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ABSTRACT

with the implementetion of computer technology into

modern campﬂny BAns g@memt, tha vary principles and ecnc@pts

upoen which the . the@ry of nanagement- fundam&atal% are based,

nam@ly Planning, Ofganizing, Diructing. aﬂd Ccntrslling, are

in jeapardy.--

This qtudy attemptg to ralate au%wm&timﬁ to org&nizat- '

1on and mamavem@mt and to explain h@w the computur has

affected the traditional struetural elementg of mapsgerial

-Ofg&ﬁiaatiﬁn &nﬁ d@@ision making. Just nnat typa of oOrEen-

lzatianal structuwe will 1% in vhers. autmmation prcdcminm
atea? Linﬁ? Funetional? Stafrf? Camnittea? Or some sort
of c@mbination? Inﬁeed, are any of these traﬂiti@nﬁl
methods t@day even appr@pri&t@? |

Thc ADP displaced worker situaﬁion is portrayed and

: acti@nﬂ fer 1f8 alleviation 816 sugg@steﬂ hanag@rial ap= -

prcach@s to copiﬂg-with decisi@n mahiﬂg, perqonnel-training,.

and or@anifational structure ev@lviﬂg frum an ADP infiuenced
soo*ety are prasented New equipm@nt adv&nces and current
teahniqu@s aro discussed and - the feasability of the ttotal
system" oonaidered in terms of its rel&tionahip to BANARe-

ment,



CHAPTER I
THE IWTRODUCTION

'The eyt and sclence of-manﬁg@ﬁént ere undergolng &

redical chenge, A%t the heart of this changs 12 the elec-
trpnie @G@pﬁt@r,~ e other technical developnent has &lt@f%d
éo many humen activitles in so "h@rtra tines

Aé“épﬁ fed o ﬁﬁﬁ&gﬁﬂcﬂb and auta&&tic data- procea@ing,

fhe eo@?v%@ im litule mor& than a dee&de cld and- 1ts use

has g?@?ﬂ u@ rapiﬁly thﬁt ong can- cmnsidar it the basis f@r

a seu@wﬁ indLat?ial fﬁvalution, The next ?D years will :

show teohnmlagi@al grawth equal f@ thﬁt wnioh @ccurred in
the pa?t 200 years sin@e the industrisl fQVﬂLULiQne

60mpatef Grewtn ﬂ

‘ Tﬁe firat comput@r u%ilizad for bu93P@Sm tjpu data -
prcc e85 & g wa; inﬂtalled by the Census Bur%au in 1950
Four y@efa lauer, the Genﬂr@l El@ctriu CampﬂpV_installed
an induutrial GO%put@r at the Lauibvillﬁ plaﬂt A In such
a shozt gﬂriod of pxactical applicatiaﬁ, the computer
beeauﬂ@ of 1t Speed in pracoasing data has pr@fcundly
affccted all aquots of the social anﬁ economic life in
this ocuntry and has- merved as the foundat*oﬂ f@r imﬂusa

trial &utomatien.

lppuce I, Garrett, The Impact of ADP on the Future .
Managerial Banvirvonment, 1965, Badstons Arsenal, Alebeama,
Redstom uvLontixie Information Center. P 1.
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To galn a proper perspective of e@mput@rudQV@lepmanﬁs.

‘the history of electronic data processing should be -exam-

?im@dmin teryme of  the growth of computer -instellatlons and
?;a prief look should be taken et computer system fﬁnﬁam

i; mentals. |

A logical ez@mim&tigﬁ-af—th@-gfewﬁh of e@mpﬁtéf_”“
f.ins%allations mﬁst-é@%&iﬁer-b@th numbers and dollar value,
[ iThe data processing infustry had 'its biggest~yeéf' in
1965%, aeccrdiﬁg‘ﬁe-H@ﬁ@?ﬁ@ll'srPr@sident,-W&lter~w. Finke,
 Finke also estivsted that. "The rate of increase of cume o
ulative‘inst@lled sy&t@msswill atart-tc~d@clina~bhis y@ar-7
ras nany earlier computers reach the end of their;usaful ‘
1ife,"? But ﬁhiS-estimat@, according to Figure 1, 1is

incorrect,

Pigure 1 does~showVHQW@vef,wthat'the:numb@r'ef\eomput@r-
installations has increased -rapidly to a-point vhere it is
prediet&ﬁ that the rate of inerease will stabilize near.
the 1966 level, On the other hend, the rate of-doli&r~-
expenditures, for fewer computers, -1s expscted. to continue .
to increase (Figuré 2).r This is due to replacement of
older comp@t&rs with more sophisticated and larger -equip-
renv, | ' |

