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Ampex makes
computer tape

n

come clean
and comiortable.

Ever since we started making magnetic tape, we have worked hard to
make it as clean as possible. First we developed an inherently clean
coating for it. Then we began giving it a super cleaning before and after
certification. Now two packaging innovations will make certain you get
it clean and comfortable and keep it that way.

1) A new canister:

Our exclusive new design eliminates all the problems you may have had «
with canisters before. It has an all-plastic positive locklng mechanism

that cannot introduce contamination.

2) A new shipper:
Probably the best idea the industry saw last year, we modestly admit, ’
was our new TAPE-SAFE Environmental Shipper. Made of expanded-bead
polystyrene, this shipping container individually supports and separates

up to ten tape canisters. Guards them against shock, vibration, tempera-

ture and humidity variations. Won't contaminate your computer area.

And these unique reusable boxes are standard with your minimum order

of Ampex tape for IBM and IBM-compatible computers.

What it comes down to is this: We’re not simply selling you tape. We are

providing you with unparalleled data reliability even after hundreds, of
thousands of equipment passes.

If you would like a free copy of our new _technical book-

lef, “The Care and Storage of Computer Tape,' just write l AINMPEX |

us at 401 Broadway, Redwood City, California 94063.
CIRCLE 1 ON READER CARD
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.. . make our ]I/C In eight years we've delivered hundreds of core memory

, systems — over 1,100 still operational. We've also ,
P"STORE MEemory SyStemS delivered over a hundred 1/C u-STORE core memories,

AT like the ICM-40 and ICM-47. (These sub-microsecond
a sound solution to yOUl]I' memories are the result of more than three years’

dngitaﬂ design problems research and development in 1/C technology.)

) If you've drawn a block marked *‘core memory”
recently, let us show you p-STORE speeds, capacities,
and capabilities . . . you’'ll find our eight years’

' experience has helped produce a series of standard
products designed to meet your memory needs. Write

. ' for our new brochure. It sums up all the facts.

Honeywell, Computer Control Division, Old

Connecticut Path, Framingham, Massachusetts 01701.

Honeywell

COMPUTER CONTROL

ODIVISION
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10
KEEP

PRODUCTION

ON
SCHEDULE

A major cause of production prob-
lems in expanding companies is out-
dated communications. By the time
an order is entered in the books,
retyped onto manufacturing forms,
and delivered to production, many
valuable days are lost. Too often the
order then must be squeezed into
an already overworked production
schedule.

The answer is instant communica-
tions Many companies have solved
their production problems by using
Teletype data communications
equipment to speed the flow of
data. For example, at the same time

.a Teletype Model 35 ASR (automatic

send-receive) set is preparing a sales
processing form, it is sending all
necessary information to a Model 33
KSR (keyboard send-receive) set in
the production department.

As a result, accurate data is available
immediately to enable the produc-
tion department to schedule the
order efficiently and without delay.
And, since the order information is
typed only once, there is little
chance of errors. :

Sales data typed on this Teletype Model
35 ASR (Automatic Send-Receive) Set is
simujtaneously transmitted to production,
accounting, shipping, billing, and other
departments.

In addition to improving production
scheduling, Teletype machines lo-
cated throughout a plant assure that
the right parts arrive at the proper
assembly points when needed.
There are many other applications
of Teletype data communications
equipment in various phases of pro-
duction as the following examples
point out.

DATAMATION



Provides management control The
manufacturing ‘of airplanes is pri-
marily on a job shop basis. This is
why a major aircraft company had
difficulty keeping control over raw
material needs, inventory levels, and
work schedules which  often vary
between shifts.

The company solved the problem by
using Teletype machines at various
plantlocations to instantly feed pro-
duction data to two real-time com-
puters. As a result, management has
regained control over production,
shortened lead time, and cut overall
manufacturing costs.

A leading oil refinery has a digital
data control system .in its Texas
facilities that includes Teletype
equipment. Because of this system,
the demand logging of the current
plant status is available and up-to-
date at all times.

Assures machines function properly

A unique process-control system has
been developed to assure the proper
functioning of machines used in pro-
ducing automobile parts. Within
seconds of a machine failure, the
computer system provides the cause
and location of the breakdown. It
also keeps track of the total cycle
run on every tool -in the machine
and notes hourly tool change needs.
A Teletype Model 35 ASR set is used
by the programer console to make
alterations in the operating func-
tions of the stored program in the
logic-control memory.

A midwest steel producer uses a
network of Teletype equipment to
increase the efficiency of their qual-
ity control. The data. communica-
tions network speeds information to
a quality control center from over
500 employees, keeping watch over
steel quality. at field - laboratories,
offices and testing stations through-
out the mill. With this system, test
results of production run samples
are available in minutes.

More about data communications
Teletype applications engineers can
assist companies, like yours, in plan-
ning a more efficient and economi-
cal data system. To obtain their help
on your communications problem or
a copy of our new brochure, “"HOW
TELETYPE EQUIPMENT MOVES DATA FOR
YOUR BUSINESS OR INDUSTRY,” con-
tact: Teletype Corporation, Dept.
81E, 5555 Touhy Avenue, Skokie,
Illinois 60076.

TELETYPE

May 1967

machines that make data move
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The information needed for timely pro-
duction scheduling is received on this
Teletype Model 33 KSR (Keyboard Send-
Receive) Set.



Now...save
programming
steps

_EFFECT OF PRODUCTION
DECISION ON INVENTORY

WITH FORECAST SALES

Before: 1000 program steps. Now: 700

CANAL
CROSS SECTION
AND CONTOUR

Before: 600 program steps. Now: 500 Before: 54 program steps. Now: 14

B With the new Milgo Digital Plotting System, you output only
the end points on lines to 42” long — the plotter does the rest...
with no deterioration of the plotter’s normal dynamic accuracy.
There is never a second tier subroutine to compute the length of
a line! Result: reduced computer programming, reduced com-
puter output time, reduced plotting time,

- The Milgo DPS-6 includes a choice of off-line readers, plus either
a vertical or horizontal plotter. And the system provides for all
standard digital inputs plus straight analog. It accepts magnetic
tapes recorded in either gapped or gapless format on 7 or 9
tracks at 556/800 bpi. It also accepts inputs from punched cards,
paper tape or an on-line digital computer.

Send for a brochure-full of additional features on the
Milgo DPS-6. Write Milgo Electronic Corporation
7620 N.W. 36th Avenue, Miami, Florida 33147
Phone 305 - 691-1220. TWX 810-848-6588.
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What did Wilson Jones
invent for ‘“‘tab” records
after the Nylon Post Binder?

Indlesses for wnburst sheats

And we have them for burst sheets, too.
" For EDP records housed in nylon and other plastic post
binders, and in thin ring binders.

In sizes and punchings that match marginal punched
sheets of all the sizes most widely used today Both
types: Alphabetical and Insertable.

All “Mylar”-reinforced at the binding edge to ‘prevent
. tearing and pulling out.

If you have problems housing your printouts that you
haven’t solved, you haven’t checked with your Wilson
Jones stationer or “tab” supply dealer. He has the latest

May 1967

in Wilson Jones binders and accessories to fit your
particular record-housing requirements.,

Wilson Jones is the inventor of the Nylon Post Binder —
as well as Indexes for Unburst Sheets —and still makes
the. only complete line of binders and other housing
accessories for data-processed marginal-punched
sheets

CIRCLE 7 ON READER CARD
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'MANAGEMENT INFORMATION SYSTEMS: A CRITICAL AP-

PRAISAL, ‘by Robert V. Head. A review of considerations in systems
design, trends and problems with- emphasis on the important realization and
definition of each company’s unique aspects.

WEYERHAEUSER'S MANAGEMENT INFORMATION SYSTEM,

by R. A. Kronenberg. With an additional resource—timber—to handle, and
four separate product groups, accurate and timely information is essential to
the company’s successful operation.

CALIFORNIA DMV GOES ON-LINE, by R. E. Montijo, Jr. The

California Department of Motor Vehicles is installing a large computer/com-
munications network, moving from manual operations to a full-scale automated
system in one big step. :

MANAGEMENT INFORMATION SYSTEM DESIGNED BY MAN-
AGERS, by Walter M. Carlson. The Department of Defense is using a

technical management information system that was operational 18 months after
initial studies started and has successfully eliminated standard reporting pro-
cedures.

THE RELAY COMPUTERS AT BELL LABS, by George R. Stibitz,

as told to Mrs. Evelyn Loveday. The second and concluding part de-
scribes the later models II through VI, their success, and the end of the series.

THREE VIE FOR TACFIRE JOB. Worth up to $200 million, the DOD

contract for the tactical dp system will be announced the end of this year.

U.K. BANKS BATTLE POST OFFICE. British Post Office’s national check-

clearing capability, a byproduct of its new Giro system, rankles banks, cheers
computer makers.

COMPUTERS, COPS, AND CRIMINALS. Criminologists and technol-

ogists at first symposium on Law Enforcement Science and Technology hear
that “white collar” crimes are more expensive than others, but their efforts are
aimed at the “others.”

AMERICAN MANAGEMENT ASSN.’S BRIEFING ON THE COM-
PUTER UTILITY. Problems, questions and gripes on the developing commu-
nications utility, under the shadow of possible.government regulation.

IN AND OUT, by Toni Schuman. Subsets of the dp community struggle
to integrate themselves with the fluctuating mores of the central family.

datamation departments

9 Calendar 101 New Products

11  Letters to the Editor 113 New Literature

17 Look Ahead 135 Books ‘

21 The Editor’s Readout : 139. People

77 News Briefs 141 Datamart

91 Woashington Report 144 Index to Advertisers
97 ‘World Report 147 The Forum.



Our optical
reader can do

anything your
keypunch
operators do,

(Well, almost.)

It can’t come back late from a noon-hour
shopping spree loaded down with goodies. Or
take time to show the girls its bargains. Or try
them on. But it can read. And gdbble data at
.the rate of 2400 typewritten characters a sec-
ond. It can read hand printing, too. And com-
pute while it reads. And reduce errors from a
keypunch operator’s one in a thousand to an
efficient one in a iundred thousand.

Our machine reads upper and lower casc
characters in intermixed, standard type fonts.
It can handle intermixed sizes and weights of
paper, including carbon-backed sheets. ’

An ordinary computer program tells our
reader what to do . . . to add, subtract, edit,
check or verify as it reads. Lets you forget for-
mat restrictions, leading and trailing zeros,

~skipped fields, and fixed record lengths. And
our reader won't obsolete any of your present
hardware because it speaks the same output
language as your computer.

Our Electronic Retina Computing Reader
can replace all—or almost all—of your key-
punch operators. At least that’s what it is doing
for American Airlines. .

If you have a volume input application, it
-can do the same for you. Tell us your problem
and we’ll tell you how.

&> RECOGNITION EQUIPMENT i

U.S. Headquarters: Dallas, Texas 214-637-2210 Offices in principal U.S. cities, subsidiaries in Frankfurt, London, Milan, Paris and Stockholm

8 : CIRCLE 9 ON READER CARD : DATAMATION



&

calendar

DATE TITLE
May 18 Technical Symposium
May 19 New England Systems
Seminar
May 19 Workshop: Computer
and Today’s Manager
May 23-26 Users meeting
May 24-26 National Symposium &
Exhibit
May 24-26  Annual Northwest
Business Machine &
Equipment Show
May 24-26 Northwest DPMA
* Conference
I May 26 One-Day Technical
Symposium
May 31- Meeting: Operations
June 2 Research Society
June 1.2 Colloquium: Computers
in the Earth Sciences
June 9 Conference: Advances
in Computing
June 12-15 SIAM National Meeting
June 14-17 Meeting: Social Science
Data Bases
June 15-16 Southeastern Regional
Meeting
June 15-16 ADAPSO Conference
June 19-21 Conference: ADP in
Local Government
June 20-23

& Business Exposition

May ‘1967

LOCATION

Century Plaza Hotel

‘Los Angeles, Calif.

Statler-Hilton
Boston, Mass.

Rackham Educational
Bldg.

Univ. of Michigan

Detroit, Michigan

Americana Hotel
New York, N.Y.

Jack Tar Hotel
San Francisco, Calif.

Exhibition Hall
Seattle Center
Seattle, Wash.

Palliser Hotel
Calgary, Alberta
Canada

Community Concourse
San Diego, Calif.

New York Hilton
New York, N.Y.

Univ. of Kansas
Lawrence, Kansas

State U. of N.Y.
Stony Brook
Long Island, N.Y.

Shoreham Hotel .

Woashington, D.C.

U. of Calif.
Los Angeles, Calif.

U. of North Carolina
Chapel Hill, N.C.

Doral Hotel

Miami, Florida

Barbizon-Plaza
New York, N.Y.

International Conference War Memorial

Auditorium
Boston, Mass.

SPONSOR/
CONTACY

L.A. Chapter
ACM

Systems &
Procedures Assn.

U. of Michigan
Institute of
Science &
Technology

GUIDE Intl.
(IBM users)

Society for
Information
Display

M. Beckméyer
P.O. Box 854
Seattle, Wash.

Data Processing
Management
Assn.

Assn, for
Computing
Machinery

ORSA

Kansas Geo-
logical Survey

State U. of N.Y.
& Long lsland
ACM

Society for
Industrial &
Applied Math

Council of
Social Science
Data Archives

ACM & SICBIO

Assn. of Data
Processing
Service Orgztns.

N.Y.U. Grad
School of
Publit:)~Admin.

Data Processing
Management
Assn.

how to keep
abreast of a
changing
technology

The ADP Newsletter is a profes-
sional biweekly publication which
examines developments in the
field of information technology
and interprets them in the light of
their business and management
implications.

The ADP Newsletter is written for
the senior data processing and
corporate executive who is vitally
concerned with the business sig-
nificance of development in com-
puter and information technology.
The Newsletter draws on the ex-
perience of The Diebold Group,
Inc., the international firm which
specializes in the applications of
advanced technology to business.

Send coupon below or telephone
(212) PLaza 5-0400 for complete information.

ADP Newsletter for ...... year(s) at
the following rates: one year $37.50;

. two years, $70.00; three years, $100.00.
Please send me further information
on the ADP Newsletter.

D Please enter my subscription to the

Name

Position

Firm

Address

Management Science
Publishing, Inc.
A subsidiary of The Diebold Group, Inc.
430 Park Ave., New York, N.Y. 10022

Zip Code
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I’s about time

and how C-E-I-R can help you cut it, save it,
and use it more efficiently.

When you vote in favor of computers, the single most critical task you'll face
is making every minute count. Time is money, and lost or wasted time means a
drain on profits. ‘

C-E-IR offers every service necessary to help you optimize your computer
facilities or your computer service requirements , . . consulting in the purchase,
sale or lease of computers, professional manpower assistance, specialized
management science seminars, economic and statistical studies, computer systems
design and programming, experienced data processing specialists, new talent
trained in one of our 45 Automation Institutes, service bureau assistance.

No matter the size of your organization, if you are charged with the
responsibility for optimum operations, save yourself time. Investigate the full
services of C-E-I'R, the world’s most experienced applied research and computer

services organization. @ ,:,E o E = mmc,

2

5272 River Road, Washington, .C. 20016 ¢ (301) 652-2268
New York e Boston e Los Angeles ¢ San Francisco ® Mexico City  London ¢ The Hague
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computer selection

Sir:

Your February lead article and edito-
rial on computer selection recall the
Literary Digest, a national news mag-
azine of a few decades back. For
readers too young to remember, 'in
1936 that magazine used its sub-
scription list for sample polling, pro-
ducing a straw vote on the presiden-
tial election of that year. Literary
Digest confidently predicted a Lan-
don landslide, but the electorate did
otherwise. Shortly thereafter the mag-
azine was defunct.

