGY DRIVES PRICES
DOWN, DOWN, DOWN...

2116A

«
o
1=

21168 Computer
Price

Curve

Price Per Word ($/Word)
N
(=3
o

o
=3

2tMX/E

66 67 68 €9 70 71 72 73 74 75 78
Years

micro-instructiens into two classes—those
executing at less than 175NS and those
executing at between 175NS and 280NS.
Through a carefully optimized design, this
innovative two-class VMT approach
achieved an overall 30% increase in
21MX system performance—all at an in-
significant increase in hardware cost.

Asynchronous Memory. Mem-
ory technology is changing at a tremen-
dously rapid rate. Consequently, users
want assurance that their computers will
be able to take advantage offaster, larger,
more reliable and less expensive mem-
ories as they become available.

In a microprogrammed computer,
like the 21MX E-Series, using fully asyn-
chronous interface with memory is an
innovation that permits the use of new
memory technology. An asynchronous

MODERN TECHNOLOGY

The E-Seriestakes fulladvantage
ofthe latest developments in technology
to provide maximum performance, yet
maintains a high standard of reliability.
The E-Series uses the latest MSI tech-
nology, Schottky TTL IC's, and fast 4K
RAM memory to |mplement the 21XX
family architecture. For performance,
fast Schottky IC's are used on critical
data paths; for reliability and economy,
low-power Schottk?/ IC's are used where
speed is not critical. The result is a state-
of-the-art implementation of the 21MX

- architecture that will allow systems to

keep pace with requirements for many
years.

system is flexible enough to interface
with a wide variety of memory systems
that take advantage of changing mem-
ory chip technology. The E-Series per-
formance, then,will dramaticallyincrease
simply by changing memory boards. '

In an asynchronous system, mem-
ory takes only the amount of time required
to perform a read or write operation, then
immediately informs the processor that
it is available again as a systemresource.
Thus, the E-Series control processor can
efficiently execute micro-instructions that
do not use memory while memory, in
parallel, is busy with a previous request.
Asynchronous memory is a truly adaptive
design that will allow the 21MX E-Series
to continually take advantage of faster
memory.

FIXED VS VARIABLE MICROCYCLE TIMING

325 NS '
Load Register

325 NS
Add Register

325 NS
Test Result

! -‘l
M-Series
FIXED TIME ’ ' ‘ Total 975 NS
280 NS 175 NS 175 NS
Load Register Add Register Test Result
| | | |
E-Series SAVED
VMT +— TIME — Total 975 NS
345 NS

Thanks to a technique known as VARIABLE MICROCYCLE TIMING and other innovations the 21MX E-Series provides
up to 100% performance improvement over the earlier 21 XX family members. VMT dynamically defines the micro-
instruction executlon times. This results in time savings on shorter executing operations.

HEWLETT-PACKARD COMPUTER ADVANCES -
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INNOUATIONS IN USER MICROPROGRAMMING

Over 13,000 HP installations have

. user microprogrammable computers. All
' 21XX family members since the 2100
are microprogrammable. This flexible tool

' has beenused by customerstoincrease
| the performance, security and flexibility
+ of their systems. And HP has worked
closely with users in an effort to acquaint

. them with this tool. As the result of this

contact with our users, we have learned
muchto help us make the 21MXE-Series
microprogrammability more powerful and
easier to use.

Firstis a basic increase of control
processor address space to 16K words,
of which 8.56K words are available for large
user microprograms. This innovation
speeds execution of subroutines by 3 to
20 times over standard assembly lan-
guage implementations. Second, as the
X-E supports multilevel stacked sub-
routine calls, it is possible to construct
complex programs that use standard E-
Series microprograms like floating point,
memory management, integer arithmetic,
and bit or byte manipulation routines.
Third is a set of microprogramming soft-
ware.

USER MICRO-PROGRAMMING
SOFTWARE TOOLS

Making user microprogramming
as simple as assembly language pro-
gramming is the accomplishment of a
new microprogramming support package
that runs under HP's Real Time Executive
(RTE) operating system. It provides a fult
symbolic assembler, a debug editor, and
load utilities in conjunction with a new
1K word Writable Control Store (WCS).
Now users can develop, assemble, edit,
and test microprograms on line.

