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HE NEW COMPUTERIZED AGE—4

‘Ho

N ANY EXAMINATION, whether
_in high school or college or in a
?,oc!\'ll service written test, it has
er been considered cricket to show
" Lyopr paper to anyoné else. In these
ays of automated examinations this
4amé rule may be carried to the ulti-
jate extreme: the only eyes that ever
“upon an applicant’s civil service
ay be his owf. Even though the
nay be sent across the continent,
and compared with the papers
aher competitors, and even though
pplicant may be hired and enter
n a lifetime career largely on the
“of this test, nobody but him need
after he completes it
is one aspect of automation that
‘to revolutionize personnel man-
ent in the federal government.
Fmay regard this feature as deper-
ring, But the

-

-

. “activity. automation “'of
much personnel work of a clerical type
; well serve to increase the personal
h managers can give to prob-
s requiring human attention.
Adtimated. examining = techniques
i@ by the U.S, Civil Service Com-
\ may be both more advanced
are limited than the genersl
realizes, During fiscal 1986 the
Alssion’s  computer automatically
dnled more than 700,000 applicants
Y.000 examination points through-
¢ nation, computed the scores of
hotd. ‘who took these nationwide ex-
ations, and notifled applicants of
cults. On the other hand, these
¥@Hvolume figures deal only with na-
Homwide written examinations, In many
Instances, persons who apply for posi-
tions are not tested, but rather are evalu-
a team of experts in & specific

_Med by
ﬁg%ﬂon, and are graded solely on
‘previous training and experience.
.5, For one of the 700,000 persons who
s for an automated examination,
tal action on his part is simple
asy. He files only a small card
due course he teceives an ad-

v

Service Commission.
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w computers are being used in Washington to streamline
.personnel administration—to the individual’s benefit.

truth s that mass
scoring Dever was s highly

specified date and hour at an examina-
tion point convenient to him. His ex-
amination has been scheduled by ma-
chine, and the time and location have
been printed automatically. In the ex-
amination room, the competitor marks
his answers to the guestions by shading
the appropriate block on a set of test-
answer sheets. When the sheets are te-
turned to the commission, computers
then take over the next steps. Their
output even includes a letter to the
competitor notifying him of the test
results. - LT
The notification letters roll out of the
computer in one long sheef, are me-
chanically separated, and are finally
stuffed into mailing envelopes virtually
untouched by human hands. Not only .
is this process immensely faster, it is
more accurate and requires substan-
tially smaller expense - processing
by hand. In ?ddiuon, the computer is
programed to'check the validity of test

different * groups of * applicants ™ et

formed on various sections of the ex-
amination, and to assist in establishing
appropriate passing scores.

Automatic data processing has been

applied to_personnel management in

Business iax returns are bet
this year in the U, 5. Intern

A nation’s records—mnearly 6,
miles of magmetic tape at the 115,
Internal Revenune Service’s Nort

h
Atlaatic regional center in
records ranging from IS,SO'OEOO
tax returns to the payroll for 40,-

. 000 agency personncl. This is of
seven such data pr ing }

the federal government for only' about
six years, yet the roots of the cyber-
netic revolution in government extend

back to the 1880s. In fact, there isfreason

to think that the entire development of -
‘automatic data processing was initiated

by an invention of a young Censpis Bu-

reau employee appalled by thel paper, ", i,

work of the 1880 tabulation.

néer working on the 1880 Set
ing a need for something bettdr than
handwork on the mass of census statis-
tics, he put together a tabulatipg ma-
chine that he called his “statistical
piano.” It was somewhat remi
) . TR -u;\_\-_.."

regional service centeps.