When Dr. Schneidewind (“The
Practice of Computer. Selection,” Feb.,
p. 22) analyzed 69 responses re-
ceived from questionnaires directed
to “a random sample of DATAMATION
readership,” one wonders if this rep-
resents the same sort of bias encoun-
tered in the Literary Digest. For
example, simple interpolation of fig-
ures quoted yields the result that the
average monthly rental of installa-
tions surveyed was about $52,000!

Hardly a random sample of today’s

computer population.

Perhaps the most misleading re-
sults are shown in reporting on the
use of consultants: apparently two
of the 69 respondents reported that
accounting firm consultants were
used, and this is duly tabulated as
2.9%. The figure is probably low by
an order of magnitude, or so. Articles
appearing in Forbes, Business Week
and elsewhere within the past year
paint quite a different picture. May
I suggest that DaTamAaTION remedy
this disservice to its readers with a
more accurate, in- depth study in an
early issue?

OweN M. RyE
Waban, Massachusetts

Dr. Schneidewind replies: | don‘t think DATA-
MATION is in danger of going out of business
as the result of my article. The Literary Digest's
mailing list was heavily weighted with high-
income subscribers. | don’t think there are
biases of this type in the DATAMATION mail-
ing list, i.e., there should not be a correlation
between computer selection practices and pres-
ence on DATAMATION's mailing list. Computer
rentals were reported by organization. Many
organizations in the survey have several com-
puters. We wanted to know the behavior of
organizations in selecting computers, not in-
dividual installations. An average rental of
$55,000 per organization does not seem un.
usual.

May 1967

The data presented in the article are sam-
ple results. Inferences are made about the
characteristics of the population of computer
users from sample results, at a pre-determined
confidence level. Nowhere was it stated that
the sample results are the actual population
values. Although 2.9% of the users in the
sample employ accountant firms as consultants,
the ‘actual population value is estimated not to
exceed 9%, at a confidence level of 99.73%.
Secondly, it is the relative magnitudes  of the

sample results which are important in the

analysis, not absolute magnitudes, since almost
all hypothesis tests were made with respect to
differences among selection practices.

The difference between the use of manage-
ment consultants and accountants, based on
the sample results, is not statistically signifi-
cant. However, the différence between the use
of independent consultants and management
consultants, considered as another group, is
statistically significant (hypothesis accepted at
95% confidence level).

Sir: :

Re: Editor’s Readout (Feb., p. 21):
it is only too true that many com-
panies are falling prey to the “snow
job” of computer salesmen; and in
this, IBM has an unquestionable lead.

I speak from experience, as I was
instrumental in our company’s selec-
tion of a Burroughs B300 system.
Being present at the “last ditch
stand” sales meeting with IBM, I
can testify to the fact that they tr1ed
desperately to snow us into accept-
ing their 1400 Series computer with
a seven-pocket MICR sorter, knowing
full well it would not satisfy our
needs. This was done after unsuc-
cessfully running through a sales
pitch on the 360/30, 1460, 1440, etc.

Our Burroughs system: was ordered
in mid-March 1966, was installed and
operational by July 1, well ahead of
promised delivery dates. We have had
100% support from Burroughs Corp.,
both in software and maintenance,
leaving nothing to be desired.

Yes sir! I am glad to say there are
companies that can outperform IBM.
SYpNEY J. RANGER
San Francisco, California

Sir:
The Editor’s Readout (Feb., p. 21)
reports that one of the respondents
to your computer selection survey
stated he would be interested to know
if Honeywell plans to compete with
any of IBM’s applications packages.
Honeywell has designed several
packages specifically for the insur-
ance company market. FaciLe (Fire
and Casualty Insurance Library Edi-
tions) is an integrated management
and control system now being de-
livered as each area’is completed and,
by utilizing Honeywell's “building-

block” concept, may be phased into
a user’s operation as needed.,

In addition to raciLe, Honeywell
has also made Tip (Total Insurance
Processing) and rmvis (Life Insur-
ance Management Information Sys-
tem) available for general life in-
surance companies. '
JaMEs L. DONNELLAN
St. James, L.1., New York

the mapmakers
Sir:

Steve Cordell’'s article, “Digitizing
Contour Maps,” (Feb., p. 41) failed
to cover a common problem: how do
you obtain a digitized map when no
map exists at all® A method was sug-
gested by Gordon J. F. MacDonald
(ucra), which—when programmed—
proved quite useful when applied on
a global scale.

Basically, the method involves start-
ing with data given with geographical
(spherical) coordinates (4,r). Using
independent harmonic functions, a
polynomial P (§,A) can be derived
which fits the data in the least-squares
sense. (Generally, such computa-
tions are done with Legendre poly-
nomials, but that method is imprac-
tical when data is measured at ar-
bitrary points rather than on a regular
grid.) If care is taken to avoid “over-
fitting” by having an insufficient num-
ber of data points for the number of
terms in P (f,\), and if the points
are well distributed, (4,n) will rep-
resent a smoothed value of the data
at any point (6; A;). This is true even
at points distinct from the -original
data points, because the sphere is
closed, and there are no boundary ef-
fects. With due regard for round-off,
detail can be increased by increasing
the number of data points and poly- .
nomial terms.

This technique has been used to
map climatological means (e.g., rain-
fall, pressure), heat-flow through the
earth’s crust, gravity anomalies, and
geomagnetic variations. The techmque
is applicable to any closed surface
which can be projected onto a sphere.

Davip Ross

Glendale, California

orchids
Sir:
Louis Fein’s article on the 1EEE Pat-
tern Recogmtlon Workshop (Feb., p.
84) is an excellent review of a tech-
nical meeting, combining - concise
statements of topics covered with an
evalpation of its accomplishments and
direction.

At a time when our computing.

11



~ COMPARE
CHESHIRE ADDRESSING

Cheshire: list automatically maintained by EDP.

Plates or stencils: costly- manual maintenance.

5 Ao

Cheshire: low-speed models or up to 30,000 /hr,
Plates or stencils: top speeds of 6000-7200 /hr.

Cheshire: heat-transfer addressing and labgling.
Plates or. stencils: address-imprintin nrr]yly.

Cheshire: automatic separation by ZIP, town, zone.

Plates or stencils: costly manual separation. .

With Cheshire, your data processing system
maintains lists, adds EDP-selectivity, and

prints-out addresses on forms. A Cheshire:

transfers addresses as clear black imprints
or applies form as labels. At high speeds.
Result: more mailings, faster, lower cost!

Write for brochure Bonus of Data Processing.

Chevshire

Incorporated
N
A XEROX COMPANY

408 Washington Blvd. + Mundelein, Ill., 60060
CIRCLE 12 ON READER CARD
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letters

field is flooded with press releases,
product announcements, and official
pronouncements, and when the pro-
fessional societies have not seemed to
find a way to be evaluative of tech-
nical progress, social implications, or
even subjective leadership in this
field, it is noticeable when a col-
league applies sound judgment with
lucid reporting.

WinstoN RiLey II1

Bethesda, Maryland.

time-sharing systems

Sir:

In the Look Ahead section (Feb., p.
19) is presented an interesting cap-
suled comparison of several commer-
cially available time-sharing systems.
I would like to add several comments
pertaining to the BBN system.

Bolt Beranek & Newman is cur-
rently running its TELCOMP service
on PDP-7, PDP-8 hardware, allows
the user either full or half-duplex
lines, charges only for terminal hook-
up time, and provides the most rapid
and equitable I/O execution time of
any time-shared system, commercial
or otherwise. Mr. O’Sullivan’s refer-
ence to “slow I/0” should be clari-
fied since it refers to the admittedly
relative slowness of loading and
dumping one’s program via paper
tape (a situation currently being rec-
tified by the addition of bulk central
storage).

PauL V. MclIsaac
Cambridge, Massachusetts

out of the woods

Sir:

The second paragraph of the News
Brief on UC Berkeley’s CDC 6400
system (Feb., p. 70) implies that
the new system will provide a greatly
decreased turnaround time when
compared to the present IBM 7094/
7040 direct coupled system. Appar-
ently this implication is based on com-
paring the proposed terminal to be
linked to the CDC 6400 with the
present batch- processing system in
operation on the DCS.

We happen to be the “forestry
station” mentioned in the story. We
are operating as a terminal to the
DCS through an IBM 7740 com-
munications control system. Our “high
speed” terminal is an IBM 1974-2
data transmission processor and we
are experiencing a turnaround time
varying from 1-30 minutes. Although
the present system is not ideal, it is

a great deal better than that implied
in your News Brief.

RoBERT M. MILLER

U.S. Dept. of Agriculture
Forest Service

Berkeley, California

vultures indeed

Sir:

Re Frank Daniele’s letter in the
March issue (p. 13), and your com-
ments, I believe that the term “body
snatchers and other recruiting vul-
tures” is a valid description of the
activities of a majority of the “man-
agement consultants,” “career con-
sultants,” and “executive search”
firms active in the computer person-
nel field today. The unfortunate thing
about it all is that we, the computer
professionals, are partly responsible.
Vultures and body snatchers won't
stay in business for long without
firms paying their fees and computer
people allowing their names to be
listed.

Incidentally, please don’t quit be-
ing “impudent, indiscreet and sarcas-
tic” when you feel the situation war-
rants such an approach. I, for one,
would be glad to pay for a subscrip-
tion to take up the slack in your bud-
get if candor drives away some of
the “people and organizations that
support your printing of DATAMA-

»

TION . ..

"Jouw~ L. Fike

Richardson, Texas

fortran to . ..
Sir:

. Re M. G. Singleton’s review of my

book, “The Programmer’s FORTRAN II
and 1v,” (Mar., p. 131): neither he
nor I—struggling to understand a field
in which there is so wide an abyss
between theory and practice—can
have as much certainty about the ac-

-curacy or inaccuracy of our observa-

tions as we would like. For example,
it is an illusion that there is, except
on paper, a standard computer-indus-
try FORTRAN 1. Thus, Mr. Singleton’s
observation “In FORTRAN 11, the omis-
sion of information on the restriction
of magnitude of integer data (i.e.,
I-type) is an unfortunate oversight,”
is an unfortunate undersight. It was
purposely omitted. Presenting this
item as though it  were similarly re-
stricted for all existing compilers
would be fallacious.

To write a book on FORTRAN to
cover all implementation contingen-
cies would be a silly exercise in orga-
nizational stamina, because its con-
ditional complexity would defeat its

DATAMATION



“meaningful usage at the program-
mer’s desk (e.g., integer data is re-
stricted to two decimal digits for core
size A, machine B, etc.) To write a
book on one specific ForTrRaAN and
pretend others don’t exist is scurrilous.
Then, one might write a book which
has meat common to most working
compilers and which leaves blank
space so that the experiences of each
person using it within his own work-
ing environment may be recorded.

As a reference source, my book is
intended to avoid presenting indus-
try-wide answers where there are
none, and at the same time provide
space so that the experience peculiar
to a particular programmer within a
particular computer facility using a
particular version of FORTRAN can
be recorded.

CHARLES P. LECcHT
New York, New York

Mr. Singleton replies: The review is based in
part on experience gained from use of the
reference by programmers who are knowledge-
able ‘in several higher level programming lan-

guages. For the potential user, the review pro-

vides a practical evaluation for comparison;
for the “buying public,” (it serves as a
realistic guide for selecting a programming
reference book from among the many which
are currently available. Mr. Lecht's additional
comments do indeed supplement the admonish-
ment to the eager shopper looking for 'a com-
plete FORTRAN reference. '

. . . and fore

Sir:

The review demonstrates implicitly
(and unwittingly) the purpose and
usefulness of that work, despite Mr.

Singleton’s explicit profession of un--

awareness in this regard.
R. W. BEMER
Phoenix, Arizona

cobol inclusions

Sir:

Howard Bromberg’s recounting (“The
cosoL Conclusion,” March, p. 45) of
the committee-assisted birth and nur-
turing of coBoL is an excellent his-
torical summary.

Unfortunately, the article faithfully
repeats two bits of dogma that are
poorly justified. One is that the hal-
lowed table handling facility is “a nec-
essary part of almost any COBOL ap-
plication and, as a result, is a require-
ment for any asa standard compiler.”
The other is an obsolescent artifice
called segmentation, which ignores
conventional operating system capa-
bility by imposing overlay design on
both the coBoL user and the compiler.

System/360 coBoL seems to have
found a simple, satisfactory solution
to the overlay requirement, facilitated
by its linkage section and cAaLL ENTRY,
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and RETURN procedural statements.

The redundancy, awkwardness, and
futility of the table handling facility
should be cause for a re-examination.
Subscripting is more natural, particu-
larly with regard to cleanness of nota-
tion; related object code can be gen-
erated in just as efficient a manner
as for table handling statements. If
a table is small, any special “search-
ing” feature is superfluous; if a table
is large (and cpu time is a critical
factor), then probably a type of bi-
nary search is the better program:
ming approach.

It behooves the cosoL community
to re-evaluate the inclusion of these
two features in a standard, when
that standard is likely to be wielded
in a coercive fashion against both
large and small computer manufac-
turers.

KeNNETH P. SEIDEL
Northridge, California

The author replies: 1 feel that | am the wrong
addressee. The justification for and creation
of the ""dogma’’ are really in the province of
the CODASYL COBOL Committee, not USASI.
Nevertheless, | offer the following:

The OCCURS clause and, hence, subscrip-
ting are both part of the table handling module
in addition to indexing and the SET and
SEARCH verbs. Because the majority of com-
mercial programs seem to use subscripting, it
seems reasonable for the pUSASI Standard
to require at least one level of subscripting.

By “conventional operating system,” Mr.
Seidel evidently means OS/360. The COBOL
Committee is not in a position to dictate how
control systems are to be designed. The specifi-
cations for segmentation are far less restrictive
in this area than are those of a linkage method
such as CALL. Furthermore, the use of $/360's
linkage feature requires a good deal of knowl-
edge on the part of the programmer concern-
ing how OS and linkage editor work. COBOL
tries to avoid this level of detail.

Direct indexing (without = integer) uses
exactly the same notation as subscripting.

The COBOL table handling subcommittee felt
that the explicit association of an index-name
with a table element would enable compiler
designers to develop better object code. The
chairman (who was also the designer of the
specification) represented a large COBOL im-
plementor, as did other members of the com-
mittee, and they agreed with this premise. As
to the actual object code that is generated
when indexing is implemented—that is strictly
up to the implementor.

The SEARCH verb is independent of table
size. If it enables the compiler to access a
hardware table hook-up, then it may be su-
perior to a hand-coded COBOL search. If it
doesn’t (or isn’t), the programmer is free to
ignore it. )

The purpose of the ALL option of SEARCH
allows the implementor to ‘generate a binary
search. :

communications & cable cars

Sir: ) :

Several references in the March issue
to the dialogue between the informa-

dare
your
carbon
copies
hard 1o
read?

Put some sparkle into your copies.
Tell your forms printer you want
Port Huron Carbon Paper in all
your carbon interieaved forms.

Port Huron One-Time Carbon—
designed particularly for snap-outs
—continuous forms—machine or
hand written.

Port Huron Car/Bond Paper—

ideal for up to fifteen clear copies
from one EDP print out. '

PortHuronOpti/ScanCarbon—
formulated for optical scanning
systems programmed to read the
document carbon copy.

Ask your supplier for information
or write direct for samples to run on
your equipment.

Makers of World-Famous
Huron Copysette

PORT HURON PAPER GOMPANY

Port Huron, Michigan 48060
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for AUTOMATIC DIALER
card needs |

tic dialer cards directly from tabulating
cards, in one operation.

No matter whether your requirements are
for punched, punched and embossed, or

hed and st d cards, Dashew can
handle them. And Dashew can also pro-
vide fixed data input for your EDP system,
whether it be an NCR Class 53, Ultronic,
or any other system that utilizes punched
plastic cards for input.