One of these utilities enables
dynamic swapping of microprograms
from main memory or a peripheral disc
into Writable Control Store. A driver treats
WCS as an allocatable system resource
and resolves contentions between users.
Control store can be used as a system
resource to speed execution of critical,
on-line routines. With this dynamic swap-
ping of microcode in and out of control
store, the user has unlimited microcode
capability.

Microprograms may be stored

and used in Writable Control Store or, -

through ancther utility program, may be
stored on tapes for production of 1K or
4K bit PROMS. PROM-based programs
may then be mounted on standard con-
trol store cards supplied by HP.Much like
library routines, these microprograms
may then be called from high level lan-
guages like Fortran, Basic, Algol, or As-
sembly Language and shared among
all users of the system to speed program
execution. ’

MICROPROGRAMMING-ON-LINE, OFF-LINE.
Interactive microprogramming makes microcoding simpler, more organized,
and helps to retain records. The number of steps in writing a microprogram
is reduced, as is the probability of error. Delays associated with batch pro-
cessing are gone.

HEWLETT-PACKARD COMPUTER ADVANCES
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RUN PRESET

INTERRUPT
SYSTEM

@ 21MX E-SERIES COMPUTER
HEWLETT « PACKARD

HALT IBL/TEST

With the ease of a finger switch, a user can invoke a confidence check on 90%

of the 21MX E-Series’ circuitry.

SYSTEM GROWTH POWER

E-Series users have a computer
whose power can be increased at will
through microprogramming. Twoinnova-
tive features, the Microprogrammable
Block I/0 (MBIO) and the Microprogram-
mable Processor Port (MPP), provide high
speed data and control channels which,
with microprograms, provide for both I/O
and processor growth power.Thismeans
increased /O throughput and process-
ing efficiency.

170 Growth Power. MBIO pro-
vides for greater 1/0O throughput than
standard 1/0 methods. MBIO is an addi-
tional I/O channel capable of transferring
blocks of data at rates of up to 3.1 million
bytes per second or 50% faster than the
normal DMA transfer rate. MBIO is con-
trolled by a user-written microprogram
that can be tailored to specific applica-
tions. The controlling microprogram can
be shortand simple for fast datatransfers,
or more intelligent for applications that
require special character recognition,
combined address/data transfer, byte
packing, and so on. ,

Processor GrowthPower. MPP
also provides a means to greater system
efficiency through microprogramming.
But, unlike MBIO, MPP doesn't use the
IO structure of the E-Series; rather, it gives

ON-LINE/ON-LOCATION DATA COLLECTION

A noted industry expert in manu-
facturing control, George W. Plossl, in his
latest book, states that the last remaining
frontier for profit gains is in tightening
control of the manufacturing process.

Inventory investments can be re-
duced and greater production returns
can result from wise operational deci-
sions based on a detailed knowledge of
the status and flow of production. Com-
puters and information control systems
are an appropriate tool forachieving such
careful and thorough monitoring. But
such systems are only as valid as their
data;thus the needforaccurate andtime-
ly data collection.

HEWLETT-PACKARD COMPUTER ADVANCES

users a direct window to the 5.7 mega-
word-per-second main data bus of the
E-Series. This direct connection allows

extremely high speed data transfers. Front .

end or paraliel processors, such as array
processors, high speed A/D converters,
arithmetic processors, high speed scan-
ners and Fast Fourier Transform proces-
sors may be directly connected to the
E-Series via the MPP. MPP is a whole
new way of interfacing processors. Inter-
action between the E-Series and exter-
naldprocessors occurs at very high speeds,
and can be controlled as precisely as
necessary with a user-written micro-
program.

The 21MX E-Series is available
in two models—the 2109A, at $5850, has
up to five memory modules and nine /O
slots; and the 2113A, at $6850, has up
toten memory modules and fourteen /O
slots (U.S. domestic prices only). Discount
schedules are available for OEMs. The
E-Series has been in HP 1000 systems
shipped since last November. Currently,
deliveries are within eight weeks.