.- Hermast Hollerith was a youn, m&'-‘-g:.,}f\-'-:--"-'

proeeued nationwide for the first tithe
Revenue’s seven
Honeywell 200 computers, such as this one, are used to check the returne.
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“actions on the basis of those facts. This
| a computer can do beautifully,
~ In scheduling civil service examina-
- tions, for example, our computer makes
“decisions” of this kind by the thou-
sands, Why should the time of a man or
. .. woman be devoted to such work with
7 less accuracy and little satisfaction? We
have other work for men and for women,
. in which they can do a far better job
%3 vsing the huge data resources of the
computers, This work involves decisions
on personnel planning, the matching of
men and jobs, the forecasting of man-
power needs, and the important decisions
‘; of career-planning,
+  For proper decisions in these areas we
" must have integrated information sys-
" tems. This will require the use of infor-
mation across departmental boundaries.
It is here that current efforts to standard-
ize symboks and codes will pay divi-
dends. Direct tape-to-tape feeding of
data from one department to ancther
may become common. These systems
will mesh well with developing plans
" for an executive-level staffing program
which will be designed to locate the best
.. . possible man for any given top-level as-
4" signment, no matter where in govern-
%% ment he may be serving. .
¥ "The computer’s ability to search its
perfect memary and pick out records of
- individuals with specific characteristics
»". has been applied in the search for can-
;- didates for Presidential appointments.
- A7 computerized file containing the
- names and employment data of some
‘25,000 persons, all considered likely
Pros) “for federal appointive posi-
.40 E,)f;:t:earched electzonically. This tal-
system, broadens the field of considera-
tion for the President in critical decisions
=3, of leadership selection. -
" - Throughout the government, one of
- the great responsibilities is to provide
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meant, To know where we have failed to
< provide it, where we have succeeded,
" and how best to plan, we need a multi-
. ‘tude of data. Through head-counts we
. kmow only that a certain number of
_ Negroes, for instance, were an the rolls
-+ in certain grades at a certain time in the
- past, and now we can count that there
ara fewer or more. But these data do
not reveal whether the people in certain
jobs came from lower jobs or from out-
side the government. They do not assist
us in recommending training or evaluat-
ing it. They fail to give us the manage-
ment information required to do a con-
sclentious job in creating conditions that
will make a reality of equal opportunity.
To obtain additional and more accu-
rate information, a new effort has been
liated in this area, By means of a
ohmtary racial designation prepared by
“{Continued on pags 70}

88/ July 23, 1966

', triie equality of opportunity in employ-
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PLUG-IN INSTRUCTION

Computers, harnessed fo teaching machines and television,

proimise a new era in universal public education.

By PATRICK SUFPPES

ONTRARY to the expectations of
C many, the computer may make

classroom teaching more, rather
than less, an individual affair, And in
doing so it will facilitate learning at a
speed and depth of understanding that
now seem impossible to achieve.

The theme of individualizing instrue-
tion is very old in education., Psycholo-
gists long ago docummented the fact that
individuals differ in their abilities, rates
of learning, and even in their general
approaches to leamning. And educators
have concluded that, ideally, the most
effective teaching is that which is tai-
lored to the needs and abilities of each
individual. - But the costs of providing
individual instructon in a’society com-
mitted to universal education are pro-
hibitive. Meanwhile, administrators and
teachers continue . to struggle with the
problem by such means as grouping

Professor Suppes is Director of the Institute
for Mathematica) Studies in the Social Sci-
ences, Stanford ¥niversity. This article was .
adapted from-The Computér. in Americas .-
Education, to be published this fall by Yohn - .
Wilev & Sons. h :

o |

students with roughly similar abilities,
and following the concepts of the un-
graded classroom and of team tenching,

Surprising ‘as it may seem, the bur-
geoning technology of computers may
offer one of the best means of préviding
individual instruction at reasonable cost.
A handful of experiments thropghout
the country already are exploring the
varied possibilities of this new type of
individualized instructional technology.

Computer-based teaching systems,
designed to aid the teacher in the in-
dividualization process, consist of 2 vari-
ety of student operated instructional
devices. These learning machines are
not ta be confused with the

of so-called “teaching.machires™ of re- .

cent years—frequently 'identif
the educational process of programed
learning. Typically, these mechanical
devices dispense instructional material
in a fixed sequence of small, easy-fo-take
steps of one or two sentences, psually
followed by a question. All students
traverse the same sequence regprdless
of differences in background andl apti- -
tude. With computer-based teaching de- .

vices,- however, Yhe student willl study .