Dashew’s total automatic dialer card pro-
duction capability allows you to go to one
source for the design, manufacture,
punching, embossing and/or stamping of
your cards. Single-source responsibility
means reduced ‘handiing, maximum
security of records, greater speed and ef-
ficiency. This means a lower cost for you.

Low cost, letely d dialer
cards make practical - for the first time

— large scale data collection and trans-
mission systems employing automatic
didler cards.

No matter where you are, Dashew is only
a 'phone call away. Service centers are
conveniently located in Los Angeles, Chi-
cago, New York, and Toronto.

Remember — Dashew, ahd only Dashew, is
your one complete source for plastic
automatic dialer card service!

DY

MACHINES

Santa Monica — 2219 Main Street 213-392-3984

Chicago — 319 North Albariy Street 312-533-1400

I New York City—22 East 40th St. 212-689-9080

l Toronto — 90 Thorncliff Park Drive 416-421.9585

CIRCLE 14 ON READER CARD
14 :

letters

tion processing industry and the com-
munications industry bring a possible
future problem to light. With multi-
processing and time-sharing, it is very
possible that the dp industry is ask-
ing commumcatlons to lay the rails
for a “street car” or electric tiolley
system. It seems highly likely that the
small computer, like the car, will
make that business rapidly uneconom-
ic. We in the information processing
community should take great care
not to push the communications peo-
ple into an uneconomic area—for we
will all have to pay the costs of the
deficits.

Joun A. KEENAN

Madison, Wisconsin

data reduction software

Sir:

We would like to clarlfy the descrip-
tion of the MAC/RAN software sys-
tem for random time series data anal-
ysis (March, p. 101).

Besides the data preparation oper-
ations of detrending, filtering and cali-
bratlon the system has several addi-
tional subprocessors The computation
of spectral density and correlation
functions via either standard methods
or a fast Fourier transform algorithm
is provided. Probability density func-
tions can be computed along with a
chi square goodness-of-fit test for nor-
mality. A processor for the analysis of
multi-input, single-output linear sys-
tems is included to allow the estima-
tion of frequency response and coher-
ence functions from measured data.
Plotting capability is provided in the
system via an Executive Processor. A
Print and Plot Processor is supplied
so that previously computed results
can be reprinted or replotted in the
same or different manner.

Loren D. EnocHsON
Measurement Analysis Corp.
Los Angeles, California

h2os

Sir:

Inspired by Maj. Humphries’ (“Fluidic
Computers,” March, p. 39) implica-
tion of the takeover by fluidic com-
puters, we have taken swift action:
Our MIS predicts a smoother-lowing
operation with the replacement of our
Klackety-Klack Corp. Mod 2 System
(Electron-flow” main-frame with 64K
“moving-magnetism” memory and
“pulsating” peripherals) with a new

third-generation Flood Corp. Mod 4/5
Fluidic System (“no moving parts”
main-spring with 64L “no-flow” reser-
voir and three input tanks and four
output “troughs”). Also, by eliminat-
ing the time now spent oiling our flip-
flops, we should effect an enormous -
cost reduction.

Our first action to prepare for this
event is the procurement of appro-
priate maintenance kits. Perhaps
others can profit from the tre-
mendous systems study behind this
selection:

QuantityUnit  ltem
1 each Mop, large
1 ” Binary Hydrometer (cali-
brated in ONES ard ZEROS)
1100 pieces Hose, assortzd sizes
11000 each Hose clamps
11”7  Plumber's-snake

1 7  Plumber’s-snake-extractor
101. " Corks

1 7  Module-extender, 43-pipe
111 7  Sponges

10 " Modules, spare,
FLOCD-Gate type
101 liters Bit-Juice

1 each Bit-Bucket

1 ”  Adapter, Overflow-

nozzle type .

"Larry Hupson

Pasadena, California

Reminds us of the day the floating decimal
point sank.

tape trouble?

Sir: ,

We have been experiencing more than
a reasonable amount of difficulty
utilizing IBM Dynacel tape on 7330
tape drives. Not having similar dif-

ficulty with competitive tape brands,

we are inclined to fault the Dynacel
tape. We would like to hear from
others’ experiences with this tape on
the 7330.

GEoRGE E. SuLLivan

Director

Administrative Data Systems

Univ. of Rhode Island

Kingston, Rhode Island

IN MAIL
ADDRESSES/

YOUR POSTMASTER

DATAMATION



WEW TOTAL GAPAGITY
GONGEPT

ngh Density Reel Seal Storage
w1th Excluswe Touch-Reel Retrieval

COMPARE... | COMPARE...

H STORAGE FACILITY FOR OVER 1000 REELS B TOUCH-REEL RETRIEVAL FOR EASE IN
IN A 1" x 12' AREA! HANDLING.

B FINGERTIP ACCESS AT EVERY 'LEVEL.
N SAFE, CRADLED, STORAGE.
H FULL, VISIBLE LABELING.

COMPARE...
93% GREATER STORAGE THAN CANISTERS!
N 40% GREATER STORAGE THAN HANGING SEAL TYPE STORAGE!

WHAT’'S MORE...we'd like the opportunity to prove to you that

High Density Reel Seal Storage can save 45% of your storage equipment |
cost! Send today for a full descriptive brochure, and prove it to yourself. ' '
' MANUEACTURING CORPORATION
13 BROAD STREET * BINGHAMTON, N. Y.
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At Gulf, oil is where you find it-
with an EMR Computer

Among the new tools in oil exploration is the digital computer, and

a pacesetter is Gulf Qil. Gulf uses EMR-ADVANCE Series Computers to
process seismic records to get a hetter picture of subsurface structure.
Problems associated with seismic records are two-fold; first to determine
the “‘true’ signal by eliminating extraneous signals caused by false
reflections-unwanted “‘noise’’; and second, to correlate signals based

on area geology and topographical conditions. Compounding the problems
are the large number of such records which must be reviewed daily.

To solve these problems, Gulf Oil selected an EMR Computer System.
Using an ADVANCE 6050 Computer with seismic interface hardware and
a system of seismic software specially developed by the EMR Computer
Division, Gulf now processes seismic records in real-time. More accurate
information is available faster to help. Gulf make decisions which result
in more productive and profitable drilling.

Other oil companies and geophysical contractors are using EMR systems
also. We thlnk this total approach to a systems problem can help you—
even if you're not looking for oil.

Call us.
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LOSERS CLAIM

TAXPAYERS LOSE $50 MILLION

IN AF AWARD IO IBM

Outraged howls are emanating from competitors who lost
out to IBM on the big Air Force Phase II contract
awarded last month. Informed sources estimate

that IBM's bid on a purchase basis for 20 360/40's

and 115 30's came in around $115 million, some $50
million over losers Burroughs, Honeywell and RCA.

And that figure doesn't include maintenance and other
costs. Calling the AF's evaluation as "nitpicking,"
one shocked loser feels that a lot of adjustments
could be made for 50 megabucks. All three losers are
believed to be giving careful study to the possibility
of taking their cause to a higher court—Congress or
the Justice Dept.

GE FUMBLES WITH
SUCCESSFUL T-S SERVICE

GE's commercial time-~sharing operation under the
Missiles and Space Div. at Valley Forge, Pa., is said
to have been the most profitable in the business

($2 million, 400 customers in 18 months). But after
one of its well known charter battles, GE has wiped out
that unique organization in favor of putting the whole
shebang under Information Systems Div., led by non-
computerite Paul Ludley. Most of the 25 MSD employees
running commercial t-s, including boss Lou Cimino,

are moving on to greener pastures, and the seven

265 systems at Valley Forge, we hear, will be shipped
to other locations. "GE has killed the golden goose
in favor of chicken soup because charters carry more
weight than success," one employee said.

COLLINS ALUMNI PREPARING
COMMUNICATIONS PROCESSOR

A communications system with its own stored-program
computer, capable of handling a number of dissimilar
terminal devices and transmitting at up to 9600 bps,
is being developed by Marshall Communications, Santa
Ana, Calif. The M1000, as it's called, provides full
duplex service over voice~-grade lines. Transmission
speeds run from 1200 to 9600 bauds, automatically
varied according to line conditions. Message
switching capacity is 1-4,000 (200-character) messages/
hour. The computer is an IC, parallel unit with 4-64K
(24=bit) words of core. Cycle time is two usec.

The 7-month-old firm, a subsidiary of Marshall
Industries, was founded by three ex-members of
Collins Radio. The president is Melvin L. Doelz, who
was a vp and director at Collins, where he developed
the Kineplex data transmission method.

A fully-implemented M1000 system with software,
able to handle 16-32 lines, will sell for $125-150K.

CHEAPIE ON-LINE
SYSTEM FOR HOSPITALS

While other hospitals have on-line clinical lab testing
in the planning or experimental stages, Yale-New Haven
Hospital is on the air — using the $1K/month IBM 1130
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What’s so remarkable about
“In-contact” disc memories?

‘“In-contact” mem-
ories use heads
that actually
touch the disc—
gently and contin-
uously. That leads to
several unique advantages:

Records at twice the density
We have recorded 6600 bpi with
“in-contact” heads. Our standard
memories operate at a conservative
3300 bpi —more than twice the stor-
age density of the best ‘“‘floating
head” memories.

Stores 50% more per dollar
A single track holds 100,000 bits—
enough to fill the core memory of
many small computers. The higher
storage density gives you 50% more
storage capacity for every dollar in-
vested in equipment.

Takes only 8% rack space
Our fixed-disc, head-per-track sys-
tem stores up to 6,400,000 bits in
834" of rack space. Our interchange-
able disc system —also rack mount-
able—stores 13,000,000 bits per disc
cartridge.

Unusual reliability
We’ve been spinning one disc be-

An F-series head-
per-track system.

neath “in-contact” heads for over
20,000 hours. The disc is not so
much worn as polished. And it still
reads out the data we recorded
nearly three years ago.
In another test,
512 tracks with
a head on each
operated continu-
ously for 2,160
hours without a
single failure of e hangeable-dise
any kind. That’s system.
1,105,920 track hours without
failure.

How do we keep the disc and heads
from wearing out?

Much of this is a trade secret, but
we can tell you this much: we plate
the disc with a thin rhodium armor
to protect the magnetic storage me-
dium, then polish the surface to a
near optical finish that deviates
from perfect smoothness less than
0.4 microinches A.A.

For more details write Data Disc,
Incorporated, 1275 California Ave.,
Palo Alto, California 94304. Phone
(415) 326-7602.

DATA DISG

An M-series inter-
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Moving?

If you're going to have a
new business address, please
fill out the form at the right
now and return it to us. We'll
make sure that DATAMA-
TION keeps up with you. To
save time, we need your old
address, just as it's printed
on the mailing label, (or the
whole label is better yet) as
well as your new address.

%Ooo=/

define
your terms,
please

Whatever your work in in-
formation processing, you'll
communicate better with the
help of this authoritative
glossary.

Name___
Title
Company

Address_
City____

NEW Al
Name__
Title
Company

Address_
City

What is ¢
Your Sigr

an intr

DA’
This 62-p
of techni
essing. It
tronics, c
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as a refe
familiarit
as a cony
responsib

Please us
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look ahead

REMOTE USERS EYE
NEW COMPUTER TERMINAL

SOFTWARE PATENTABILITY
TRIGGERS TALK,
ACTION AT SJCC

TAKING UP WHERE
IBM LEFT OFF
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and a time-sharing software system developed under a
$3K NIH research grant. The software, created by

Dr. John Donovan (now of MIT), and a Dymex multiplexer
are what permits the 1130 to handle 50 test instruments,
three inquiry terminals, and other peripherals
virtually simultaneously.

Up to 50,000 tests are now processed daily,
although twice that can be handled. Through
keyboard terminals, the doctor and technician can
obtain in real-time any test records and can readjust
the parameters on any instrument. The system also
prints out total patient and ward reports and stores
blood bank inventories.

The machine-independent exec system, written in
Fortran II, is modular, containing an interrupt and
executive routine and a common data segment. The exec
can dictate the configuration used and handle priority
interrupts. If the cpu fails, the multiplexer switches
to printing out on a keypunch unit; all cpu procedures
are also on the system's one-megacharacter disc.

A custom-made remote terminal, consisting of a PDP-8/S
with 600-1pm printer, 400-cpm card reader, and a
plotter if you want, will be tested soon by the Santa
Barbara Computer Center. Operating over a full duplex
line, the terminal in Los Angeles will be linked to a
CDC 3600 some 70 miles distant. Watching the test will
be many other L.A. users who'd like to go on-line as
the 3600 is replaced by a 6400 early next year.

The terminals, 25 on order, are being made by
Digital Logic Corp., Orange, Calif., headed by ex=-DEC
salesman Dick Musson. The 8/S, says Musson, who's
made money designing interfaces for DEC computers,
could be replaced by DMI's 620-I. SBCC, meanwhlle,
has plans for a keyboard/CRT terminal.

Representatives of seven software houses met during
the recent SJCC to discuss possibilities of forming
a software association (see April Readout), and
decided to try to get software firms to sign a
petition requesting that section 106 of the current
proposed patent legislation be deleted. The section
says "A plan of action or set of operating
instructions, in whatever form presented, to cause a
controlled data processor or computer to perform
selected operations shall not be patentable." The
group will also work toward the establishment of an
association of software firms.

Underlining the significance of section 106 is.
the fact that so far atomic weapons are the only major
exclusion in U.S. patent law. And according to
several SJCC panelists on the topic, the section's
ambiguous wording may bar not only software but
hardware doing an equivalent job. Late last month
presidential science adviser Dr. Donald Hornig advised
the House patent subcommittee to study the section
further...advice interpreted by some as an Executive
invitation to the computer industry to explain all
consequences of 106 to Congress.

A San Francisco software house is finding happiness by
doctoring 360 operating systems to fit the needs of
individual customers.

Headed by Alan Hochschlld Western Operations was
formed about a year and a half ago, and now claims to
be the largest independent software house in the Bay

(Continued on page 123)
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NOT QUITE ALL ABOUT MIS

Every once in awhile, we get tired of editing from our balsam tower and we
wander out into the real world and talk to people about what theyre doing. It
seemed an especially good idea to do so in preparation for this month’s issue,
partly because we weren’t quite sure what an MIS was, partly because the little
knowledge we did have about it made us feel the way one man described his
attitude toward a similarly amorphous topic: “It’s like trying to love a dirigible.”

So, notebook and pencil in hand, armed with a few fuzzy questions and our
most patient smile, we lurched off to talk (listen) to some peope we had heard
had Management Information Systems. We talked to a bank and a railroad, a
petroleum firm, a diversified manufacturer, an aerospace firm, a consultant who
specializes in this sort of thing, and one computer manufacturer who has—
wonder of wonders—installed its own MIS. We've omitted their names to
protect the guilty. Our informal survey hardly qualifies for rigorous analysis and
interpretation, but we did come away with some general impressions perhaps
worth sharing . . . although for real meat we suggest you turn to the articles in
this issue dealing with MIS.

The first thing we found out is that there is no general agreement on a
definition of MIS. As a matter of fact, nearly all of our interviews started with
the interviewee asking us what we meant by MIS. We turned that one around
in a hurry, and found that by and large, most of our friends do not equate MIS
with on-line, and certainly not with real-time. One company which has pioneered
in. MIS doesn’t even believe in random access; their system is tape-oriented. Just
about everybody we talked to thinks that the idea of a CRT in the president’s
office is a fad, not likely to achieve reality for another umpteen years. One man

_described his planned systems as “almost real-time.”

In most cases, indeed, the MIS is a long-range plan with most of the people
far enough along to have that gleam in their eye dimmed just a bit by a look
at the problems between here and the magic mafiana when management will
know All, and plan his company’s long range future by diddling with a com-
puterized model of the corporation, aided by data describing the external
world as well. For the two who have working systems, one claimed that it
required 40 man-years to develop, with another 20-30 going so far into ex-
tending its capabilities. The other says it took five programmers not very long
to develop his company’s MIS, but we suspect it’s limited to sales information.