“For more technical information

- on the 21MX E-Series, simply request

a copy of the HP Journal, (circle A) or for
further product information, circle B on
the attached reply card.

The best approach to collecting
such data is to capture it on-line, on-
location, at its source. And one of the
best systems for capturing this source
data is acombination of the new Hewlett-
Packard 3070 Real Time Applications
Terminal and an HP 1000 system. The
HP 3070 can be operated simply and
easily by personnel who have no com-
puter experience.

The HP 3070 recognizes two

 realities of the source data entry environ-

ment. First, more than likely, those people
who are data sources have little, if any,
computer sophistication or knowledge.
Any device they use should be unimpos-

SELF TEST CHECKS HARDWARE
AND SPEEDS REPAIR

Self test, a microprogrammed
feature standard on all E-Series com-
puters, Ferforms a confidence check on
90% of the computer's circuitry either
automatically on initial program load, or
manually on demand from the front panel.
In a matter of milliseconds, self-check
diagnostics test the processor’s data
paths, registers, and -memory. Self test
can also be looped continuously to exer-
cise computers at any stage of system
integration.

Upon termination of a self test
operation, the computer’s front panel dis-
play either indicates a successful comple-
tion or notes problem areas, helping the
user or HP’s service engineers to isolate
and repair faulty assemblies quickly.

‘

Control Store

1/0 Bus
.7 mw/sec S Bus
' .
s
MPP
”“Connection *
\d MBI10
Interface
Front

End
Processor

21MX E-Series provide for both 170
and processor growth power with
two innovations: the Microprogram-
mable Block 1/0 (MBI10O) and the Mi-
croprogrammable Processor Port
(MPP).

ing and easy to operate. Second, as the
sources are usually scattered, the data
entry terminals must be dispersed eco-
nomically.

Gone isthe huntand peck method
of searchingforkeys.The 3070keyboard
is simple, unassuming,and clearly marked.

. Specially prepared label paper can be

custom lettered with recognizable calls
and placed under protective plastic. Ten
special function keys are software-inter-
preted so the user’s single key stroke
conveys an informative message. A set
of fifteen tutorial prompting lights can be
computer-controlled to guide the novice
user’s input sequence and to communi-
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cate warnings or special requests. A
numericdisplay is positionedtobe visible
over a wide viewing angle.

THE TAILORABLE HP 3070

The new HP 3070 Data Entry Termi-
nal can be tailored for use in various
aspects of manufacturing operations
such as inventory status; cost ac-
counting; production testing and
reporting; order tracking and status;
and maintenance reporting. Using
convenient, quick-change paper in-
serts, the Special Function Keys and
Prompting Lights may be custom
labeled to suit a specific application.
Connection to the HP 1000 via Serial
Link Cable is a quick and simple plug/
unplug. As each HP 3070 terminal is
independent, location changes can
be T(ade without disrupting the net-
work. :

MULTI-DROP SAVINGS

The HP 3070 data collection net-
work is based on a multi-drop concept.
Unlike traditional systems where soft-
ware accounts for all terminal handling,
some of these tasks are accomplished
by hardware, specifically by the HP com-
puter interface card (controller board).
Although this capability may vary with
individual applications, the multi-drop
concept allows as many as 56 HP 3070
terminals to be physically connected to
a single, twisted-pair cable called a Se-
rial Link Cable, which in turn connects
to a single HP controller board in the HP
1000 system.The data entry network can
extend as far as 4Km (2.4 miles), and
terminals can be conveniently connect-
ed anywhere along the cable.

Cost savings resulting from a multi-
drop approach are clear. One cable is
used, not many. And the HP Serial Link
Cable is not an expensive one to begin
with. Cumbersome, costly cable installa-
tions are notnecessary.One single board
controls the entire network of HP 3070’s
and eliminates the expensive hardware
common in traditional systems where
each terminal must have its own con-
troller interface.