{Continued on page 29)

Working at a teletype keyboard, this fifth-grader types out the answer to a prob-

lemn gent by telephone line from Staunford University. The teletype booth is

aced

in a corner of the school classroom, and each youngster spends about five minules

& day workj

on & drill at one of five levels of complexity, As exch child Yorks
throvgh a drll, the compater records his lotal"time, correct or inco

swers, percentage of prob ms correct to date, and the total time in the program.
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Covernment

o Crmﬁnuedfmmpage 25 .
amployees themselves after employment,
reliable information now can be fed into
computers where it can be confidentially
stored and used.

Most federal managers need more

- knowledge of computers in order to best
use their capacities, With this in mind
the commission last year established an
ADP Management Training Center in

. Washington. More than 2,300 federal
employees have attended its sessions.

There seems no doubt that increasing

-, use of computers in government, accom-
.. - plishing many of the clerical tasks by

" . machine, will affect the skill require-

ments and the “occupational mix” of

government service in the future, The

Civil Service Commission has made an

extensive study of this question, and is

giving it continning attention. Employée
displacement has not been extensive;

'« with intelligent planning an agency can

- ‘prevent hardship for the employees af-

fected.

. An outstanding example is furnished

by the Internal Revenue Service, which

has done an exemplary job of minimiz-

mgtliennnpactonanp]gymmxtsemten-
P

" ing and placement efforts. This is the
" kind of personnel job no computer can
handle. o _
* This seems to me to be the answer to
““those who fear that computers will de-
" emphasize hurmnanity, Far from it! By
removing the clerical decisions and the
mass of paperwork details the computer
” may well free the mind of man for more
. worthy use,
" A]rcady it has helghtened the need
for imaginative and innovative managers
who can grasp ideas, think in broad,
philosophical terms, and apply such
terms in decisions relating to public wel-
fare. It has forced a finer degree of
quantitative precision in executive judg-
ment. It has liberated the manager to
give his mind to greater scope of cre-
ativity, Rather than degrading the worth
of the human being, the computer has
placed a premium on man at his best.

program through.
advance planning, 'and intensive retrain-
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By JOHN LEAR

ETWEEN my resignation as an
editor of the slowly dying Col-
. lier’s and the inauguration of SR’s
o Science and Humanity Supplement. 1
was for a short while a minor adviser
" to Thomas J. Watson, Jr.,, son of the
. founder of the International Business
. - Machines Corporation. My experience
" there contradicted two popular beliefs
. Bbout IBM,
The first belief was that all IBM em-
" ployes were required, as a condition of
-employment, to wear white shirts on the
job, stay sober at home, and maintain up-
right on their desktops identical copies
“of a small sign bearing the personal com-
mand of Thomas ], Watson, Sr.: THINK.
I wore light blue shirts, drank cocktails
' ﬁfiuncba and . put ‘the THINK sign on’.
owsill 6f my office wheneved -~
my secretary put it back on my desk;
yet I had a standing invitation to young
Tom’s sanctum,

_._"-'-Antomatic ' éomposition_ by
" the 1BM 11 “a compuater can
do only what it in told 10 do.”

'WHITHER PERSONAL PRIVACY?

| Computer technology may enlarge Man's liberty or inhibit
it; new rules mnst be made; new questions answered,

The second of my working conditions
that ran against supposed IBM tradition
had to do with that then-new phenome-
non, the so-called “giant brain,” or high-
speed electronic computer. IBM has sold
an encrmous number of electronic com-
puters. According to legend, a loyal IBM
salesman would leave his wife if neces-
sary to clinch another sale. The truth
about IBM computer sales, as I experi-
enced it, was that an fmmense share of
IBM's sales investment went into per-

" suading eager customers to delay the

purchase of computers.

Delaying wasg spund business prad:lee
because a compiiter can do only what it
is told to do; §t must follow instructions
literally; until the instructor himself is
sure where literal pursuit of a long series
of tiny steps will lead, turning the task
overtoaoomputercanbedanerous

= 'The machine may complete ﬁx"asﬁgn- .
that the -
outcome isn't really the oni tbeyseelc. :

ment before is owners

The period of my IBM experience
dates back roughly a dozen years. At

~ that time, computers could do only one
thing at a time, in sequence. Computer .

programers — the people who break
everyday English into binary arithmetic
messages { copsisting entirely of numeri-

- cal zéros and ones} comprehensible to
‘the machines—were such valuable indi-

viduals that ¥BM allowed them to sit at
the computer control eonsoles as long as
necessary to figure out flaws in the trans-
lation process. Since then, the speed of
the machines has risen, the size of com-
ponents has shrunk, and computer so-
phistication has grown to such a state
that a machine can do a number of dif-
ferent things at a time, not necessarily
in sequence.