The problems and hurdles mentioned as handicapping the development of
MIS won’t surprise you. Most frequently mentioned: the shortage of good,
experienced systems people. Another: lack of manufacturer-provided software.
Other obvious problems include safeguarding the security of data, controlling
accuracy of input from many remote terminals, defining management’s mfor-
mation requirements, lack of stature for the edp group.

There was general agreement on the need for the active support and involve-
ment of management in the MIS development. While everybody would like
to have the systems planning group report to a key top executive, there’s no
single title or organizational box which represents a must. One of the companies
which has a workmg MIS has seen its group report to five different titles.
Conclusion: it’s the man, not the title, that counts.

The effectiveness of this man in selling MIS is again the key factor in deter-
mining just how far and fast MIS will grow. Justification for an MIS is tough
otherwise; there seems to be no neat, quantitative measures by which to
evaluate MIS. .

Our conclusions? Yes, Virginia, there is an MIS. For large, well-organized
companies with experienced, sophisticated systems staffs and active high-level
support, MIS is a distinct short-range possibility. But as with most of other
panaceas pushed by manufacturers and other idealists—whatever happened to
Integrated Data Processing?—MIS is another of those concepts which takes prob-
ably more talent, drive and work than you are able to devote to it right now..
Still, if you aren’t working toward MIS, you may be in trouble. Good luck.
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MANAGEMENT
INFORMATION

SYSTEMS:

a problem, a challenge

A CRITICAL APPRAISAL

by ROBERT V. HEAD

The subject of “management information sys-
tems” has been much discussed, and much ma-
ligned, by both systems professionals and man-
agement people over the past few years. Both
groups agree though, that there has been a good deal
of significant progress over the last two years or so, and it
is the purpose of this paper to comment on these recent
developments.

It seems.appropriate to begin with a discussion of some
of the basic concepts and design objectives of manage-
ment information systems. This will be followed by com-
ments on the approaches being taken by large organiza-
tions that seem to best characterize contemporary infor-
mation systems development. Finally, there will be a brief
discussion of some of the current problems in this volatile
field. For although we have found solutions to many of
the technical problems in management information sys-
tems, there remain others, largely non-technical, that
threaten to inhibit the dramatic progress that might
otherwise be achieved.

the concept

Let us begin by describing what a “management in-
formation system” really is. To do so, it may be useful
to look back over the past ten years at the ways in
which companies have been utilizing their data processing
equipment. The bottom portion of Fig. 1 indicates some
of the data processing applications that the typical large
company has successfully developed. All these applica-
tion areas have been attacked, one by one, and con-
verted to automatic data processing equipment. As a class,

22

these applications have provided the capability of pro-
cessing the massive volume of accounting transactions of
an organization, and producing, as a result of this pro-
cessing, reports scheduled according to some pre-deter-
mined cycle.

This is by and large what companies have been doing
up to now. The concept that has been arousing increased
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interest in recent years has to do not only with the
processing of information by computers for accounting
purposes but with using this same information in different;’
and more imaginative, ways. This involves, for one thing,
the use of information for management control purposes.
Here the emphasis is not on historical record-keeping but
on the processing of information requests and the pro-
viding of reports “as-required” on a demand basis. The
" upward-pointing arrows in Fig. 1 are meant to suggest
that the same data obtained for routine accounting pur-
poses can be selected and transformed for such manage-
ment control purposes.

At a higher level of management usage, there is the
opportunity, and attendant design objective, in an in-
formation system to use the same data not only for middle
management control but to aid policy-level decision-
makers. The apex of the Fig. 1 diagram suggests that
special requests can be directed to the information system
by executive management, with the system providing sup-
port for decision-making at this level.! This can be de-
fined as a planning type of usage of -the information
system. ‘ .

Thus we are evolving from conventional or traditional
applications to the use of the same information at the
middle management level for control purposes and at the
general management or executive level for planning pur-
poses.? ‘ '

Many practitioners refer to the information identified at
the bottom of Fig. 1 as the organization’s data base.
Another way of looking at this data: base is to think
not in terms of separate or discrete applications but in-
stead to view the data base as consisting of elements
of information as shown in Fig. 2. The bottom of this

Fig. 1. Management. Information System
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figure can be likened to a “soup” in which numerous
data elements are floating around, not well-structured or
well-organized but all present. In a large system, there
may be hundreds or thousands of different kinds of data
elements floating around in this data base soup.

In order to accomplish anything useful with these ele-
ments, it is necessary to give the data base an organization

1Note the phrase “support for decision-making.”” This is employed de-
liberately to avoid the implication that the computer itself is a decision-
maker in any important respect. While it is true that many lower order
decisions have been programmed for the computer (e.g., inventory re-
plenishment), the’ computer’s primary role in a management. information
system is fo provide data adzquate to abet the decision-making function.
For a general discussion of programmed and nonprogrammed decision-
making, see Herbert-A. Simon’s The New Science of Management Deci-
sion, (Harper & Brothers, 1960).
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and structure. This structuring requires at least three
things to be done: one is that the information require-
ments of management have to be identified. We need to
know which of the elements potentially available are ac-
tually required. We need then to define them by pro-
viding a data description, in technical terms, of the data
elements: how large they are, what their meaning is,
where they are stored, how one can get at them. Then
finally, it is of great importance to identify data relation-
ships among the data base elements. An employee skill
number might, for example, be a data element. This
data element would be referenced in payroll compilation,
in maintaining personnel records, in industrial relations.
Thus the same ‘data element could be related to many
different files or, putting it another way, to many different
management usages of information.

Not only is the organization of information changing
significantly from what it has been in the past, but the
utilization of this information is also changing. Companies

Fig. 2 Management Information System Data Base
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engaged in developing management information systems
are going beyond the use of computers simply to maintain
records; they are exploring much more imaginative and
ambitious applications. A few of these new uses are iden-
tified in Fig. 3. They include graphics capability to display
the elements retrieved from the data base, as well as
modeling and simulation. They extend to linking the in-
formation system to other systems dedicated to on-line
process control, and involve the application of specialized

2Although the terminology differs, the usages of information discussed
in this paper generally correspond to the levels of planning and control
identified by Robert N. Anthony in his authoritative work, Planning and
Control Systems: A Framework for Analysis (Harvard, 1965). Anthony’s
three levels are defined as follows:

Strategic Planning: the process of deciding on objectives of the organi-
zation, on changes in these objectives, on the resources used to attain
these objectives, and on the policies that are to govern the acquisition,
use, and disposition of these resources.

Management Control: the process by which managers assure that re-
sources are obtained and used effectively and efficiently in the accom-
plishment of the organization’s objectives.

Operational Control:. the process of assuring that specific tasks are
carried out effectively and efficiently. ) )
From the point of view of this paper, business data processing has
heretofore ‘concentrated on accomplishing the specific day-to-day tasks
of the company, i.e., operational control.
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retrieval techniques to pull information from the data base.
Most of these innovations in information systems en-
courage, and in some instances require, a close interac-
tion between manager and machine.

considerations in systems design

A fundamental question confronting the system de-
signer when he begins to think about the data base
aspect of management information systems is: how many
levels of data base are there going to be in the organi-
zation? There exists, of course, a management hierarchy
with different information needs at its various levels, and
so the question arises, whether the information system can
serve all these levels in an organization with but a single
data base. v

The bottom section of Fig. 4 reflects the continuing
need to maintain the details of each business transaction,
facts having to do with individual customer accounts and
kindred information. All these details of transactions still
have to be maintained much as they have been in the
past, and information about them will typically constitute
a- fundamental part of the data base. Operating manage-
ment obviously does not need .all this detail, but it does

Fig. 3. Information System Utilization
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need some portion or subset of it, as indicated by the
center section of Fig. 4. And at the top, policy manage-
ment needs yet another subset of the overall data base.
So the question must be answered: can these varying
needs be served by a single data base, or will the sys-
tem designer be forced to structure three different data
bases? If he has to fragment the information system by
level, then there is necessarily going to be some redun-
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dancy in the data elements maintained. Consider a specific
example. In a commercial banking system it is necessary

“for the teller to have access to the details .pertaining to

each account—i.e., the current balance, the amounts of
the checks drawn against the account, and so on. But this
is really not of interest at the operating management
level. This level is interested in cumulative information
about groups of accounts, say all those under a branch
manager’s. supervision. And at the policy-management lev-
el, the information needs are even broader, having to do
with loan-to-deposit ratios, and deposit growth expec-
tancy. Thus the designer is confronted with the problem
of structuring the data base to accommodate these varying
levels of information seekers. ‘

A similar problem, but one having a “vertical” rather
than a “horizontal” nature, is suggested by Fig. 5. For

Fig. 5. How Many Specialized Data Bases?
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not only does the system designer have to structure hori-
zontally, but he has also to determine whether different
functional portions of the company can share a common
data base—i.e., whether he must chop the data base into
vertical as well as horizontal segments. Can the marketing
department use the same data base as the production
or accounting people, or is each intent on having one of
its own? There seems to be some tendency in the latter
direction, as there exist today systems dedicated, for exam-
ple, to marketing information and serving the marketing
part of the organization only. A major challenge to the
information system designer lies in trying to integrate the
company data base so that it can be useful to all major
organizational levels and components.3.

Another difficulty confronting the system designer con-
cerns management’s “information threshold.” This has to
do with the level to which a given executive may want
to descend into the data base for information. The top
horizontal line in Fig. 6 indicates what the system de-
signer may regard as the “appropriate” information thresh-
old for policy-level management. Executive “A”, however,
does not want to be confronted with the degree of detail

3Anthony takes a pessimistic view with respect to the satisfaction of top
management’s information needs. After asserting, rightfully, in this
auvthor’s opinion, that “the data needed for strategic planning depend
on the nature of the problem being studied” and that “not all these
problems can be foreseen,” he concludes: . .
It is because of the varied and unpredictable nature of the data re-
quired for strategic planning that an attempt to design an all-purpose,
internal information system is probably hopeless. For the same reason,
the dream of some computer specialists of a gigantic data bank, from
which planners can obtain all the information they wish by pressing
some buttons, is probably no more than a dream.

The author of this paper is more optimistic, holding the view that
contemporary data base design concepts, which facilitate the retrieval
of data elements in response to unstructured and non-predetermined
management requests, can contribute significantly to the realization of
such a dream.
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envisaged in such a system design. An example that comes
to mind is that of General Eisenhower. When he was
President, his preference was said to lie in having all
problems brought to him summarized very succinctly.
Thus, he might be representative of the kind of chief
executive who doés not want to delve very far down into
the data base, but instead desires summary presentations
of information.

But if the system-is developed to accommodate such an
executive’s information threshold, the system designer
must determine what should be done when his chief is
succeeded by another executive who has an entirely dif-
ferent information threshold. Consider executive “B” in
Fig. 6, who frequently wishes to examine information that
has to do with day-to-day control of the business—i.e.,
operating data. Secretary of Defense McNamara is re-
garded as this type of executive in that he has a very low
information threshold and demands many detailed facts
before making a decision.

Now, the systems analyst does not want to have to
restructure, and more importantly, reimplement, the sys-

Fig. 6. The Information Threshold Problem—I
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tem each time there is a transition from one chief executive
to another, He wishes instead to have, as a design objec-
tive, a system that is sufficiently adaptable to accommo-
date the information needs of different types of executives.
This is certainly another of the challenges in information
systems design.

An additional aspect of this information threshold prob-
lem, or perhaps another way of looking at it, becomes
evident when executive “A” has, let us say, a marketing
background, so that when marketing transactions are in-
volved he wants to go all the way down to the bottom
of the data base as evidenced by the shaded left hand
portion of Fig. 7. Such an executive may call for all the
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details of a particular customer order, asking “How long
was this order delayed?” “What was the amount of the

otrder?” Management experts may assert that this executive

is violating sound organizational principles by doing so,
but the systems man must recognize that in a real life
situation this is the way executives do operate dand, con-
sequently, he must design systems to accommodate these
needs. Otherwise, management simply will not make use
of the system.

And, of course, systems can be tailored in this manner.
The designer can allow hypothetical executive “A” to
satisfy his personal need to know, but it must be re-
membered that this executive is not going to be in charge
forever and may be succeeded by someone from, say, the
engineering sector. This could turn out to be executive
“B”, as represented by the shaded right hand side of
Fig. 7, who in general wishes much more detail, but will
want to go down to the very lowest level in the data
base only when engineering or R & D problems are in-
volved. It is essential to design a system that does not
have to be re-worked completely when such changes in
management information thresholds occur.

These are some of the considerations that systems people
must be concerned with, whether they work for an equip-
ment manufacturer interested in seeing his equipment
used in an information systems context, or for a user
seeking to install an up-to-date management information
system. i

trends

Now that we have established a conceptual framework,
let us examine some current industry developments. What
are companies actually doing today? Some of the con-
cepts just presented have been in the public domain for
some time, but do not necessarily or entirely reflect what
is actually happening in terms of the things companies
are spending good money on in the information systems
field.

Applications Re-working. Commercial applications pro-
grammed in the past are today being re-worked by many
companies in a very drastic and far-reaching way. Existing
applications are being redone, not so much because of a
conscious decision by management to develop an inte-
grated information system but simply because third-
generation computers are being widely installed. Most
companies that had in the past a tape-oriented, second-
generation computer aré now installing larger, third-
generation gear. This third-generation equipment offers
features not readily available to system designers in the
past, including mass direct access storage, a variety of
on-line terminal devices, and substantial remote processing
capability.

Though it is usually possible for a company to retain
existing applications by using emulation or simulation,
most companies recognize that they can best exploit the
more powerful new computers by rethinking their appli-
cations from the bottom up. And in the course of such
rethinking, there is an unprecedented opportunity to
provide more effectively for the information needs of
management. Thus, the fact that new equipment is forc-
ing applications to be redone is giving impetus to the
development of management information systems.

Formalized Systems Plannirig. Accompanying, and re-
lated to, the phenomenon of applications re-working is
the growth of a formalized approach to systems planning.
This is largely a reflection of the experience gained in the
recent past, when a computer was installed in the com-
pany initially for one purpose—to automate the major ac-
counting routines. Thus, public utilities first ‘automated
revenue accounting and insurance companies, premium
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accounting. But now that they have committed themselves
to the expensive and time-consuming task of re-working
their key applications, companies have become interested
in devising some sort of “road-map” of the future in order
to avoid yet another wave of re-work a few years hence.
A five-year planning period is typical, although some go
out longer. All seek to anticipate the systems capability
that should exist in the organization. over the planning
period. :

These plans are truly formalized, documented and pre-
sented to management for endorsement and reviewed and
updated periodically. And they have many subtle and far-
reaching implications. If, for example, a company has no
corporate planning staff, the information systems group
trying to develop a long-range systems plan lacks the
necessary guidance to establish its plan. For the systems
plan depends importantly on the firm’s overall strategy
concerning such matters as new products, mergers and
acquisitions, and geographic expansion. When manage-
ment’s own insight into these future possibilities is not
clear, the systems group can only build its long-term plan
on assumptions about company growth. And by so pro-
ceeding, the systems people tend to become, by default,
the corporate planning staff.

Management Science Emphasis. As the focus of tech-
nological interest in many companies comes to bear on
management information systems, there is heightened em-
phasis on the employment of management science tech-
niques—i.e., usage of the computer in a scientific approach
to business problem solving. Looking at this development
in historical perspective, it is evident that, with the re-
petitive accounting tasks already automated, further ex-
ploitation of the computer must draw heavily upon sta-
tistical and mathematical techniques to assist management
decision-making. It is not by accident that some of the
major computer manufacturers have moved to unify their
product line, bridging the traditional distinction between
so-called “scientific” data processing, using binary ma-
chines, and “commercial” data processing, using decimal
machines. These manufacturers are striving to supply
equipment that can be applied to whatever purposes are
appropriate for business usage at this point in time.