MULTI-DROP FLEXIBILITY

In the flux of a manufacturing
environment, it is important not to be
restricted by an inflexible data collection

system. And there must be potential for

expandability and response to growth

possibilities. Such flexibility is an integral
partof an HP 3070 network, for each HP
3070 terminal is completely independent
ofthe others. Asthe computer addresses
and polls each terminal separately, neither

the computer system nor the network .

is disturbed by an addition or location

change of terminals. Terminals are con-

nected and disconnected easily. Simply
plug and unplug the HP 3070 from the
Serial Link; the connection box is much
like the phone jack in homes.

HP-1B COMPATIBILITY

Further expansion of a data entry
network is possible since the HP 3070
includes the necessary commands and
protocol to communicate with HP-IB*
compatible devices. Thus, the HP 3070
can be used, not only for manual input
of data, but also as a device to input data
that is already in machine readable form.
Data generated from an HP-IB instrument
orinstrument cluster can be enteredinto
a system with an HP 3070.

“ERROR FREE” DATA TRANSMISSION.

Assuring that data arrives error-
free to the computer is especially critical
in the electrically-noisy environments
typical of most manufacturingoperations.
Aware of this fact, Hewlett-Packard has
designed hardware for the HP 3070
which maximizes noise immunity and
detects and comects errors. It is extremely
unusual to apply such thorough tech-
niques to a data entry terminal, and the
resultis adramatic reductioninthe trans-
mission of data errors.

HP uses a photo coupler device
to electronically isolate the terminal and
thus provide noise immunity from most
disturbances. Further protection against
transmission of errors is provided by
hardware that automatically detects errors
at the data receiving device—the controller
board orthe HP 3070 Terminal. By attach-

" ing five redundancy bits to each character
‘being sent, a check is provided for the

receiving device to ascertain whether

“ERROR FREE” TRANSMISSION

the transmission was made accurately.
If an error is detected, the system pro-
vides for an automatic data re-transmis-
sion. The extent of protection afforded is
reassuring. Each character’s transmis-
sion can recover 100% from up to six bits
in error.

A SMART CONTROLLER BOARD

The controller board of the HP
3070 was designed to minimize the con-
trol that the CPU needs to exert for tasks
like polling and management of the loop.
It also avoids redundant capabilities in
the terminals. Giving intelligence to the
controller board reduces system over-
head necessary to control the network.
This efficiency is accomplished in sev-
eral ways. -

First, polling is restricted to the
minimum number of terminals that need
tobe polled.Next, the effective datatrans-
mission speed dynamically varies. It is
automatically and optimally determined,
not by the total number of terminals on
the data collection system, as is tradi-
tionally done, but by the numberrequested
by the software at the time. This time
savings is substantial, for rarely do all -
terminals transmit simultaneously.

Finally, the controller board has
a “memory! it polls and buffers each

-terminal before sending the block of data

tothe computer for processing. This mini-
mizes CPU interruption and reduces sys-
tem overhead. With this innovation, data
transfers can be made more efficiently.

The HP 3070 Data Entry Terminal
is priced at $1470 (U.S. domestic prices
only).OEM and end user quantity discount
schedules are available.

*HP-IB (Hewlett-Packard Interface Bus) is
Hewlett-Packard’s implementation of the
IEEE Standard 488-1975 “Digital Interface
for Programmable Instrumentation”’

If you are interested in receiving
more information about the HP 3070, or
the HP 1000 computer, circle CorD on
the attached reply card.

el M

In a manufacturing plant near Grenoble, Francy, we installed 2Km (1.4 miles)
of Serial Link Cable, to connect a 21MX based computer system to the new
HP 3070 Data Entry Terminal. To create an electrically disturbed environment,
the cable was wrapped around the power lines of numerous massive welding

machines.

A continuous flow of data was transmitted to and from the HP 3070
terminal and was monitored by an HP computer. Even under these extreme
conditions, no errors were received during this intensive eight-hour field trial.
“Error-free” transmission is an-HP 3070 innovation. ‘

HEWLETT-PACKARD COMPUTER ADVANCES
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Standard Oil of California provides next day shipment to customers,
The computerized corner drugstore relieves 90% of behind-counter clerical workload.