As a result, the computer's time is
worth upwards of $300 an hour—too val-
pable to be wasted by a programer’s

" head-scratching; and each programer

now must figure out unexpected prob-
lems in a separate place while the com-
puter goes on with other people’s prob-
lems. In other words, it is now possible
for wrongly instructed computers to

- maké more disastrous and far-reaching

mistakes in a shorter time than ever,

Paul Baran, of the RAND Corporation
in Santa Monica, has studied this di-
Jemma more searchingly than most ob-
servers of the phenomenen,

y Tk

1 oibehggrt and dili-
gencs. Beginning with a cectificate,
we accumulate hospital end medical
records. We become] deductions' on our
parents’ income tax. [In school, we gen-
erate records of our grades, attendance,
IQ tests, personality profiles, etc. (Auto-
mated teaching will'add to this record
keeping. The vo]um{e of data recorded
per child may be efpected to increase
even more markedly.) After school we
start accumulating employment, social
security, and selective service records.
We may get a driver’s license. Most of
us will apply for mayriage Hoenses, and
some of us will collect divorce decrees
which will end in voJuminous court rec-
ords. If we are lucky, we will be able to
avoid having arrest gnd jail records.

cept with a great

E move from job to job in a mobile
economy cresting njoving-company in-
ventory recerds of our goods. Even as we
move from place in jplace we leave be-
hind short records of our airplane reser-
vations and, for Som4 reason, every hotel
makes a ritual of & g and preserv-
ing the alleged namps and addresses of
its guests for postetity. This is only a
partial list. Think of all the records you
leave as you go thipugh life.

“Behind all this greating of recards is
“the” implicit ‘assumpftion that they will

some day be of usd. In order to be of

use, there must be spme means of inter-

rogating the files to; resurrect the infor-
mation sought. . -

"An Internal Bev ue Depariment in-

- vestigator might wish to have immediate

access to the tax retums of each of the
associates of a man Wwho is being audited,
in order to check dn consistency of §-
nancial relationshipg.’

“A company may wish te have rapid
access to its pe el files to know
whether to give a food reference to «
former employee.

“A doctor may wikh to trace the entire

medical history of a patient to provide
better input into a diagnostic computer.

“The Veterans’ 'Administration may
wish to examine a inan’s complete mili-
tary record and possible other previous
medical records to see whether the ail-
ment claimed as beihg service-connected
really is service-connected.

“A lawyer for the defense of a man
will wish to search for iail and arrest
records, and possibly credit records of
all witnesses for thé plaintiff,

“Professional kidensing boards may
want to delve intg any records to de-

termine if an applitant has-an unblem--

jshed character.
“The military in filling extremely sen-
sitive positions may even wish a record
of all books borrowed by a prospective
(Continued on page 41)
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" Continued frmn page 38
apphcant to insure that his interests are
wholesome and he possesses the proper
pohtxcal bias desired.

*Today it is difficult to gather such
mformahon about a prospective exam-
inee, If one went through direct chan-

* © pely and asked most sources for their
" records about & person, he would most
lkely be rejected, if for no other reason
than that the information is not available
—cheaply. Even if the records were pub-
licly available, the investigator would
have to spend a great deal of time and
effort delving through to discover perti-
nent data, Today, as a practical matfer,
if one wishes to obtain certain informa-
tion about a person, he hires a private
detective who charges a great deal of
money and expends a great amount of
time obtaining a little information avail-
sble from a portion of these potential
records. The price for a fishing expedi-
ticn for information is hlgh and most of
the fish are maccessible