The problem faced is, howrhag-the‘computerneffect@d

the traditionsl crganizational structures of company

2Diebold Group Ine,, Automatic Data Processing
Newsletter, Vol. IX, No, 17, 18 Jan. 19595, p., 4.
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maﬁagém@nt?' Have fh%? been edvenced, disrupted, or even
"-'gialy disturbed? Providing insight to end a eritical
_égélysis of the éffecﬁgmggmﬁyggiﬁgpidly growingream@ater
Léééhnalagyuis the sblective of this study.

iComput@r Syatem. Fuﬁdamenfalﬁ-‘

The modern mansger, -in order to recognize an aunto-
fion organizational pr@blem,-should‘revi®w~the bagic
computer oriented. principles and functions,

' _The general organization of digital- computers f@ll@vs
the.pattern shown in Figure 3 for the UNIEAC 1050-1I1 Real
'°me System, This system 1is presently rupla ing the RAMAC
coﬁpucer system, recently used in the Minot AFB Supply: -
ofé&nization. and it currently comprises the USAF Standard
Base Level Supply computer system. -All computers, includ-
1ng:tho@e rentioned abcva, have four basic funetians..
inﬁut processing, c@utrol and output,

The purposze of most digital eemputer sy.tems
is to recelive and etore data, to process this datas
ard to supply the result of this processing to
wneever requested it, To illustrate this input- -
processing-output function in terms of the come
ponente shown in Filgure 3, assume that a computer
is to add 2 + 2, Two 2's are supplied for
proceseing from the lnput., The input does not
gpecify whether these 2's are to be added, sub-
tracted, nultiplied, compared, or what heve you,

- The 2's are stored in the memory portion of the
. processor in specific locatlons known to the

- programmer, An instructlion is then supplied to
the processor, also by way of the input,
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and Various
Peripheral
Controls

Figure 3.—~Basie Organizatien of 1050-11 System

SOURCE: Operator's Reference Marnual, Unpublished
Training Manual, United States Alr rorce, Alr Training
Command , Amarillo A¥B, Texas, 1966,




The instruction specifles precisely how the
2's are tc be processed and what 1s to be done
with them efterwards,3 :

If pr&casaed Anforuation is not %o be retalined in the
f;processor nenory or in the maghetic-drum menory,: tha
: processor controls can sutomatiecally "oubtput® the infarm

: matian in the f@rm ef printed char&e%ero, card e@des, or

f{tapa eagﬂs,

- 30perator's Reference Menual, Unpublished Traine
S ing Manual, United States Air F@r@e Alr Training Command,
Amarillo AFB Texas, 1966,




| ' CHAPTER 1II
ANALYSIS OF ORGANIZATION BY TYPE

The tremendous impeact of the computer on the total
Tﬁﬁsin@ss structure has created doubt in Some guarters as to- -
.fﬁe valildity of recognized basic principles of organizatiaﬁ,,
i The objective will be to ocutline and dlécuss the organ-
5i§§tien&1 concepts, and to detarmineg which stfuctur%, it any,

1sfmost atle to cope with the advancing age of autemation.,

f; Historically, there have been three besic types of

rgaﬁiz&tional gstructures, one of which most compsnies have

ﬁﬁd conpativle., They are Line, Functionsl, and the Linse
féff combination., Some writers? consider the Committse as
_baSic forz of business orgenlzatlon; however, 1t is geﬁ«

argiiy not as well accepted &s are the others, because in

the committed declsion-meking tekes longer and usually
%glts in some sort of group ccupromise, As an advisory

_ﬁéticn the committee 1o fine, but it is a weak control

device and a poor substitute for preper organizatlon,

Ihe Line Orgenizetion
. The most common form of edministrative organization,

b¢¢1ally in smwall and medium sized companies, is the

rect line of commend, It 18 usually regarded as the

I
e See J. C, Hall and E, M., Robinson's College Bus-
ness Orpanization end Manssement, MeGraw-Hill, 1964, for
‘good discussion of tne Committes form of crganizatlon,