Standard Oil Company of Cali-
fornia’s computing resources now are
available to their service stations and
direct buying customers as they place
phone orders for the company's prod-
ucts as a result of a recently launched
distributed processing network.

SOCALs Southwest area cus-
tomers now can receive next-day ship-
ment from the company'’s inventory of
approximately 3,000 packaged petro-
leum and TBA (tire, battery and acces-
sory) products.

In addition to providing the com-
pany's order entry personnel with on-
line video display terminals, the multi-
functional network controls a host of
other operations: inventory adjustment,
warehouse control, manpower projec-
tions and fill line scheduling.

" Making this possible are two re-
mote Hewlett-Packard minicomputers,
the first of a national network of up to
18 planned distributed processors,
initially running at two of the company's
Southern California distribution points:
its Los Angeles TBA warehouse and
its El Segundo package petroleum
warehouse.

The online, real time model HP
21MX minicomputers will be controlied
by a HP 21MX central mini, which in
turn will transmit confirmed orders and
inventory data to a System 370/168. -

The network, - designhed to en-

HEWLETT-PACKARD COMPUTER ADVANCES

hance customer service was developed
jointly by SOCAL and its systems con-
tractor, MST (Management Systems
Technology) of Chicago.

A Chevron dealer can place one
phone order through the Los Angeles
TBA warehouse for any of 1,200 TBA
items and package petroleum products
sold at service stations. The order can
be delivered in one shipment within 24
hours. .

'+ Order entry personnel may
access account files by customer
name, service station number or ac-
count number. Displays alert them to
special promotions and quantity price
breaks. Products are accessed by
either codes or a specially designed
alpha technigue that allows the same
product to be identified by different in-
put keys.

The computerized corner drugstore...

Computerized pharmacy is no
longer a prediction. It is a reality. Man-
agement Systems Technology of
Chicago installed its first Script Con-
trol™ dispensing system last fall at the
Midwest's largest drug wholesaler.

Eight separate steps involved
in dispensing drugs manually are re-
duced to a simple one step entry. As a
result, approximately 90% of the
pharmagcists’ behind-counter clerical
workload is eliminated and up to 80
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prescriptions per hour can be filled.

A Hewlett-Packard 21MX based
Minicomputer System maintains a cen-
tral data base accessable 24 hours
daily and controls remote video dis-
plays and hard copy printers at sub-
scribing pharmacies that will number
400 by the end of this year.

One of the HP 21MX Minicom-

- puters with 64-K bytes of memory, to-

gether with varied HP peripherals, lo-
cated at the central wholesaler site, can
accommodate 16 pharmacies. Proprie-
tary MST software was designed by
Bharmacists with pharmacists in mind.

ruggists can interact with a Script
Control system simply and with no pre—
vious computer knowledge.

For exampile, instantly after en-
tering prescription number and drug
identification, Script Control, in one
step, accomplishes the following:
prices the prescription; maintains the
patient’s profile; checks for drug inter-
actions and allergic reactions; prints
the label, receipt, alert messages and
refill sticker; and prepares all tapes
and documents for third party and
state billing.

Savings derived from the use of

Script Control are real and directly im-
prove the profit picture for the pharma-
cist. Average third party rejection rate
has been reduced to less than 1%.
Headaches associated with constant
price changes of pharmaceuticals are
eliminated. Script Control uses the
latest price and in addition lists gen-
erically equal drugs that when appro-
priate can be substituted at a cost
savings to the patient.
: The 22 functions of Script Con-
trol are under the complete control of
the pharmacists. Changing from
activity to activity is done simply by en-
tering 3 keystrokes.

Byproducts of Script Control
automatically filter into pharmacy
record keeping and gives the pharma-
cist a new level of management con-
trol that was previously unattainable.
Gross profit analysis, item movement
and labor scheduling reports are three
such examples.

Several years ago, MST also us-
ing HP computers, developed a pred-
ecessor system, CPS™ (Consulting
Pharmacy System). Used by pharma-
cists who specialize in serving skilled
nursing centers, GPS presently is pro-
cessing more prescriptions than any
other available computerized system.