‘HAVING thus summed up “the
pleasant past,” RAND analyst Baran
Jooks into the future through a three-
" step review of established processes of
computer storage of information. StEP
ONE: Manual records are kept by human
‘clerks, STEP TWO: Some ofe&e clerks are
eliminated by putting all the records
into a central computer file with read-
n;gut of the records’ controlled from a

point. STeP THREE: Information is
ad mtoandoutoftheﬁlefmm alarge
ber of different’ points, .
‘Baran envisages oonnechon ‘of one
remote-access computer with other simi-
- lar computers, and through this, “danger
"~ of loss of the individual’s right to privacy
as we know privacy today.” “The com-
~»posite information data base may be
g0 large and so easily accessible that it
‘would permit unscrupulous individuals
to use this information for unlawful
means,” he warns, “Modem organized
. exime should be expected to have the
" financial resources and skills necessary
"ln acquire and misuse the information.”
i~ He expresses concern not only over the
* possible creation of “automated black-
- mail machines” but over the potential
addition of “inferential relational re-
“trieval technigues” now being developed
which, “when fully refined, could deter-
mine relationships of any person, organi-
zation, event, etc., to any other person,
organization, or event " Noting that “hu-
mans, by their day-to-day necessity of
making decisions on totally inadequate
evidence, are innately prone to jump to
_eonclusions when presented with very
thin chains of inferred relationships,” he
cts an increase in the already grow-
v{ng practice of unearthing defaming in-
+formation about candidates for political
- office.

The Baran forecast of computer baz-

ards is fortified by the studies of another
BAND researcher, M. R, Maron.

“Consider,” suggests Maron, “what
could bappen as machines are used
to make decisions about people. For
example, consider “a situation where
a computer is programed to decide
who should get a security clearance from
the government, or who should get an
education loan, or whether someone’s
driver's license should be suspended, or
who should get a passport, ar who should
be accepted for the Peace Corps or the
Job Corps, ete.

“As larger files [of machme—language
data, stored in computer memories,
linked cross-country by telephone]} be-
come accessible there will be a natural
tendency to use machines for the auto-
matic selection (or rejection) of people
according to some pre-programed set
of criteria. Supposedly these criteria will
have been carefully thought out hefore
programing the machine. Even so, the
implications are dangerous.

“In such a mechanized situation, how
does an individual get an opportunity to
“tell the system’ that its selective critefia
dont apply to his own special casel
Each individual is different, each has
certain extenuating circumstances, each
has information which he believes to be
relevant to the. selechon decision and
which the system do€s not consider
relevant. And so on, ¥ an individual
does not have the opportunity to be
judged on the circumstances of his own
special (individual) situation, thenhe is
being treated: at & machipel. .

Wil there ba & tendoncy in' ke <

ture to create an environment where we
treat each other as machines; i.6., where
there is no opportunity to ‘change the
system’s mind’? How can we create a
society where we treat our citizens as
people and not as machines? How can
we create a society where each individ-
ual has the opportunity to explore and

unfold his own special potentials—to re- '

alize what he isP

“These questions lead to further ques-
tions—~to gquestions about who we are
and what it means to be a person, And
this brings us to the problem of values.
What kind of a life do we want? What
kind would we value—ought we to have?
How can we create a society that fosters
those actions and goals that we value?
How define and explicate values? How
measure and compare and rate valuesP
How select among competing values?
How can we estimate the impact of com-
puters on our vahies?

“And if our projections into the future
suggest that we are heading toward a
future society which s not conducive to
a ‘good’ life, what can be done to isolate

the trouble spots and to influence those -

changes that will prevent the possible
‘evils'? Such analysis of future prospects
implies prediction, evaluation, and then

WAL

‘puterized “system of social o L e
capable of analyzing aocurate§_in ad-

some attempt at control. Can the process
of control be made democratic so that a
small professtonal é&lite does not domi-
nate in influencing the shape of the
future?