Regional Information Processing. The design philosophy
associated with the development of a broadly applicable
company data base would appear to provide a strong
motivation towards centralizing the company’s informa-
tion processing systems. In practice, though, there is a
tendency to regionalize data processing capability, with
a number of large companies proceeding actively along
these lines. One diversified manufacturing company pres-
ently has data processing capability located in more than
25 decentralized operating departments. These depart-
ments, each of which has profit and loss responsibility,
in the past had pretty much of a free hand to determine
their data processing equipment needs. This company now
plans to centralize its computing equipment, though not
to the extent of pooling it in one headquarters location.
There will be instead four regional centers, serving groups
of these decentralized departments.

Another example is that of a large bank that presently
-operates several centers for processing checks, handling

hundreds of thousands of items per day. They are now -

in the process of closing these centers, but will not pull
everything into the bank’s headquarters. Instead, this
bank will convert to two regional centers.

Why take a regional approach? Perhaps management
is reluctant at this time to make the ultimate commitment
of concentrating all its data processing capability in one
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place. Possibly what is now happening represents an in-
termediate step, and another generation of systems tech-
nology will see further centralization.

Information Management Systems. Concentration on
management information systems has encouraged an im-
portant collateral effort to develop “information manage-
ment systems.” Some practitioners call these “file man-
agement systems,” others call them “management inquiry
systems,” or “data base systems.” Basically, an information
management system is a software tool useful in organiz-
ing, processing, and presenting information. Companies
engaged in developing management information systems
are showing increasing interest in these programs which
help organize and manage information more effectively.
Recalling the notion of the data base as a “soup,” with
data elements floating around in it, the role of an infor-
mation management system is to coalesce these data ele-
ments into records and files suitable for processing and
inquiry purposes. The concept of an information manage-
ment system is of sufficient importance to warrant a brief
discussion of the functions performed by such systems.

system functions

«File Creation—Perhaps the most basic thing they can
do is establish files. This involves the identification of the
data elements that must appear in a given file. These
elements are described to the information management
system, which then creates files in accordance with stated
requirements for data element and file usage. Storage
allocation is controllable by the system, and a file can be
set up in whatever physical storage medium is appropriate
to the use of the information in the file.

+File Maintenance—Another of the classical tasks in data
processing now being assumed by information manage-
ment software is file maintenance. Here, transaction pro-
cessing requirements set forth by the systems analyst are
transformed by the information management system into
routines to accomplish the updating of master files.

sReport Generation—The idea of using software to assist
in generating management reports is not new. Report
generators have been around for a long time, but today’s
information management systems incorporate them as a
function within an integrated and internally consistent
software package. Thus, having set up a file and intro-
duced transactions to update that file, the analyst can
now direct the system to generate reports tailored to
management specifications. _
+On-Line Inquiry—The three information management
functions just mentioned would be adequate for conven-
tional, off-line, sequential processing. Many information
management systems go beyond this, however, to permit
operation in an on-line mode. The files established and

"maintained by the system thus are made available for

direct management inquiry. Such inquiry capability re-
quires the design of an inquiry language and the develop-
ment of interpretive programs to analyze the inquiries and
set up the file search logic required to obtain the data
elements needed to satisfy the inquiry.
«Information Retrieval-The final major function of infor-
mation management software has to do with information
retrieval. If a system is to accept real-time queries against
the data base, it is necessary to structure the files in such
a way that the system can be immediately responsive to
requests for information. Information management systems
are thus beginning to borrow from the field of information
retrieval. As a consequence, information retrieval tech-
niques have begun moving out of the field of library sci-
ence and into business organizations as an important part
of information management software.

Consider the difference between the rigidly structured
and carefully prescheduled computer reports that man-
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agement is now accustomed to receiving, and the capa-
bility of asking the system to retrieve and display, in real-
time, answers to such queries as the following: “Which
branches in our banking system have more than 2,000
loan accounts and a loan-to-deposit ratio of 1:2 or have
more than 10% of their deposit accounts with an average
balance of over $10,000?” Advanced information manage-
ment software can help the designer provide this kind of
inquiry and information retrieval capability.

problems in systems planning

Thus far we have discussed some key notions in infor-
mation systems design and looked briefly at major de-
velopments taking place in leading companies. While
these provide signs of substantial progress, many serious
problems remain. The list of problems is perhaps not
quite so long as it was before the advent of third-
generation computers, with their mass direct access storage
and inquiry devices. Similarly, the type of software tech-
nology epitomized by the new information management
systems has helped markedly. The problems remaining
are less technical in nature than before. They have to do
with introducing the technology that has become available
into the company environment.

The most immediate problem of this kind centers around
the fact that management information systems cost more
than predecessor systems. If a company president studies
his system costs, he will soon discover that the equipmertt
and software necessary to support a management informa-
tion system cost a lot more than the company had to
invest in the past in more conventional applications. It is
undeniable that there is a higher price tag associated
with management information systems than the already
considerable cost burden that companies have been carry-
ing for data processing technology. Despite the fact that
unit costs have been declining, e.g., cost per bit stored,
cost per item processed, hardware and software costs are
both rising in an absolute sense, reflecting the more am-
bitious objectives of today’s information systems design.
As a result, management is taking a closer look at new
equipment proposals and challenging each new systems
project more vigorously.

Associated with the problem of rising developmental
and operating costs is that of system justification. Even
though a proposed system may be very costly, an en-
lightened company management may be willing to sup-
port it if the proponents of the system can demonstrate
what the benefits are going to be. In the past, when a
computer was installed for repetitive accounting tasks,
there were almost invariably demonstrable savings resulting
from clerical worker displacement. This was usually a
very tangible cost-justification, and most companies are
proud of the fact that they have been very objective and
have never installed a computer without the off-setting
cost benefits. But this approach is no longer appropriate
for companies that have already obtained these tangible
cost benefits by means of systems presently installed. To-
day, the question is not what it may be worth, for instance,
to an investment company to update its portfolios and
otherwise process the paperwork, but rather what it is
worth to provide an investment manager with a cathode-
ray tube display device and the underlying mathematical
techniques to aid in security analysis and portfolio selec-
tion. These are benefits that in the past were referred
to, a trifle cavalierly, as “intangible.” But most of the
benefits of a management information system are of this
intangible nature. Clearly, what is needed are new meth-
ods of justifying information system costs by quantifying
somehow these heretofore “intangible” benefits. Until this
can be done, it is difficult to see how management can
be persuaded to commit substantial company resources to
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truly effective information systems development.

In seeking to chart a course of action, management
men sometimes become understandably confused about
just what their systems people are trying to do in the
field of information technology. All too frequently man-
agement is caught in the crosstalk between two schools
of thought: on the one extreme there are the enthusiasts,
who point to the very powerful and sophisticated results
that can be obtained with computers. It is easy, they
assert, to develop a management information system. If
only a particular piece of hardware is purchased or soft-
ware applied, you are well on the way to achieving
tremendous progress. There has unquestionably been a
great deal of overzealousness and overselling, but at the
other extreme lies undue disillusion. There are people who
say: “This is all baloney. There really is no such thing as
a management information system, it is a sort of chimera.
We must be more practical and abandon these grandiose
concepts.” And management has been caught in the
middle.

Also contributing to management’s difficulty in trying
to understand information systems technology is the com-
munications gap - that frequently exists between the sys-
tems professionals in the company and the management
people responsible for determining where the company
is going in information systems. This communications gap
has always existed, but has become more evident now
that it concerns systems that have an immediate impact
on management decision-making. -

These are foremost among the problems associated
with the introduction of management information systems.
While much has been accomplished in the technological’
sphere and in the refinement of important concepts, much
remains to be done before these systems become opera-
tional on a broad scale. The challenges to be faced are
many, and the exploitation of the technical tools now
available will require the best efforts of systems profes-
sionals, coupled with an unprecedented level of manage-
ment support. [ 1
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WEYERHAEUSER’S

MANAGEMENT

INFORMATION SYSTEM

by R. A. KRONENBERG

—-—— Decision-making requires information. To make
the best decision, accurate information is re-
quired. It is no longer a question of quantity

e of information, it is quality and timeliness of
information.

In a one-plant, one-product setup the decision maker
and the information source is usually the same person.
As manufacturing facilities expand, product lines increase,
and marketing staffs multiply, the information problems
increase. It then becomes an impossibility for one person
to be the sole source of information and decision-making.
At the same time, the information upon which any de-
cision is based is altered unconsciously by every hand it
passes through' and thus any decision based on that
information is probably not the best possible decision.

- Weyerhaeuser Company, a completely integrated for-
est products company “from trees to customer”, today
faces the information decision-making problem. With
products made and sold in every state and every con-
tinent, our information problems and decision-making
problems have become almost overpowering. And Weyer-
haeuser is not alone, for every company with many prod-
ucts, many manufacturing facilities, and many marketing
groups faces the same problems.

objectives

How Weyerhaeuser planned to solve these problems,
what the company has started to do and is now doing
partially, and what we plan to do in the future is the
subject of this article. Weyerhaeuser has many problems
singular to its operation, as do all companies. Because
of this, our solutions will not fit everyone but we figure
they are the best solutions for us.

Before describing our management information system,

it is probably well to define what we mean by these
terms. We define a management info'rmation system as
one in which the requirements at each level of manage-
ment are carefully determined in advance of need and
are then produced from an integrated system at prede-
termined times and in a form suitable for the following
purposes:

1. For setting objectives

2. For shaping and evaluating alternative strategies

3. For making decisions

4. For measuring results

Such a system should provide the information that

management needs to understand, plan, operate, and
control the business. In other words, we are organizing
management information systems primarily to help us to
manage better, not just to save clerical costs. This is an
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important point in our philosophy. Our main emphasis is
on improving the decision-making capabilities of the or-
ganization; we also expect to undertake whatever orga-
nizational restructuring is necessary to put each manager
in a position to effectively implement these other decisions.

the additional resource

Why do we place so much emphasis pn systems as
a means of 1mprov1ng our decision-making capabilities?
Many companies must manage only resources of money,
people, facilities, and time. Weyerhaeuser has an addi-
tional resource to be managed—timber. This is an ex-
tremely variable resource. Our trees come in all shapes,
sizes, and ages and in nine different commercial species.
Literally thousands of different products can be made
from this resource or raw material. Our profit perfor-
mance is largely determined by the mix of products we
decide to make from this timber. The question is not
just one of whether we make lumber or plywood or
pulp or linerboard. Within each of these product classi-
fications are thousands of specific product possibilities.
Our management job is to decide what mix of specific
products to make and then organize ourselves to effectively
make and sell this mix when the market opportunity is
the best.

To accomplish this means our managers must under-
stand:

1. What the market opportunities are for the various
products that can be produced, including the prices that

can be realized.

Currently manager of manage-
ment systems operations, Mr.
Kronenberg has been with the
Weyerhaeuser Company since
1949. He has a CPA from the
state of Oregon, and holds o
BA from Reed College.
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2. What products can be produced and in what quan-
tities from our logs.

3. The costs of making and selling each of these
products.

In order to produce understanding of these three fac-
tors we must have specific information on costs, yields;
and prices. -‘This means not only setting up systems to
produce this information, but also handling vast quan-
tities of data. (Our timber inventory alone takes 200 reels
of tape now, and is expected to expand to 10 times
this figure in five years.)

What are the essential elements of the information
needed for decision-making and how does this affect the
manager? In the first place, it should be tailored for
the areas of the manager’s responsibilities. This assumes
the manager will know those areas for which he is re-
sponsible. We must find out what he needs to manage
effectively. We are talking about his needs, not his wants,

So that the manager can manage and not just be a
clerk, he should get the right amount of information. It
should be in the right form and be the correct informa-
tion for him. It is probably better to' be approximate
and concise, rather than exact and voluminous.

It should be understandable to him. He should know
how it relates to his business. He should understand the
purpose for which the information is given to him.

It should be considered in the proper time frame. In-
formation that is late is a complete waste of money.
On the other hand, since time is money in information
systems, -a very careful, honest look has to be given to
time. There is no use paying for three-second turnaround
where one hour would be more than adequate. The
plant which schedules by the week has a much less
critical time requirement than the plant which schedules
shift by shift or hour by hour. :
~ And lastly, we have to be careful that the cost of the
information does not exceed the value of the action it is
affecting. We shouldn’t be spending $500 per year keeping
the inventory on an item whose total usage in the-year
- is $50. ' ,

Our objectives are to build compatible management
information systems to serve the needs of the various
businesses within Weyerhauser, as well as the needs of
the company as a whole, -

It should be pointed out that Weyerhaeuser has four
primary groups for management purposes. Wood Products
consists of softwood lumber, softwood plywood, particle-
board, hardboard, hardwood plywood, and doors. Paper-
board and Packaging includes shipping containers, fold-
ing cartons, milk cartons, and sales of bleached and un-
. bleached board. Pulp and Paper consists of sulphate and
sulphite market pulp and paper. Timberlands not only
supplies raw material to the product lines above, but also
sells timber, logs, and wood chips outside the company.
Each of the first three of these major product categories
accounts for approximately one-third of our total sales
of $830 million.

history

Prior to 1963, Weyerhaeuser had the usual amount of
card oriented data processing equipment located in cor-
porate headquarters, and major division headquarters.
Small computers were gradually replacing some of this
equipment in the normal course of upgrading. All of the
operations were batch oriented and heavily accounting
oriented. Some sales and production statistical work was
done.

In 1963, after some of our top management had been
exposed to the capabilities of computers, a study team was
formed to determine the feasibility of establishing an
integrated mianagement information system within the
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Wood Products Group. The study team was made up of
operating people from marketing and manufacturing rath-
er than systems people. Our technical experts were avail-
able to help the operating people in areas where they
lacked knowledge.

After seventeen weeks of study the team recommended
that a management information system be instituted. They
felt that it was not only economically feasible but manda-
tory if Weyerhaeuser was to maintain a position of
leadership in the forest products industry. This recom-
mendation was accepted by management and the decision
was made to go ahead in the Wood Products Group. After
that effort proved its worth, similar systems were to be
started in the other company operating groups.

In building our system we have departed somewhat
from the accepted methods. These should be explained

before the system is outlined.

1. Our objective was to build a system to fit our busi-
ness, not to make the business fit the system. We took
line managers out of the business and placed them in
charge of planning, development, and implementation of
the system. Adequate technical help is available to them;
the responsibility for the system is theirs. -

2. The implementation team was given the responsi-
bility for not only building the system, but also for mak-
ing a thorough evaluation of the ‘business, including
organization, function, and people. It was felt that any
deficiencies in these areas should be corrected at the time
the information system was being built.

3. We took the responsibility ourselves for system de-
sign, including hardware configuration, and then asked
the computer vendors to bid on this package.

4. While each business within Weyerhaeuser will de-
velop its own system, computing capability will be pro-
vided from a central computer center located in Tacoma,
Washington. Mills and offices will be connected to this
computer center by high-speed communication lines.

system operation

Our first effort in the Wood Products Group manage-
ment’ information system was to capture the information
at the source and get it in the system early. It must be
correct and must be understandable to the central proces-
sor. Fig. 1 shows our leased-line teletype system connect-

Fig. 1 Weyerhaeuser Company Management Information
System Communications Network

ing all major manufacturing and sales locations with the
central computer. Datanet 30’s are located at Tacoma and
Cleveland. All order and production data now flows from
the field directly into the computer at the Tacoma loca-
tion. It enables us to have rapid communication between
all large locations for transmission of order and production
data plus administration messages. -

Master files had to be created for all common data
elements so that all transactions could access them. One
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of the first files set up was"for the items of the Wood
Products Group. This meant we had to establish a list
of all the products we sold and manufactured and all
of the details about -each item. Because we have so
many variations of the 8,800 basic items, further break-
downs had to be provided. Our item file at present has
an eight-digit reference code for each item.