A Prototype

~for the Automated Office

by Robert B. White

In a unique experiment at Citibank, a dozen senior line managers have been
given the benefits of a largely paperless, automated office system. They've
found good benefits, but are left with more questions than answers.

A lot has been done in recent years to
free service institutions like banks,
brokers, and other financial organiza-
tions, from the tyranny of paperwork
in processing customer transactions.
But while the now-commonplace desk-
top terminal bears witness to improved
customer service and operational pro-
ductivity, our overall work styles
haven’t really changed as much as we’d
like.

The reason? Internally generated
correspondence accounts for 90% of
the paper that crosses our desks.
We're spending millions of dollars cre-
ating, copying, distributing, and filing

We need to solve a
business problem, not a
processing problem nor an
engineering problem.

memos, business plans, financial re-
ports, and computer printouts at a rate
that intimidates the most intrepid bu-
reaucrats. Word processing systems
and convenience copiers have helped
us generate this paper more efficiently,
so while attacking the symptoms they
may be prolonging the disease.

At Citibank, we have recently begun
to attack the root of the problem by
replacing paper with an electronic mail
system. The basic unit of the system
is the Management Work Station
(Mws), a minicomputer-based auto-
mated environment in which a man-
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ager and a secretary create, transmit,
receive, and read information through
crt terminals, and file their documents
on floppy discs. The Management

Work Stations communicate with each
other over dial-up telephone lines.

But this is just the beginning; even-
tually we will create a technological
office environment giving managers on-
line access to corporate financial data,
transaction processing, and customer

account information, plus stock mar-
ket and economic reports, as well as
an electronic interface with interna-
tional telecommunication lines, photo-
composition, and duplicating facilities.

Not only will we do away with the
paper associated with periodic man-
agement information system reports,

_but up-to-the-minute data will be

available anytime, not just week]y or
monthly.

The secretaries of 12 selected senior managers at Citibank have Management Work
Stations with letter-quality prlnters and intelligent terminals on-line to their own

Digital Equip. PDP-8As.
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The implications of this develop-
ment as a management tool are enor-
mous: in banking, for example, there
will be ondine risk asset manage-
ment information at the fingertips of
every senior corporate officer who
needs it. For account and operations
managers, the Management Work Sta-
tion will tie into transaction processing
systems for up-to-the-minute monitor-
ing of customer account status, lines of
credit, investigations, quality, and time-
liness of service delivery.

Similar ' systems in manufacturing
could give production planners instant
access to inventory and plant capacity
data, and product managers could
have up-to-date reports on sales, dis-
tribution, special promotions, and com-
petitive activity.
~ In any business, any department
manager could, at the touch of a few
“macro” keys, look up his current ex-
penditures vs. budget, current output
vs. goals, current project status vs,
schedule, plus all his business and per-
sonnel files.

The list could go on, but the point is
that any computerized information
anywhere in an organization could be
accessed from the Management Work
Station and displayed on the screen
without loss of time or use of paper.
And, according to each manager’s
needs, non-computer documents can
be fed into the system as well.

At Citibank, we’ve had 12 prototype
Management Work Stations on-line
since November 1976. They connect
me with 11 of my senior managers at
three Citibank locations in New York
City. The joint configuration of one
manager’s terminal and one secretary’s
terminal is Digital Equipment’s ws-
102, converted from the single-termi-
nal ws-100 word processing system.
It’s a completely decentralized system,
with each Mws running off its own DEC
PDP-8A.

To give you an idea of what we ve
developed so far, here’s a typical sce-
nario:

I come into my office in the morn-
ing, sit down at my crt and call up an
index of what’s in my electronic “in-
box.” I can select any or all of the
documents for display on the screen.
To check on key commitments and
due dates that may be approaching, I
invoke the “follow-up” file, which lists
all items in chronological order. Then I
display my calendar—first the details
on today’s appointments, then a look
at the rest of the week. Finally, I call
up the phone log, to see what tele-
phone messages are awaiting me. So
far, I haven’t touched a single piece of
paper.
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When generating memos, my secre-
tary uses the system’s excellent word
processing capability. Documents are
created, edited on the screen, and kept
on disc. Memos are transmitted elec-
tronically to all the Management Work

Stations on the distribution list, at

1200 baud over the dial-up voice net-
work, and other recipients get a hard-
copy produced by a printer on-line to
their secretary’s crt. Thus, while those

We can't expect people to
accept a system that
changes their
responsibilities or
complicates their lives.

who remain in the paper world will
have to wait a full day or more for the
memo to make its way through the
interoffice mail system, those on the
Mws network have it instantly.