“Finally, there is the problem of time
—the time that it takes to initlate and
complete - corrective action. :
analysis of the inipact of computers'on -
society and given some corrective action
that must be taken in order to avoid
some future situation, how long a time
lag-will occur between corrective action
and modification of the situation?” _

The positive cultural potential of com-
puters was emphasized last Janwary in a2
report to President Lyndon B. johnson
by The National Commission on Tech-
nology, Automation, and Ecenontic Prog-
ress. Althgugh this report dissented from
the “almost . . . commonplace [ppinion])
that the world is experiencing a jcientific
and technologlcal revolution” of suf- .
ficient power “to make our gconomic
institutions and the notion of gainful em-
ployment obsolete,” it proposed serious
consideraticn of development of a com-

vance the benefits and costs of any socio- .7
political experiment, Such a system theo-
retically could grapple competently with
complex problems such as watey and air . ..
pollution; urban blight, the trgnsporta-°
tion tangle, integration of the N into <.
American society, and the cdntmumg )
spread of crime. "
The Presidential Commissiol
: W(Conﬂnued on pageﬁ'i’ o
i, PR R ol e
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future o creste an environmept where
we treat esmch other as
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 Sdefined the phrase, “system of social ac-

* eounts,” to include mixtures of systems
ysis, simulation, and operations re-
_ reh in proportions required for par-
Heicular cases. Systems analysis and
operations research are now in wide
| . employment in military planning and
- pxtraterrestrial space exploration. Simu-
ation techniques are part of current
tans for global weather observation and
recasting,
"How close are we to a workable “sys-
tem of social accounts™?
2. - One of the best informed men on
% earth on the subject of computer devel-
“opment is Dr. Cuthbert Hurd, chairman
of the board of Computer Usage Com-
pany, Inc. In addressing the National
Auntomation Conference of the Ameri-
tin Bankers Association in Chicago last
month, Dr. Hurd olserved that no com-
ter manufacturer today markets an
perating system™ flexible enough to
ply all the diverse talents of comput-
machines to any complexz problem,
*I suppose,” Dr. Hurd told the bank-
“that as much as 200 man years of
ort might be required to produce a
Wlern operating system, costing say
000,000.”
< Xf such 2 system were to be perfected,
Pr, Hurd said, “it is still unclear whether
aprietorship [of the system] could be
ained under the existing patent or
i .... laws.' I ; S - N
There are two ways, then, to state
the challenge of computerized society.
ne was succinctly put in a recent issue
The American Scholar by Lynh White,
Ji: professor of history at the University
{ California in Los Angeles; “Must the
e of the person succumb to the
ler of the computer?” The other state-
comes from Paul Baran: “What a
nderful opportunity awaits us to be-
e involved in such problems as to
ercise & new social responsibility.”

ABOUT THE BIGGEST RUCKUS ever made around
Jack Daniel's old officé was the day M. Jack kicked che safe.

When Lem Motlow, Jack Daniel’s nephew, started ac our
distillery as a bookkeeper, he generally opened the safe,
But one day Mr. Jack tried to open T
it himself, and when he couldn’c
he got so riled he kicked it. Folks

MELLOWED

still talk about the fuss that went 0

up. But they can also tell you DROP
Mr, Jack was never impatient )
with his whiskey. A sip of "/ BY DROP

Jack Daniel’s, we believe, will

tell-you we're not either. _ ¥4
€ 1965, Jack Daniet DidiBary, Lem Mottow, Prep, Tt

TENNESSEE WHISKEY « 90 PROOF BY CHOICE
DISTILLED AND BOTTLED BY JACK DANIEL DISTILLERY » LYNCHBURG (POP. 384), TENN,

61.
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#THE NEW COMPUTERIZED AGE_]

"By JOHN DIEBOLD

It is an extraordinary era in which
we live, It is altogether new. The world
- has seen nothing like it before. T will
pot pretend, no one can pretend, to
discern the end; but everybody knows
that the age is remarkable for scien-
tfic research into the heavens, the
earth, what is beneath the earth; and

_ perhzps more remarkable still is the
“wpplication of this scientific research
to the pursvit of lifp. The ancients saw

: mthl.ng hke it. The modems have seen

Ho . The progress of the age
almost outstnpped human belief.

HOSE WORDS were not spoken

. Ttoday—thm:gh 1 choose them to set
ortoday in perspective —but were
-in 1847 by Daniel Webster when

i ~$e Dpened a new stretch of railroad track
- -jin: New Hampshire. A greater parallel
ts between that era and our own than
' .ally realize. In that earlier era,
. ‘;“ g, first began to be applied on &
wide scale and out of that process came
an entirelv new society—an industrial so-

. ciely. Out of it, too, came problems,
-+ ity of which still plague us. When we

loﬁk back at that great techno!ogncal up-
Jégval, the  real 51gn1ﬁcance those
: .wpndrous machines is the hunen

- A _aoual change that accompanied

. I'-Mghdustrlal use.
_ . Justas yesterday's innovations proved
5 moments in history—way stations
ig to newer technology—so today
.Gonception of the computer which
have learned to accept is becoming
~ &ing of the past. Up—to-date systems
ﬁdjm longer glassed-in, carefully iso-
accounting machines. Instead they
. perform an almost limitless variety of
functions, and vary with individual re-
quirements.