Similar work had to be done on the master customer
file. After determining who was a. customer, the same
detail work had to go into establishing the data base
for each customer. We at present have about 40,000
customers in the file. Information on each includes such
things as shipping point, mailing address, credit limit, cred-
it rating, marketing classification code and even zip code.
An eight-digit reference code was also used for the cus-
tomer file.

Operating reports from this data base are the primary
product of the system. This is and should be the payoff
from the substantial sums spent in acquiring the infor-
mation. How this information is presented, in what quan-
tity, the timeliness, how understandable it is are all
questions to which we are presently addressing ourselves.
Using the principles already described, basic order-inven-
tory and forecasted availability reports for manufacturing
have been developed. For our distribution centers inven-
tory reports and forecasted sales reports are in use. We
are making slow but steady progress on the more sophis-
ticated management reports.

At present, almost all of our orders are being entered
from the field directly into the system. They are stored
on disc files until they are shipped. At that time, the
order is removed and the transaction is stored on magnetic
tape.

At the same time, production information is being
entered at the mills along with shipment information to
_ update the inventories maintained on the disc files. Daily
printouts of the inventory position by item, showing stock
on hand and orders against it, are made for each of our
‘mills. These are available at the mills and central order
placement at 8:00 a.m. and show position as of yesterday.
Production history is kept on magnetic tape.

Our present configuration of equipment to handle the
Wood Products Group plis some corporate applications
is shown in Fig. 2. We have General Electric 635 equip-
ment scheduled for arrival durmg the summer of 1967, so
this will be changing. - '

As the efforts in the Wood Products Group advance,
similar systems are underway in the other three major
groups in the company. The same basic principles will
be followed. Wherever possible, common files such as
customer, personnel, and vendor, will be used. Each man-
agement system will be designed so that it will not only
provide the needs for its own group, but will be com-
patible with other groups to form a company manage-
ment information system.

future plans

As was stated before, computing capacity will be pro-
vided for all the systems in Tacoma, Washington, the
corporate headquarters. Additional low-speed and high-
speed voice quality lines will be used to send the informa-
tion to the central processor. At our large input stations,
high-speed terminals will be used; while at.the small
input centers, we will probably rely on teletypes or similar
equipment.

In ‘looking at the very recent past and present, three
facts stand out as major reasons for making the decision
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now to centralize our data processing. One is that computer
capacity is increasing but unit costs are going down. You
may pay more for a computer in 1967 than in 1962, but
the ’67 model has greater speed and more capacity. On
the basis of units of work handled, the 67 model is
much cheaper; one large processor is cheaper than four
smaller ones.

The same trend is showing up in communications costs.
Capdcity is increasing, yet the unit costs of the large
capacity, high-speed systems are decreasing. The state-of-
the-art is such that reliable performance can be expected
and received.

The third reason is system design. If we can define
what a central system requires so that individual systems
can be designed to fit from the beginning, our system
development and programming efforts will be minimized.

Fig. 2
Remote
Terminals

= Transmission
Facilities

Card G.E. Datanét-30
Reader Computer Msg
Stg.

Mag Mag
Tape Tape
Mag Mag
Tape Tape

Computer
Interface
Unit

Card G.E. 235
Reader c

BATCH PROCESSING FACILITIES:

2CPU's—1G.E. 235 & 1 G.E. 225
10 Magnetic tape units ,

2 Card readers

2 Card punches

2 High speed printers

1 Paper tape reader/punch

If we allow the separate efforts to proceed on their own,
we will ultimately face the problems of mterface and it

- will be costly.

Based on those points, we feel now is the time to
centralize, rather than later—after the separate systems are
created.

Embarkmg on this effort is a costly venture for our
company of any company. We feel that rather than take
a hit-or-miss attitude on data processing, we should
make a strong concerted effort to get the value from
better decisions by use of a management information sys-
tem. Our thinking is not so miuch a question of whether
you can spend the money but when, and when is now.
The computer can be a tool to help us manage more
effectively, and decisions based on a combination of sound
logic and accurate information can make our investment
pay off. =
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CALIFORNIA
DMV

GOES ON-LINE

by R. E. MONTLIO, JR.

In 1965, registrations for more than 10 million
drivers and 11 million vehicles were on file
in the California Department of Motor Vehi-
cles (pmv).

~ Surveys showed that by 1975 the state could expect
three million new drivers and six million additional vehicles.

Meanwhile, every day, over 200,000 queries and data
entries were being funneled through the department.

To cope with this sitiiation, California decided to build
- a computer-communications network capable of support-
ing a thoroughly automated real-time system—moving the
Department of Motor Vehicles from manual and key
punch operations to video data entry/displdy techniques
and a massive automated data bank in just five years.

On October 20, 1966, the production phase of the
Automated Marnagement Information System (aMis) got
underway in Sacramento with the ‘demonstration of con-
version of driver license records. When amis is completed
in 1970, hundreds of remote terminals and other devices
will be tied into the department’s state-wide electronic
network. ,

The history, objectives, techniques and accomplish-
ments of California’s unique data processing system—one
of the most extensive and ambitious programs ever under-
taken—are the subject of this article. :

the need for AMIS

Growth, more than anything, led to amis—growth in
workload, growth in the cost of non-automated record-
keeping, growth in the time required to do this work.

California pmv’s workload involves driver licensing, ve-
hicle registration, and other related activities.

A driver record and a legal file are maintained for
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in one giant step

each licensed driver. These contain a complete history
of moving violations, accidents, and court convictions.
Driver record abstracts are always available to the courts.
Similar data are provided to drivers and insurance com-
panies for a nominal fee. Administration of California’s
financial responsibility law and driver improvement pro-
gram also requires maintenance of data elements within
the driver files and analysis on a continuing basis.

Also, records must be maintained for each motot vehi-
cle. These records are organized by vehicle identification

As mariager of special pro-
girams at RCA’s EDP division
in Cherry Hill, N.J., Mr. Monti-
jo was responsible for the de-
sign of the RCA system at the
California Dept. of Motor Ve-
hicles. He has recently joined
Planning Research Corp. as
director of advanced systems
planning. He has a BSEE degree
from the Univ. of Arizona.
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number (engine number). New vehicle registration, trans-
fers, and annual re-registration, including issuance of plates
or stickers and collection of fees, represent an equally
major portion of pmv’s workload. Each year, on the day
after Christmas, over 10 million registration forms are
mailed to Californians. For the following three months,
the processing of these forms—including fee accounting
and updating of the entire file—is a major project.

The importance of accurate, up-to-the-minute records
within pmv is underscored by a continuous flood of in-
quiries from law enforcement agencies, the public, the
courts, and insurance companies. These inquiries must be
handled in parallel with the department’s regular duties.

Today, all of these pressure points are application areas
for amis. '

Surveys by the Department of Motor Vehicles, incor-
porated in its report to the Legislature, indicated it would
be hard pressed to keep pace with information processing
using manual methods. For example:

From July, 1965, through July, 1975, California’s popu-
lation is expected to climb 32%—from 18.8 million to 24.8
million. In terms of vehicle registrations, this means a
50% increase—from 11 million to 16.6 million. During the
decade, driver licenses will jump 48%—from 9.6 to 14.2
million.

When these figures are related to bpMv’s projected
workload, the number of driver licenses issued annually
will increase 71.5%—from 2.8 million to 4.8 million. And
annual court convictions entered in pmv records will
zoom 100%—from 3.6 million to 7.2 million.

Even more dramatic will be the surge of requests for
information in pmv files. Inquires will climb from 15
million to 39.2 million for a net annual increase of 160.8%.

Even with amis in operation, pmv’s total work force
will expand over the decade by 2,575 positions from 5,265
positions in 1965. But this workforce expansion expected
is 590 less than without amis. Other important economic
benefits include: recovery of all conversion costs; owner-
ship of $13.6 million of electronic data processing equip-
ment; net cumulative savings of $1.7 million; and re-
curring annual savings of $5.3 million for the fiscal
year 1974-75 and thereafter. While costs and savings
include personnel, equipment, land, buildings, and capital
outlay, no dollar value has been placed on highly im-
proved public service-and other intangible but valuable
benefits—such as the number of lives saved and reduced
property damage through better service to the law en-
forcement community.

AMIS—organization and aims

Organizing amis began in late 1964 when pmv out-
lined broad departmental goals and selected com=gss,
Inc., as consultant to develop a real-time system. A
model was constructed, simulated and costed, using vari-
ous manufacturers’ equipment.® - Goals of the system
were: .

1. Economical operat1on paced to rapid - population

_ growtih,

2. Fast, one-stop, over-the-counter service.

3. Timely information for pmv, related state and local
agencies, and private business.

4. Instantly available information. for management de-
cisions.

*Herman, Donald J.; Scert: a Computer Evaluation Tool; DATAMATION,
February, 1967, pp. 26-28.

32

Simulations run on the model by two pmv task force
teams indicated the system’s feasibility. Thereafter, in-
vitations to bid were sent to some 15 U. S. edp vendors.
A letter of intent was issued to RCA on August 16,
1965, for first phase equipment. Less than a year later,
the amis Spectra 70’s were on the air,

Systems requirements included:

1. A total management information system designed to
be fully operational by 1970, with phased implementa-
tion starting in 1965. -

2. A system for real-time. processing of input data
and inquiries received on-line from remote locations, inter-
mixed with locally entered batch-type input data~and for
the directing of  real-time output to remote locations
simultaneously with local, high- volume batch-type out-
put.

3. A system capable of evolvmg from a manual or
partially automated system with a minimum of problems.

4. An automated data bank—located in Sacramento—
with storage capacity for over 15 billion characters.

5. An on-line system linking pmv field offices, law en-

" forcement agencies, and courts with as many as 1,400

remote terminals.

6. A system capable of handling 16,000 transactions .
per peak hour and-over 225,000 transactions per day.

7. Alternate path equipment connectivity and reserve
fall-back capacity for high level reliability.

8. Programming modularity, segmentation and stan-
dardization for an orderly conversion and system buildup
without re-programming, consonant with -the most
effective use of a multiprogrammed, multiprocessing
operating system.

training at DMV
Imposing a third-generation “total” electronic system

on any organization creates problems. Suddenly gone

are the baskets and casual pace of a paper system. Gone
also are the familiar and protective time buffers of
inter-office ‘and inter-city mail. Electronic speeds can be
disturbing. People-acceptance is clearly basic to success
in such ventures and pmv’s Amis was no different.

A plan of attack was devised to overcome real and
imagined technical problems and the barriers arising from
people’s reluctance to change, while at the same time
satisfying the amis schedule. Headway was made through
seminars directed to management and supervisory per-
sonnel. The department, in turn, conducted seminars for
office workers on the new system.

Training assumed critical importance. Normally, users
grow in edp sophistication gradually, as they add more
sophisticated hardware to their systems. But at pmv, on-
line conversion to random access processing had to begin
a year later—and in the completely manual drivers’ license
operation. There wasn't time for a phased build-up in
equipment or training.

The first step was concentrated classroom trammg for
60 pmv programmers and supervisors. Equally important
was the cross-training given to RCA’s on-site systems
team in driver license and vehicle registration procedures,
and in the requirements of the Motor Vehicle Code.

A major objective was to acquaint the three working
groups (driver license, vehicle registration and RCA
systems representatives) with a working knowledge of the
processing requirements of each division, as well as the
characteristics of the hardware, software and program-
ming languages. ‘ . '

To achieve this, two levels of month-long six-hour/
day classroom training began in September, 1965. One
class for 20 pmv programmers involved general systems,
Spectra 70 assembly language, and coBoL. A special
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course for 20 pmv edp supervisors and RCA systems
men centered on systems programming design and speci-
fication. Several other classes were scheduled, too. Alto-
gether, RCA conducted about 500 man-weeks of on-site
training for programmers, supervisor/analysts, and man-
agement in general systems, programming languages,
operating systems, and operations.

the programming system

An automation program of Amis’ scope requires
vast sums of money and manpower. Applications pro-
gramming costs are a large percentage of the. total system
costs. Any inefficiencies due to false starts, delays caused
by poor scheduling or reprogramming downstream can
easily absorb potential savings.

These factors became major considerations in all pro-
gram planning decisions. Ultimately, they dictated the
approach used in the design, specification, and execution
of the first phase of implementation—to do a two-year
job in nine months. The approach was based upon the
completion of detailed system design specifications prior
to programming, and a high degree of concurrency in
all aspects of the effort.

RCA proposed the design' and specification of a pro-
gramming system super-structure. It set a four-month time
limit for specifying the framework, with programming
beginning late in 1966. This effort was analogous to:

1. Building the superstructure (or “overhead” pro-
grams) over a six to twelve-month period.

2. Then filling in the superstructure with the applica-
tions logic programs in a carefully planned order
over a 5-year period.

This approach was called the amis programming sys-
tem segmentation model.

This model includes the concept of an automatic file
control to store and retrieve records from the largest
random access file in the world within a half-second. It

responds primarily to “get” and “put” commands, and is

oblivious to all else in the system.

File control operates upon transactions entered from
the input/output domain, which includes local and re-
mote keyboard-printers and other conventional peripher-
als. These I/O devices talk to the communications
channel and to the peripheral channel 1/0 packages,
which are sub-elements of the model’s 1/0 control section.

The transaction processing section is where most of
the action is. General control for the model resides within
the real-time transaction and task control element. Cal-
culating program elements are in the transaction logic
processing area. The transaction logic programs are the
primary application building blocks which will be pro-
duced, added, and modified as the superstructure is given
substance. :

The model introduced several nuances that required
re-definition of older concepts. Terms such as thread
programs, run programs, overhead programs, and tran-
saction logic programs are part of the programming
system. ' ‘

The video-to-tape thread represented the first conver-
sion application. This thread begins at one of 88 video
terminals and moves through communications control,
real-time control, transaction logic, and peripheral 1/0
elements before the input message is recorded on mag-
netic tape. After a tape-to-printer run, each input trans-
action batch is proof-read and verified in hard-copy
form prior to the next operation. The input document
images are then sorted, merged, and the mass storage
file record image is created on magnetic tape for loading
into direct access storage.
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The tape-to-mass-file thread enters through peripheral
I/O and travels through real-time control and transaction
logic before entering the file control section. Here, an
index is created and the new mass storage record is
deposited in the mass store.

An inquiry thread travels through communications,
real-time, transaction logic, and file control, then back
through the transaction logic and communications, and
finally to the requestor’s output device.

Approximately 100 similar threads and 1,000 transac-
tion logic program segments will be included in the
completed pmv system.

The thread programming organization concept has some
interesting characteristics. The three threads just de-
scribed reveal more programming elements in common
than differences. The only differences exist in the transac-
tion logic and in the I/O formats. All the other program
elements are common to most transactions. These common
elements were named overhead programs, because they
are common to most DL (driver license) and VR (vehicle
registration) transaction processing—and are to be pro-
grammed once.

Once pMv’s superstructure of overhead programs is
completed, transaction logic program elements may be
added over the life of the open-ended system without
redoing the data handling and housekeeping portions
that often represent up to 50% of typical batch-type
programs.

What is the relationship of overhead structure to the
operating system? Thread and overhead programs are
run in the user environment of the Spectra 70 operating
systems. The real-time control package—a multi-processor
in itself—controls and schedules overlapping of up to six
transaction logic programs, including the scheduling of
overlapped access to various mass storage units and
maintenance of system restart and recovery points.

The Spectra 70 primary operating system-extended
(pos-E), which has been in use since last July, will be
replaced by the multi-programmed tape-disc operating
system (Tpos) this summer. pos-E will remain in use in

ACME
| BuRMRURE co,
I i T

oo

5%

3
e

I

©DATAMATION

33




DMV
GOES ON-LINE . . .

the Spectra 70/45E communications processor. Tpos will
be run in the Spectra 70/55G processor.

choosing a language

Selection of a programming language, naturally, was an
important step. An initial objective was to use cosoL for
all programs. However, coBoL’s limitations in communica-
tions and random access programming, together with the
innovation of the overhead programming concept, caused
a re-evaluation.