The terminals have automatic re-
ceiving capability, and will shortly
have automatic sending. We will pro-

at Citibank—a philosophy which we
impose with equal firmness on our
vendors, consultants, and our own
managers—is that we need to solve a
business problem, not a processing
problem, nor an engineering problem.

Therefore, in developing the Mws
network today, we are examining all of
the elements of the fully integrated
electronic office environment that will
support the requirements of our finan-
cial services business tomorrow.

Bruce Hasenyager, the Citibank vice
president who heads the electronic of-
fice development project, defines five
key factors that we must take into
account:

First, the Management requirements
of the system, since the information
needs of our managers are the driving
force behind all other aspects of the
project.

Second, the People factors: what
must we know about the behavior im-
pact of the technology and various
workstation designs?

Third, the Processing requirements

As electronic capabilities grow, managers will regard the crt as their primary source
of documented information, and as a telephone-like utlllty And this isn't a far-out
conjecture; it's being done and it works. ‘

gram them to read the name of the
message recipient, match it with a
number, and automatically
transmit it to the appropriate Mws.
And since the crt on the receiving end,
unlike mere mortals, never needs to go
off for lunch, it is always ready to
answer the phone. If the receiving
terminal is busy, the message will be
stored and automatically forwarded
when it becomes clear.

Before I continue to describe the
capabilities of our electronic mail sys-
tem, I want to put the project in proper
perspective—specifically, the business
perspective. The philosophy that un-
derlies all of our systems development

for the applications we wish to build
into the system.

Fourth, the Communication needs:
how do we link the Management Work
Stations with each other and with the
outside world?

Fifth, the Environmental factors:
what are the spatial and energy re-
quirements of the electronic office?

Management requirements
What the integrated electronic office

must do for managers is to provide
planning, monitoring, and control sup-
port. Thus, each Management Work
Station must be able to access the sys-
tems that provide the information they

DATAMATION
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need. Later this year, we will be mak-
ing our initial Mws-M1s link-ups. We
will establish interfaces with a system
that monitors and forecasts operations
expense and staff levels vs. budget, and
Citibank’s worldwide project manage-
ment system. In addition, we will tie

- into the data capture component of
Citibank’s accounting/MiIs system,
through which each of my division
heads will have access to product-by-
product transaction and dollar volume
figures for each of their customer mar-
ket segments.

As we expand the use of the Mws
network to other parts of the bank—
beyond the operations officers who are
now using the prototypes—we will
need to determine which management
information systems the various work
stations will need to access. A question
is also raised as to whether the exis-
tence of so useful a tool as the Man-
agement Work Station will create a
need or demand for additional infor-
mation systems. And will the presence
of the mws call for changes in Mis
design?

Another consideration is the impact

of the Mws on organizational structure
and flexibility. Will the presence of
electronic offices tend to inhibit or ac-
celerate organizational change? Will
the increased communication ability

expand each manager’s span of control
—or simply lead them to bite off more
than they can chew?

Some basic management procedures
will change, too, such as the paper
signatures that now authorize our
business activities. We will have to de-
vise an electronic analog of a signed
order—and make it secure.

Finally, as we progress toward the
electronic office, we must do a con-

Our secretaries have
shown far more flexibility
and adventurousness in
using the system than our
managers have.

tinual cost/benefit analysis to make
sure the system is economical.

Today, we're in the R&D phase of the
electronic office, trying to find ways of
making the Mws handle more func-
tions simultaneously, while still making
it easier to operate. Over the next year
or two, we’ll probably experiment with
a number of different hardware and
software packages. (In addition to
what we’re doing with DEc, for exam-
ple, we have contracted with Lexar
Corp. to design and implement 15
Management Work Stations by year-
end. See Table 1.) But by developing

the system in the demanding environ-
ment of a dozen senior line managers’
offices—rather than in the less risky
environment of a laboratory—we are
acquiring a wealth of knowledge about
what it will take to make the electronic
office a reality.