- For example, the newest computer
Systems may appear as mput/output
:Bhfis in individual desks; small tele-
¥ion-like screens with keyboards and
copying devices. When you ask a ques-
ug You see the answer almost simul-

! ly on the screen, If you want
y of the answer, you can make

thor, who generally ia credited with
the terma “automation,” fs head of

‘THE NEW WORLD COMING

- Tomorrow’s computers will revolutionize business, education,
comnmunications, science—in ways only dimly foreseen.

it immediately. The heart of the sys-
tem is a switching center rather like
the telephone system. Computers, stor-
age elements of many varieties, and
many other devices used as part of the
system are accessible as you need them,
connected through the switching center
to the terminal unit at your fingertips.
Thousands of people may use such sys-
tems at the same time, and each need
knew no more about the operation of
the system than the average person
knows about the telephone. In the next
decade the typical computer system is
going to be of this kind.

Another radical change stemming
from these new computer systems in-
volves the relationship between man and
machine. One no longer need carry data
down to a computer center, or go
through a laborious process of getting
it into the machine and then waiting for
results, Each technological development
is moving us toward an easier, more pro-

ductive relationship between man and

machine, Already, for example, a com-
puter can transpose a rough design
into exact specifications. If an engineer
makes a free-hand drawing of a bridge
on such a system’s television-like screen,
the cumputer will convert the drawing
into exact engineering speciﬁca’fions,
will calculate and display materials and
stress, and show the design in whole, in
part, or In any perspective, in immediate
response to the engineer's requirements.

LOOKING ahead, we see important
changes in technology such as chemical
memories; fuid and pneumatic systems
that have instantaneous response; ability
to store images, graphs, drawings and
photographs, and tc transmit them
around the world. All these will be im-
portant elements of future computer sys-
tems. Graphic elements and the ability
to communicate with TV screens are
already becoming influential in prog-
ress being made in computer design.
Yesterday these elements were un-
dreamed of,

Work is being done on language
translation by machine. Some document-
translation {s already on a regular pro-
duction basis~in fact, people are now
attempting to digest articles by machine.

This work is still in its beginning stages

—Honeywell,

for the blind now can be transjated
into Braille by computer 100 gmen
as fast as with standard metheds.

Computerized eompnsition,—l;mks -
and there are many problems to be over-
come. But the history of this teclirology
is that what seems impossible today L2-
comes an accepted part of our lves to-
morrow. ,

Development of voice recognition by
computer, while rife with problems, alsa
is yielding results. Despite all the diffi-
culties, voice-recognition eq pment
can be purchased today. No serious fore-
cast about computer systems in the
1970s can omit voice recognitiim sys-
tems with several-thousand-wordivocab-
ularies. If this sounds unpromising,
remember that only a few vedrs ago
people used ta have two- and thiee-day
meetings to discuss the problem of
keeping records on magnetic tape. How
naive that seems to us now. Today, we
already have machines that learg (they
are called heuristic machines), that de-
vise their own route to a goal or s¢lution;
machines that recognize patterns; and
machines that can devise their own
strategies — for example, winning at
games with the men who design them.

Adding tremendous impetus to the
technological explosion is the fa¢t that,
as computer capabilities are increasing,
custs are decreasing. Between 1983 and
1972~a single decade—there will be a
decrease of 83 per cent in the cost of
completing a typical data-proressing
job. During this period, the ¢ost of
storage by magnetic tape will g¢ down
by 97 per cent; the cost of image torage
by 96 per cent; and communication line
costs, because of increased spdeds of
transmission, will decrease by BO per
cent, These changes In economics will
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mesn that we will be able 1%
with information téchnology’
now cau even imagine.