_simplest of all forms, since duties ana PPQPOHbibilitieﬁ
:10W directly along a predetermlned chain of command, In
very case the chaln of suthority is an unbroken line from

;the top to the batfom of the enterprise (Seﬁ Figure 4),

Stockholders e
President
;'{i%,P. Sales V.P, Produ@tionE 1 V. P. Finance:
Office Force ' Lpffiee Forca
S - |
Plant
Superintemﬁenti
Foreman-Dept, # Foreman-Dept, 2' !Forem&nunept. 3
“Vorluen ~Workmen Workmen

Figure 4,--The Line Organlzation Chart

. SQURCE: Extracted from Industrial Management by
: §pr%ge1 an% %ansburg, sth Ed,, 1963, John Wiley and Sons,
: . °p P- e e




: The line form of organizsation has the advantég@'af
;Glearly defining the dutles and reSponsibilities of each
mn; hence it achieves good results in both discipline and
;poﬁtrol. Howaver, the extreme rigldity in the lins form of
;§§éanizatlon seeningly tends to dull initiative, for opsr-
:éloﬁs must be canﬂuct@a on 1nétructions fr@m‘&b@v@ even
ffathe instructions are incorrect.

| In gens r&l th@ larger the enterprise, the nOre appar-
ent are the weaknesses in line organization. It suffers
fom the common fault of all extended ehaims It is no
~sﬁﬁong@r than its weakest link. Th@ line systemn, howsver,
*fé%ains effective in emaller enterprises; and in such
gféanizationg 1t &5 probably the most effective system,

As a factor in thils study, the completely line-

_ffiénted organizational structure 1is of little value, This

itéﬁds to be partioularly true since the line structure

Hdéﬁplim@nts the snaller company.  While it is'true that
7Sﬁaller companies may utilize computer facilities, it is
sually on & short-time rent&l basis (pcssibly for a part-

ilcular pr@blem--y@ar anﬂ accounting, ete, ) and not. for

;major corpcrate information requirements,

;The Funetional Organization

In this form of organization, tn@ operations are dive -

ded sccording to the different functlions of the business,  fL3
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Egeh.fﬁnaticn is dir@ct@d'by a specialist, and he is

thorized to issue oiders in his field throughout the

Ganeral Man@ga#

Sales | Credit | [Advertising
Mensger Manager E Manager
Appliance Clothing | Purniture | | Toy -
epartuent Department Depsrtment l .Department

~ Pigure 5,--The Functlonsl Organization

. NOTE: 1In this functlonal organization of & department
tore, each department head is responsible to three nan-
agers who ars specialists in thelr particular fislds, Such
ivided leadership cen cause confusion.

e SOURCE: Extracted from Cellege Business and
rganization by Edwin M, Robinscn and J, Curtis Hali,
rd Bd,, 1964, McGraw-Hill Book Co., N. Y., p. 79.
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"Each empleoyee is dlrectly responsible to a different

?ﬁarviacx for each important part of his job.'.Also,‘each
_eéartmeﬁt“ié resPQnéihie to several specialists, each of
whom has jurisdiction over a specific type of activity."s
| The advantﬁge of the funstional op@r@ticn is thet it
en&bles a cmmp@ny to make the maxlmum use of. Spgciali?@d
talent In this form of orgaﬁiza%ion, h@W@ver, the con-

census of most muthors 1s that, it 1s aifficult to achieve 7

eoﬁrdlnati@n of the separate functions, Discipline tends

toib@ weak and ccnxuﬂi@n arises, For th@s@ f@ﬂsoﬁs alone
the functional organization ig - rag&rﬁ@d 83 1nad@quate for
our purposes, |

Th@ Lina»&t&ff Orzanization

o Robinson and Hall perhaps. best. deseribe the Line-GCtaff
fy?@ organizatian in 1ta mestradvantageous 11ght..."Th@
Linemsﬁaff‘ organization combines the best features of the
i?ng étructurg and the functlonal structure. ., .an& is todsay
ééfhaps the most popular form of bus inees érg&nizatiomeﬁé

| Under ﬁhis‘kind of orgenization (ses Fig, 6), the line
inision 15 engaged 1n carrying out the operations of the
ﬁusinéss.. The staff di#iéion is @ng&géd_iﬁ_solving gpecial