Studies indicated that using coBoL to operate on a
highly variable, packed record would significantly raise
program core storage requirements. Even more important

was coBoL’s inability to handle efficiently the 6,000-byte-

maximum and 200-byte-average mass storage records. Use
of coBoL rather than assembly language would have meant
raising the mass storage file capacity requirements four to
seven times. Multiplying the latter factor by the 15 billion
byte storage requlrement showed the price to be prohibi-
tive.

The amis’ overhead programs are core-resident when
the transaction processors are operating in real-time. They
need be written only once. High flexibility and efficiency
in bit manipulation also were “desirable for programs di-
rectly interfacing communications and mass storage. Hence,
assembly language was selected. All overhead programs
and those which manipulate the highly compressed mass
storage record directly have ‘been written in assembly
language.

Since the overhead program structure brings all trans-
action data, programs and records in exploded form into
any of six standard overlay areas in core, coBoL and
FORTRAN may be used for transaction logic programs at
the customer’s option. coBorL will be used on many batch
runs-due to its efficiency in magnetic tape record handling.
FORTRAN becomes attractive for statistical and quasi-
scientific models to which the automated file will be ex-
posed in support of planning by pmMv and other state
agencies. The Spectra 70 report program generator is also
. being used in certain I/0 operations.

input via video display

pMv’s original bid specifications did not include equip-
ment for converting the huge driver record files to ma-
chine-readable form. Immediately after the selection of
RCA as the supplier for amis, pmv conducted a new

study to determine processes and equipment for the initial

conversion.

Use of EaM keypunch verifiers, as originally envmoned
would have required approx1mately 190 keypunchers or
verifiers and 350 keypunch-verifier operators, working in
two shifts for a period of two years.

This technique would have produced the 50-million-
paper-document driver record file, which averages some
four to five documents per driver, in punched card form
for a card-to-tape input process. The sorting, merging, and
master record building that is necessary prior to the mass
storage file load process would follow.

pMv’s study of input conversion methods and costs was
conducted independently by its own personnel. Direct
keyboard-to-magnetic-tape and on-line keyboard-video-de-
vice techniques offered by several edp manufacturers also
were evaluated. All cost factors were considered. This
evaluation showed a clear advantage for the video-key-
board technique by performing the input document con-
version in the same time with 50% less operators, less
document control costs, 100% less floor space, and no Eam
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card costs to offset a slightly higher equipment cost. RCA
was also selected as the direct-entry sub-system supplier.

The use of video terminals as DMV’s primary input de-
vice is an exciting innovation. The Division of Drivers’
Licenses has 88 Video Data Interrogators installed in a
room adjacent to the central processor in Sacramento.
Each of the 11 Video Controllers stores up to 16 different
formats on a magnetic disc. The pre-stored formats may
be the same or different within each controller, depend-
ing on the operation. Stored formats are instantly callable
by each video operator by pressing a button on her key-
board.

The availability of 16 different formats to each operator
makes a large dent in the problem of controlling the vari-
ous documents that constitute a driver record. There’s no
need to fan out the component documents to various
operators and input devices with single format capability.
Each driver record is handled as an input batch by one
operator without further subdivision. Each input trans-
action message is composed on the video screen for easy
sight verification and correction of any keyboard errors
prior to transmission to the communications processor.

When the input transaction data message is received,
the video-to-tape program performs edit and validation
checks prior to writing it out to magnetic tape. If any
data errors are detected by program, the input message is
returned to the operator’s screen with a notation of the
type of error found. The operator then makes a suitable
correction and re-enters the message. If the input mes-
sage is accepted by the processor, the operator receives
a program-initiated acknowledgement message after the
message has been written to magnetic tape and the read-
after-write checks are satisfied. Only then is the operator
allowed to proceed to the next input message. Each input
message so generated is tagged with the system transac-
tion ‘code number, driver record number, the data, and the
operator code. These input document messages are then
sorted and merged for proof-listing and subsequent crea-
tion of the master record image for the mass file loading
process. '

The video terminals, with their respective controllers,
may be locally or remotely located, using private or com-
mon carrier communication channels or data sets.

The latter technique will be used by the Division of
Vehicle Registration in the replacement of the current Los
Angeles-based punch card tub-files which are used to
service vehicle registration inquiries for Southern Cali-
fornia. When these remote Video Data Terminals are in-
stalled by the division in 1968, all inquiries originating
in the Los Angeles area will be directed to the mass storage
data banks in Sacramento for immediate response and dis-
play on a cathode ray tube face or in hard copy form.

Response times from the moment of the inquiring opera-
tor’s message release until the response appears on the
CRT screen run from one to five seconds, with a weighted
average response time of approximately two seconds. If
hard copy print-out is required, additional print time will
vary as a function of the type of printer used and the
length of the response message.

AMIS program progress and status

The driver license equipment complex, which includes
Spectra 70/45E and 70/45G processors, was delivered on
schedule with software last July. Also included were the
first 32 video units and two Model 70/568 mass storage
units. Each mass storage unit stores 536 million bytes of
data on magnetlc cards 4” high by 16%” long. Eight re-
movable magazines, each containing 256 cards, store ap-
prox1mately 70 million bytes of data. Average access to
any card is 475 milliseconds and. the read-write data
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transfer rate is 70KB/second.

Last October, all 88 video data units and a third mass
storage unit were delivered and became operational. The
70/45G processor was replaced by a 70/55G in February.
Next month, six additional mass storage units will be in-
stalled in the driver license complex.

In July, Vehicle Registration will receive its 70/45E
and 70/55G processors, along with peripherals and a
large group of video data units. Later, a 70/35 processor
and peripheral equipment will be delivered as temporary
equipment to process the 10 million vehicle registration
forms mailed out at year’s end. ,

From August through October, 1966, the production
communications programs were used to train the newly
hired staff of supervisors and operators on the video data
units for the start of driver record file conversion.

Also, transaction logic programs were tested prepara-
tory to the start of conversion in October, 1966. At that
time, input from 54 million paper documents began, fol-
lowed by mass storage file loading for 12 million driver
records. '

Today, vehicle registration programming and. testing
are well underway in preparation for the delivery of
processors this summer.

project management and control

The entire amis program was placed on a rigid and
complete project control system in late 1965. The project
control system is comprised of a pERT diagram, a weekly
PERT computer run which produces the weekly project
status report, a manually prepared weekly exception re-
port, and careful surveillance of the critical path,

The PERT program includes -all elements which relate
directly or indirectly to the amus schedule, such as all
program threads and program segments for the overhead
and transaction programs, equipment and general pur-
pose software, site preparation, operator hiring and train-
ing, and manual procedure design which is related to the
revised flow of documents to and from the automated
system,

The project status report lists all activities and events
with minimum, maximum, and expected dates and slack
time computations. Such schedule dates are provided for
the following milestones for each overhead and transaction
logic program segment in amis:

Analysis and programming started.
Specifications completed and approved.
Detailed flow chart and coding completed.
Program testing completed.

System testing completed.

Documentation completed.

O Ut Lo

The weekly exception report lists all scheduled activities
which are either ahead or behind schedule and require
corrective measures by the appropriate supervisors and
edp management. These reports are reviewed regularly at
pMV’s edp steering committee meetings.
~ The project control system has been an invaluable aid
in pinpointing potential problems for immediate manage-
ment attention. As a direct result of the concurrent ap:
proach to the program implementation and the close
control provided by the project control system, the total
drivers’ license complex of equipment that was delivered
in July went on single-shift operation starting July 18,
1966. One week later, both machine sub-systems within
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the driver license complex went to a 17-hour-per-day,
two-shift schedule and have operated at least five, ahd
sometimes six, days per week. -

During the 30-day acceptance period following the
July delivery, pmv received 94% productive time for the
composite system. System availability to the customer
during the same period was 96%. Since then, both the
percent productivé time and percent system availability
have risen into the 96 to 98% range, respectively.

in conclusion

When we look at one of these “total” systems, we
should be concerned with the whole system by which
work is done within the customer environment. Within
this context the whole system is composed of the six
“M’s”, man, machines, money, methods, materials, and
management. The computer is only one element.

Success depends equally upon the computer and
peripheral equipment selected, and the assimilation of
the machine sub-system by its immediate users such as
programmers and equipment operators, and those users
who are once-or-twice removed, such as clerks and man-
agement.

In designing any large edp system, we concentrate
on maximizing throughput and minimizing costs. Through-
put is often only measured in transactions or operations
per unit of time—whereas within the context of the whole
system, it is a measure of the productivity of the com-
posite system that is comprised of the six M’s.

Perhaps the most important characteristic of third-
generation implementation is that it portends the end of
hardware- or software-limited “systems. The power of the
hardware and the software which is available today is
well beyond most of us to apply and use most effectively.
Actually, we have entered a new era in edp . . . an era
characterized by its almost total dependency on an in-
adequate supply of experienced and competent systems
analysts, systems programmers, and systems engineers,
together with sophisticated edp-oriented management . . .
an era whose end is not in sight within this human
generation. : ]
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“The Accounting Department helped us design our
new time-sharing system.” ©DATAMATION
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A

MANAGEMENT
INFORMATION

at the department of defense

SYSTEM DESIGNED

BY MANAGERS

by WALTER M. CARLSON

The Department of Defense, in coordination
with the National Aeronautics and Space Ad-
“ministration, has installed a technical manage-
ment information system that has been and con-
tinues to be designed by the management users of the
system. The. system provides current status data on re-
search and exploratory development program expendi-
tures of more than $1.5 billion annually. Successful and
satisfactory experience with the system within DoD and
~NasA during the first year of operation has led toward
adoption by other federal agencies and, possibly, by
some allied defense organizations. o ;
In addition to the direct and continuing involvement
of research and development management at all echelons
in the evolving design, the system has major features that

are both unique and contrary to previous practices in

information systems. A large measure of management’s
acceptance of the system can be credited to use of a
computer to serve individual requests; no printouts are
prepared from a data bank containing more than 50
million digits of information until and unless a specific
request is made.

This paper provides a description of the system, its un-
usual development history, and an analysis of the features
that permitted it to be in full operation 18 months after
a study team was assembled with only broad guidance on
the nature of the problem to be tackled.

the work unit management information system
The purpose of the system is to provide prompt DoD
management access to the current status of research and
technology efforts being performed in-house and under
contract or grant. The goal of the system is to have the
information on significant changes in status available in
a central data bank within 15 days after the change oc-

curs. A “significant change” may range from an impor-

tant technical result or assignment of new people all the
way to termination of the work.

The scope provides complete coverage of the DoD pro-
gram in the Research and Exploratory Development
categories and selected activities in the other program
categories of the R&D budget. For each “work unit,”
a total of 35 data elements are recorded near or at their
point of generation, if possible, and entered into the
system in carefully standardized formats. More than 20,000
separate work units have been reported on, and up-
dating of the reports is continuous, as changes occur,
rather than periodic.

May 1967

The basic record, the work unit, needs explanation. It
has no specified size in terms of dollars expended, man-
power used, or technical level. The work unit is defined
by two key parameters that are qualitative and depend
heavily on the judgment of the local technical manage-
ment. First, the work unit is a logical element of effort
chosen by local management (i.e. laboratory division head
or project manager) to keep track of technical progress
rather than to satisfy administrative or fiscal management
needs. Second, the work unit must be technically dis-
tinguishable from other effort within the same administra-
tive or fiscal program at the local level. To round out
the logic, DoD also requires that each grant or contract
be reported as at least one work unit; this rule merely
guards against aggregation of two or more closely related
grants or contracts into a single record.

Fach laboratory and each project office responsible for
technical work in one of the required program categories
is obligated to define the work units within its program
and to submit the required data. In DoD, the required
data elements are summarized on the DD Form 1498,
shown in Fig. 1. In nasa, the form is designated No. 1122,
and in the Federal Aviation Agency, the form is
No. 1750. (Provision is made for about 10 data elements
that are unique to each of the different government

Mr. Carlson was director of
technical information for the
Department of Defense from
1963 to 1967, when he joined
IBM on the staff of the chief
scientist. His computer experi-
ence began in 1954 with Du-
Pont and he holds BS and MS
degrees in chemical engineer-
ing. He has been a director of
AFIPS and was finance chair-
man of the IFIP Congress 65
and he is also a member of
the ASA sectional committee
X.3 on computer and informa-
tion processing.
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agencies; otherwise, all data elements have a common
set of definitions. )

In addition to the usual statistical data and resource
estimates for the previous and current years, the data
contains technical descriptors (or keywords) and prose
write-ups on the technical status of the work unit.
These write-ups, which do not exceed 300 words, and
- all other data elements are reduced to machine-readable
form, if they are not captured directly in machine-
readable format from a source document. The data may
then be stored for local reference or sent to a data
bank operated by the military department involved, and
the data must be sent to the DoD data bank currently op-
erated at the Defense Documentation Center (DDC).

At DDC, the records are checked for completeness and
for editorial acciracy, additional descriptors are added
from a controlled vocabulary to enhance technical re-
trieval, and any special codes needed for data processing
are applied. New entries or updating changes are being

Fig. 1
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DD /*~.1498 (iteme 1 to 26 1dentical to NASA Form 1122) over

received at an average rate of 150 per working day.
About 33% of these need some degree of corrective action
before entry into the data bank.

The work unit data bank is operated on a Univac 1107
with both tapes and Fastrand drum storage. The file is
stored both as a direct listing of all data elements in the
work unit and as an “indirect” or “inverted” listing of all
work units having common reference to a particular data
item within each of 30 data elements. Thus, it is possible
to search by concept coordination on any logical com-
bination of specific items chosen from among these 30
data elements. The numbers inserted in the data blocks
in Fig. 1 indicate how many data items exist in the file
for that data element. Searches may be conducted for any
combination of data items in any of the indicated data
elements.
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The output from the work unit data bank is obtained
only on request. A programming staff is maintained to
handle each request as it arrives. While the search pro-
grams are standardized and require only the insertion of
the data items and their Boolean relationships, the output
format is programmed individually to the specifications
of the requester. Fig. 2 provides a page from a report
on “who is doing what, where?” and is a typical exam-
ple of responses to managers’ requests for information.
For those customers who refuse to believe that the sys-
tem is there to serve them and who have become addicted
to the tradition that people must take what the computer
gives them, DDC can also print out a complete DD Form
1498 (as shown in Fig. 1) on the high-speed printer.
A report generator has been written and is being tested.
It has a broad spectrum of formatting options derived
from the requests received to date.

Requests are currently averaging 10 per day and are ex-
pected to average 20-30 per day within a year. About
one-half of the requests are for special formats, and this
type of request is increasing steadily as the users learn
the system’s capacity to serve them. At present, a request
for a formatted report requires about 15 working days
for delivery after the specifications are agreed upon—
an agreement usually reached in a single phone call. The
service time on formatted requests is expected to be less
than five days when the report generator becomes fully
operational.

development background .

Since World War II, the Department of Defense has
developed an extensive technical report system for com-
pleted R&D work., During the mid-1950’s, DoD began
developing systems for planning future R&D work, cul-
minating in a variety of reporting requirements which are
closely tied to the procedures associated - with budget
preparation. Only sporadic and fragmented attention had
been given to reporting on-going R&D work until 1963.
During that year, several efforts were initiated in the
military departments to improve management’s visibility
of the current technical program. In February, 1964, it
became evident that a DoD-wide system would provide
advantages in better technical coordination, reduced dup-
lication of system development expense, and more rapid
response to inquiries from Congress and other external
agencies. .