Let me turn now to the problems of

~ putting: these machines to work

OWHERE s the turn toward tech-
nology imore obvious than in the way
we matage. When we first started to
apply vomputers to business operations
in 1954, we went through a very diff-
cult experimentation period and were
faced with the most puzzling kinds of
problems. We have largely emerged
from thpt period, however, and today we
are using computers in business for al-
most everything conceivable—and much
. that was not just a few years ago. Senior
manarg&r‘::nent has begun to realize that

the appflication of this technology is too
t to leave to technicians, and
that dtamatic things can be accom-
plished! if people who know the objec-
tives o¢f a business will take the
respondbility of putting these new ca-
pabiliti
you find remarkable achievernents.
- But mlong with this progress have
ew questions and problems.
There are, for instance, union negotia-
- tion quiestions. Throughout the country,
a numYer of owners of newspapers have
been willing to stake the very existence

drive lihecasting machines, Just over the

_ horizﬂ, it is clear that this entire process
will bei bypassed. Is it worth risking an

. enterprise on a process that is disap-
* pearing? .

There are many similar questions.
What kind of men, for example, should
be trai¢ed as managers in the new tech-
nologicu] environment? How do we cre-

to work, When this happens,

... of theig enterprises on the zight to install
ﬁ'*co'm. ter to prepare punch-tape to.

more and more of

ly educated and creative personnelf
These are only n few of the problems
we face, \ :

‘Most important are the human as-
pects, They are related to every problem
we have in this 8eld: questions of fear
and uneasiness when faced with tech-
nological changes; questions of educa-
tion; questions of identification with un
enterprise, with a profession,

But along with the question of how
we manage are questions concerning
what we manage—of new areas of busi-
ness opportunity. Here, I will spesk of
four main new entrepreneurial oppor-
tunities. The first is the obvious one
that has already taken form —the in-
dustry that supplies the systems and the
equipment. 1t is already a multi-billion
dollar industry, and this is only the
beginning.

The second example, as yet nonexist-
ent but about to bloom as an important
basie industry, is the data utility field.

This is analogous in some ways to the.

electrical utility industry: It is cheaper
for many people to use a central utility
than for each individual to have his own
generator. The same economic reason-
ing applies to the data utility industry,
where many people can use a machine

“simultaneously. The technology of reul-

time pmmiﬁl time-shasing, and com-
munication will aliow this to happen.
Small and medium-sized businesses—~
and for some purposes large businesses
—will just plug in for data proocessing as
we now do for electricity,

The third example is the one now

being called the inquiry industry—in
some ways, the publishing field of the

dhat 18 eondud»;m future. 'Th

Coenk, ok lag B
RN N

Al allow the'

&

pristary data over a commiunics
system In answer to a query placed by
the customer. The possibilities are uny
limited; practically any information cg
be provided. We have already started }
see the purchase of publishing frms }
electronic companies, and this is just th
beginning. There will be major changes
in ownership in this area in the near

future as businesses begin to position
themselves to offer such services. RN

THE fourth example is an industry of
computer-based educational systems. As
technology allows a dynamic or “alive”
relationship between a student and a
machine system that answers questions
as they are posed and discerns gaps in*
a student’s basic grasp of a subject, the
much-heralded but until now disap-
pointing teaching machines (better, 1
think, called learning machines) will be-
gin to mean someéthing. Such systems’
are already at work in some industrial
situations—IBM's Maintenance Training
being a good example. Other precursory
can be seen in mentally handicapped .,
children’s use of computer-driven type-
writers to help them overcome some of
their handicaps. o

If there iz one salient fact about in-
formation technology, it is that it is go-
ing to produce enormous social change,
As the quality of life is changed, a5 thej
rate of Yearning, information, travel, and
communications all change, we will see
a major change in Lving pattems, in 2
hopes and desires. In short, a complete
new environment will exist.

Computers in medicine—at the Heart
Disease Control program field staiion
in Washington, D.C,, electrocardiograms ;
can be received by phone and analyz
by 2 computer fn less than a minute.
(Left) Technician monitors wave pat
terns on miniature oscilloscope,
(Above) Dr. James K. (?:oper of
George Washington University Medical
School studies an analyeis typed ont in
numerical form by a teleprinter.
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