People factors

The most important lesson we've
learned so far is to make Mws func-
tions as analogous as possible to the
paper-based routines that people are
accustomed to. We can’t expect them
to accept a system that changes their
responsibilities or complicates their
lives. If we make it more difficult for a
manager to look at and modify his
calendar electronically than manually,
he just won’t use the system.

Interestingly, our secretaries have so
far shown more flexibility and adven-
turousness in using the system than
managers have. The fact that we
trained the secretaries (whereas we
only “oriented” the managers) has

" something to do with it, but this also

suggests how ready the secretaries may

‘be to dispose of the paperwork and

repetitive tasks that comprise the bulk
of their work today. People who com-
plain about low secretarial productivity
would do well to consider the benefits
that will accrue from the job enrich-

MANAGEMENT WORK STATION CONFIGURATIONS

- WS102 (DEC Software)

. Ws102 (Citibank Software)

- LEXAR

Main processor
ey ~words)

- PDP-8A processor (32K 12 blt

~_words)

. PDP 8A processor (32K 12 blt g

f'Multl -micropri ces
& RAM)

Mass storage

4 dlskette drlves (1. OMB total)

-4 diskette drlves (1 .OMB total)

2 hard dlSCS (4 9MB total)

Hardcopy output

~-printer

. Modified Dlablo Ietter quahty

prlnter

f Modified Dlablo Ietter quallty o

Modified QUME Ietter-quallty
_ printer or modified Selectric -

Manager and secretary;:,

2 VT52W keyboard/dlsplay umts

‘2 VT52W keyboard/dlsplay umts

ﬁ 2 proprletary crt. dlsplay units W|th
. separate executlve keyboards

dlsplays

: ‘Smgle commumcatlon line control
Specral recelve mode

Background recelve
Manual dtalmg to se

~added in. mid- 1977

Slngle commumcatuon ||ne control

Background auto dial to be

2 to 4 communication lines
Totally transparent send and

~_each display

2 dlskette drwes avarlable to i

Interdisplay communlcatlon by
specific transfer
Documents stored by creatlon r

~ receipt order and by name .

. displays
.- Common |ndexmg 3

category

4 diskettes fully shared b

- Documents: stored by name and

‘Standard DEC text edltor and
L ||st processmg

Cmbank text edltor and associ--
: ated word processmg softwar

f;10 user defmed macro keys

,‘ﬁ;Extended macro key capability

::Extended macro key capablllty

Manual set~up of link to remot
computer systems - o

Simultaneous use of edltor pro

hlblted for' he off-llne dlsplay

computer. systems

_puters due mid-1977

~ Manual set-up of link t remot“

No interruption of normal dua|, :
_ display, independent: operatlon
;Automatlc link to remote. com-

Automatic link to remote comput-f
. ers by either or both displays

Disc utllmes

"_fEIementary electromc mail
- Elementary message function -
"~ Elementary follow\up functlon ;

,Enhanced electronic mall

i ﬁ','CaIendar function
- Disc utilities

Enhanced message functlon :
- Enhanced follow-up functron -

: Performanc accountlng

. Electronic mall message functlon .
- Follow-up function
~Calendar function:
-+ Forms development functio
. Calculator function:
.. BASIC programmmg
- Disc utilites
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ment and improved use of time that
the Management Work Station makes
possible.

As more and more clerical functions
are automated, secretaries will be free
to assume additional, more administra-
tive tasks—indeed, a whole new breed
of secretary will evolve. I think it’s
quite possible that the position we refer
to as “secretary” today will become an

The position we refer to as
“secretary” may become

- an entry level management
job.

entry-level management job, similar to
the customer service representative job
created by commercial airlines.

(The keyboard part of the job will
be much smaller and shouldn’t suffer
from a clerical stigma, because in the
electronic office managers will be key-
boarding too. Of course, the whole
keyboard question will probably b