From the outset, a policy group was established to in-
clude the generals, admirals, and top civilian administra-
tors of the R&D programs in the military departments.
This group decided that the first effort should be directed
to the Research and Exploratory Development catego-
ries, leaving the “hardware-oriented” systems development
categories for later consideration. In March, 1964, a steer-
ing group was set up within the Office of the Director
of Defense Research and Engineering under Dr. Chalmers
W. Sherwin, whose administrative responsibility as a
deputy director covered most of the DoD program in
Research and Exploratory Development. Thus, a major
management commitment was made to supervise the sys-
tem development before any study work was started.

In April, 1964, a working group of five management
systems people from the military departments and defense
agencies was assembled to decide how to proceed and to
recommend a system design. A few weeks later, a Nasa
representative was added. The formal direction to the
working group was minimal. The direct supervision of the
working group by a deputy director of DDR&E took
care of this. A major consequence of this close manage-
ment supervision was a decision in the early stages to
develop separate information systems for the planning of

DATAMATION



the work and for reporting decisions and progress re-
lated to on-going work.

Another consequence of the top level direction was that
several primary ground rules were observed. A priority
consideration was that any new system should use data
already being prepared at the working levels and thereby
minimize extra work for DoD’s scientists and engineers.
Also, the system was required to have the capability of
supplanting the many and varied reporting systems being
imposed on local managements by the several command
levels above them. A feature of policy guidance that
was to have a profound impact on later events was a
requirement that the system be able to handle machine-
readable data at any point after source generation; the
need for rigorous standardization of data element defi-
nitions and data recording procedures was ingrained from
the outset. Finally, the data were to be retrievable both
Fig. 2
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- in digital, machine-readable form for remote transmission
(if needed) and in the usual variety of analog, human-
readable forms. ‘

Two ground rules have had a major influence on the
way the system has evolved.

From the outset, the emphasis has been on the tech-
nical content of the work actually going on rather than
on the kind of language that is used for planning and
budget review purposes. This insures that the system
serves to expedite management’s ability to survey current
efforts within a technically oriented framework. It also in-
sures that the system can be used effectively by local
supervision and technical personnel to locate others cur-
rently working in specialized disciplines or on projects
with specific components and specific objectives. This tech-
nical reference capability has become an outstanding by-
product of the system.

The handling of data on resources was set up on the
basis of estimates rather than on the basis of accounting
records or official contractual documentation. This decision
was crucial. Experience has shown that, in any large
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organization, an effort to obtain an accurate picture of
resource expenditures, obligations, or commitments for re-
search and development work may result in “sharp dol-
lars but fuzzy technology.” Similarly, efforts to obtain ac-
curate technical pictures of work in progress nearly al-
ways result in “sharp technology but fuzzy dollars.” The
choice was for a sharp technology picture and only
estimates of the associated resources used. Provision is
made for cross-reference to budget and project accounts
so that special financial data can be obtained from these
accounting systems as needed.

A critical policy trade-off was also adopted from the
beginning. Efforts to delegate decision authority on work
programs downward in the R&D organization had been
thwarted continuously by lack of data on what was
currently going on. Accordingly, the local management
tended to expect a large amount of “second-guessing” on
their work program decisions by higher headquarters. The
trade-off planned for the system from the beginning can
be summarized in this imaginary quotation from the
highest management in DoD’s program for R&D,

“Mr. Laboratory Manager (Project Director), you
say you want more autonomy. Fine. You can make -
your own decisions on work program and resource
allocation. But there is a price you must pay. You
will have to record these decisions so that anyone
interested can become aware of your decisions within
15 days after you make them. If you accept this
trade-off, we'll work to see that you get the decision
authority.” .

This policy trade-off has far-reaching implications to
middle management. Top management will continue to
evaluate the performance of the organizations assigned
to carry out specified missions. Middle management,
however, has to get out of its traditional “project engineer-
ing” mode of operation and to start appraising the local
manager’s performance. This requires that the new sys-
tem be a demonstrable improvement over existing manage-
ment information systems. )

An intensive examination of the major reporting pro-
cedures and procurement authorization systems in DoD
disclosed that a limited number of data elements occurred
in the existing systems and procedures. These data ele-
ments existed in a rich mixture of names, with some
data elements which were technically identical having
five or ten different designations. Systematic negotiation
within the working group whittled down the list of data
elements, provided a generally accepted common name for

“each, and formatted the selected data elements onto a

single input form as shown in Fig. 1. This work was ac-
complished in about 80 calendar days elapsed time.

The next major task was implementation of the system.
Once again, top management took the lead. An agree-
ment was signed between DoD and w~asa in August,
1964, to adopt a common reporting system and to ex-
change management information as required to maintain
effective coordination of the research and technology
programs of the two agencies.

In September, DDC was requested to set up a central
bank for DoD data and to arrange for receiving input
from all components of the Department. No formal advice
was given DDC on autput requirements or procedures.
This decision ultimately paved the way to success of the
system, since it became possible to build the output
capabilities on the basis of actual requests made by
management personnel.

In October, all R&D components of DoD were directed
to begin preparing work unit data and to submit the
data to the central bank. By April, 1965—only one
year after formation of the working group to study the
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problem—the data began to flow into the system, which
now included data banks in the three military departments.

Formial promulgation of the system was accomplished
with the issuancé of DoD Instruction 7720.13, “Report-
ing of Current Research and Exploratory Development
‘Effort at the Work Unit Level” in January, 1965. Both
the Cctober letter of direction and the January instruction
contained a detailed punched-card layout for all data
elements. One negative effect of the high-level composi-
tion of the working group became apparent at this point;
the punched-card instructions were geared to the college
graduate level, and very few keypunch operators have this
level of education. Refinement of keypunch instructions
is still in progress.

Data banks in each of the mxhtary departments be-
came operational in midsummer of 1965, and the DDC
central data bank began searches and elementary printouts
in October, only 13 months after direction was given to

- start work at DDC. Programming resources required at
DDC since September, 1964, were 35 man-years during
the first two years of effort.

During the winter of 1964-65, it became increasingly
evident that the potential for providing management in-
formation from the new system was exceeded only by our
lack of understanding on what management would want
from it. Nothing like it Had even existed bhefore in DoD.
We therefore blessed our luck in having remained silent
on output requirements and undertook the unusual and
unprecedented approach of letting the users design the
system as they use it.

The key decision in this approach is that each user must
specify how he wants the answer to his question printed.
The philosophy behind the decision is simple, but the
execution has been a long struggle toward re-education
of data processing personnel and managers alike.

The basis for the decision to serve each user separately
is that he will thus avoid the time he spends, at strictly
clerical-level work, reading large amounts of computer
printout and extracting the few pieces of data he wants
or performing elementary arithmetic operations to get
totals, averages, ranges, and the like. The theory, now
being borne out in practice, is that the pay-off of a
management information system is in the quality of de-
cisions and their recognizable impact on the economics of
running the organization. Viewed from this vantage point,
the extra cost for programming special-service formats and
a few extra minutes of computer time is a minor matter,
Our experience, however, leads us to wonder how many
management information ‘systems are being judged solely
oni the basis of their ability to get by with negligible
programming maintenance cost or their use of minimum
computer time.

Certain administrative safeguards were also necessary.
A system containing as much up-to-date information as the
central data bank at DDC has enormous potential for
misuse, and the policy group agreed to a careful moni-
toring of requests during the early stages of system opera-
tion. For about one year, all requests were screened and
validated by a single office in the Pentagon. The screening
served the dual purpose of guarding against use for

. creation of personnel recruiting lists and similar malprac-
tice and of providing a running picture of the kinds of
questions being asked, the repeat business from satisfied
users, and the impact of various publicity and educa-
tlonal efforts on management response. :
However the steps taken may have been ]udged by the
thousands of people who participated in developing the
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system and supplying data for it, the top management
response was prompt and emphatic. Six months after the
central data bank became operational, the Director of
Defense Research and Engineering established the work
unit data bank as first priority for personnel skills and
facility scheduling at DDC. Meanwhile, the potential of
the new system had already attracted the attention of
other government agencies and of defense R&D units

_in other countries.

what it all means :

The traditional approach to creating a new manage-
ment information system requires an elapsed time be-
tween feasibility study and start of service of three or
four years. The bulk of the time is devoted to finding
what data management uses (or says it uses) and pro-
gramming computers to rearrange input to supply the data
in a series of standardized “reports” for management.

All too often, though not universally, the manager is
confronted with report formats that he may have agreed
to, reluctantly, two or three years earlier. He has changed
his requirements ‘in evolutionary patterns and will continue
to change as his grasp of tlie job improves or as the area
he controls undergoes change. He cannot use what the
computer now spews out in great quantity at frequent
intervals, and his requests for different reports are met by
shocked references to reprogramming costs or by promises
that the changes can surely be made within the next
year if all goes well.

Generally, this form of unsatisfactory outcome is the
result of one or more of the following factors:

1. Use of analysts having no proven managerial
qualifications.

2..No supervision of the project by anyone who will
have to run some part of the operation w1th the system
that results.

3. Use of outside “consultants” with no stake in the
operating benefits to be achieved.

4. Criteria for system de51gn based upon computer room
efficiencies.

5. Lack of data element standardization, especially in
the face of reluctance to agree that existing subsystems
have to be changed.

6. Requirements for extensive use "of codes at the data
sources rather than at data processing centers.

7. Use of codes rather than English titles in output
reports.

The work unit management information system is an
endeavor to avoid these relatively obvious pitfalls. At
least, a concerted effort has been made to insure that
the new system reflects the lessons learned from past
difficulties.

More importantly, however, the work unit management
information system has concentrated on obtaining as in-
put the data which tend to show up in various manage-
ment reports, regardless of the avowed purpose of such
reports. By choosing this approach, the system was placed
in operation in less than half the time normally needed
for such endeavors. Thus, DoD has time to let the sys-
tem evolve through actual use and still be ahead of the
game. By the time the normal preparation and installa-
tion cycle would have been completed, DoD will have
had two years of evolutionary and highly educational
operating experience.

The administrative approach to the project had several
features worth mentioning. First of all, the normally ac-
cepted practice in government circles of hiring a systems
contractor was not employed; the job was done in-house
except for minor service contracts.. Second, the chairman
of the steering group devoted up to one-fourth of his
time to following the working group’s activities during the
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Here's a new way to get more work out of your present system
without a lot of changes, revisions or costly additions to your
equipment.

It's the Addressograph” 431--an all-new low-cost data printer
designed to work with your computer or punch card system.

Flexibility of the 431 enubles you to print computer output
mformation onto conventional business forms of practically any
size, shape or thickness.

Records of employee earnings and deductions, customer
purchase and payment ledgers, inventory movement records and o
host of other useful management control records can be auto-
matically posted at high speed. Historical data is always instantly
accessible for management analysis and use—"off-line” from the
computer.

If you want a direct and economical method ot printing paper
documents your present system can't handle-—like time and
attendance records, reference cards, envelopes and promotional
material-—the 431 provides this too.

Su, if you wunt to increase the capability of your presem
system, get more useable information and get it speedily, ac-
curately, and ot low cost, do this — call your Addressograph man
{he’s in the Yellow Pages). Or write Addressograph Multigraph
Corporation, 1200 Babbitt Road, Cleveland, QOhio 44117

! ‘;’AV . d ' ‘“\2\
ADDRESSOGRAPH iuision ot 2 CORPORATION

D helping people communicate
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critical phase of selecting the data elements for input.
Third, the system and the philosophy of its operation
were evolved together in a continuing dialogue between
the designers and the management users. And' finally,
the system designers were not given pre-established costs
or performance goals, either for the study itself or
for the resulting system; the steering group followed the
progress closely enough to have looked twice at the pros-
pects for continuing in the early study phases and decided
to continue on the basis of progress to date and the
potentials being uncovered.

The readily visible costs for system development were
about $1.6 million. The one-time data preparation costs
were at least that much more. Current operating costs for
the central data bank and the data banks in the military
departments are in the range of $2.5 million annually,
less than 2/10 of 1% of the cost of the work bemg
reported.

The pay-off comes from the way the system is used
as an aid to management decisions at all levels, from
" the local project office to the very top of the Executive
Branch on even to Congress. The system is used because
it provides these managers with a means of finding out
and measuring what is going on, in terms that are
directly meaningful to the manager. Some policy de-
cisions have been made on the basis of a comprehensive
picture of on-going work, and at least one of these
decisions will eliminate support of unnecessary work in
amounts substantially greater than the annual cost of the
entire system.

No amount of systems analysis, operations research,
methods studies, or direct interrogation would have ever
detected the need for some of the questions that have
been asked in the first year of operation. -

The quality of input data is, as usual, one of the never-
ending problems to be reckoned with. The work unit
system has a built-in, self-correcting aspect. Some local
managers treated the requirement as just one more chore
imposed by systems enthusiasts on a gullible management
who had no real grasp of or interest in the data being
collected. They usually find out that they are wrong
when higher management starts asking for more back-
ground on selected topics or asked why certain data were
missing. This has the effect of swiftly mobilizing a local
effort to see that the data are complete and accurate
accompanied by such expressions as.“Those guys are actua-
ally using it!”

working with human nature

The discussion so far has tended to emphas1ze the
procedural and mechanical aspects of the system. Our
concluding comments are addressed to the human ele-
ments of the program, primarily the management-user
of the data.

The person charged with supervisory, management, or
staff respon51b111ty in an R&D organization is simply not
describable in terms of pre-programmed computer
routines. Furthermore, he is not going to use any mechan-
ical system beyond the telephone or inter-office “squawk-
box” when he is really in a hurry for information. Thus,
his more formal data needs are recognized at random
intervals, with random specifications, and with high un-
certainty as to precision required.

The average human male seems to accept, without
question, that he has to adjust himself to the computer.
The background on this phenomenon is worth intensive
study by competent sociologists. This attitude was sus-
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pected but- the degree to which it was encountered is
one of the major results of the effort on the work unit
information system. Programmers and computer opera-
1tors having a fetish for serving the computer are explain-
able. Skilled technical managers are not. Fortunately, all
but a handful of the persons using the system finally
came to understand they could, indeed, ask for the data
they wanted in a format they wanted. It takes an hour
or more of persuasion in most instances, however.

The reorientation of the computer programming and
operating staffs to a full understanding of the work unit
management information system has been, and continues
to be, one on the most difficult human relations aspects
of the program. The middle management criteria for suc-
cessful computer applications have gravitated toward high

.productivity from the machines. These criteria have led

to preparation of rigid, highly efficient programs in most
organizations with a large production load on the com-

‘puter. DDC processes more than 6,000 requests per day

for documents (including all security checks) and nearly
100 requests per day for bibliographic searches through
the computer. It took more than one year to convince
the DDC management and the computer organization
that the criteria for this new system are based on efficient
use of R&D management’s time rather than the machine’s
time.

the future

Some experiments have been underway for about a
year with a small segment of the work unit file on a
shared-time computer, with a cross-country hook-up be-
tween the user station in the Pentagon and the SDC
computer in Santa Monica. Such a system is mechanically
feasible, but we are learning that the rich diversity of
management questions far exceeds the restricted capabil-
ities of existing query languages that are used for access
to the files on a shared-time computer. Ultimately, man-’
agement will develop a need for rapid entry into a file
of data concerning on-going R&D work. Even though
this need cannot be defined now, DoD is taking the
same approach that was taken in the effort to date. A
capability will be developed on the basis of the latest
and soundest data- processing technology. From that
point on, management will design the system in terms
of actual need and actual use.

The DoD version of the system will grow to cover
program areas not now being reported and the system
will gradually replace a whole series of reporting pro-
cedures which are now tied to the calendar rather than
accomplishments or significant changes in status. As the

. various echelons of management learn that the data on

current R&D work is available on call, they will gradually
turn off the requirements for time-phased progress
reportmg

Perhaps the most 51gn1ﬁcant aspect of the future will
be -the change ‘in management methodology. Top man-
agement has already found, to its great satisfaction, that
it can find out directly what is happening now by going
to the data bank rather than through a complex organi-
zatio