_problems and in providing needed facilitating services,

o 5J. Curtis Hall and Edwin N, Robinson, College
Business Organization and Managemsnt, 1964, New York,
tMeGraweHill Book Co. p. ?8

6pall, p. B0,



[St@&kh@lders

’Board of Dirvectors

12

“Business T e -
[ﬁEGﬁﬁﬁ;lSt _____ } President Legal Counsell
?%ﬁeasu B Controller i lGener&l Hegr i Secretary
?7P6f56ﬂa1 Plsnt _ nglgghﬁanéggf?
| Director Worke Manager ..l ? |
(.
' | .| General Plant
Purchasing Plant . Superin- Plenning Sevvices
Agent Enginesy tendent - Mansgex | Manager
Forenan . gF@?@an ! i Forenman L - Forenan
- Workexrs Workers Workers Workers
Figure 6,-=The Line-Staff Organization
SOURCE: Extracted from Business Kanagement by

~ Lynan A, Deith and Carlo E, Gubellini, 1958

- Book Co.. N@w York, p., 402,

VoGraw-H1ll
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An apparent advantage of the Line-Stalf structure 1s
;khat it accomplisghes a satizfactory division of 1abor_wiéhu
féut sacrifieing @learmcut sontrol, The supervisor, who is
fin e lines pﬁsition, ‘38 able to exercise direct control over
:his employ@@s. At the sans tim@, he is rclieved of the
 responslbility for sclving meny sSpecial problens that arve

Béyand his understanding or ability to handle, The service

ﬂ'p@fS@ﬁﬁel‘dO not interfere with effectlve control of Oper~

ations, yet they provide a valuable helping hand when it
f_is needed, '

 Thurston's Anelysis

While the LineaStaff typ@ erg&niz&tion 15 in pfedomm
inonce today. and seons dewtimed to rcmain there, there aré
ifindeed narked ehang@s on the horizon, The question immed- |
: iate%y'bf@ught to mind 1s;jwho will plsy the most 1mp@ftaﬁt‘l
| role in the age of eomﬁuters; the operating manager or the
stuff speclelists?  Just who will predominate? In his
L.penetrating article, "Who Should Control Information

: Systems?“7, Philip H. Thurstan,aﬁélyzes the strengths and
wa&akﬁésges of Sp@ciallstﬁraﬁd Operafiné panagers with
”'regard to their deslrability for maﬂaging 1ﬁf@rmation

; systemq His analysis, ss extracted from the vworks of

_ Lester R, Bittel, follows in part.

. TLester R, Bittel, Management by Exception, 1964,
- New York, MeGraw-Hill Book Co., pp.. 259«200.
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The Staff Specialists Adwantages: R t

5 1. They are the prinaipal source of new ldess,
ey develop these ldeas because:

- &, Their positiors and time allow them to
observe and study ourrent op@r&tions and the implieations_
f change,

: b, ' They ere not limited by the need to show
profit in a given operating period but can tahe 8 long-
rang@ viewpoint, _ ,

. Underlying these othey reasons, " the prin-
oipal significance of thelr job 11@0 in examiniﬂg and chang«
Nz systems, )

2e Spe@i&liats are trainzd in new wathods erd
ew data-handling equipment and tend %o take & brosd view
f systems problems, Where as operating menagers, with
their emphasis’ on expense responsibility in the current
eriod, tend to take & narrower point of view and regard
:ystems problens as sepayated by department linas,

- 3. The appainﬁment of a Spe64&715t to carry out
ststems work represents a eommitment by m&nagement to
ﬁimpraw@ systems.

The Staff Sgegialiﬁts Limitaticn8°_

- 1, Operating people resist planmning in which
,they have no payrt; they resist efforts of speclalists to
. seek information or to install systens changes; and they
elay accepting responsibility for new operating systems
nstalled by speciallsts

24 Sp@cialists are blocked not only by the resis-
ﬁtance of operating pecple but also by the speclialists!?
1imnitations. Few men can, in a matter of months ox years,
move bbtween such diverse areas as manufacturing, engineer-
ying, end marketing, and in each assimilate not only the
rincipal flows of information end the major exception

- routines but alse every lesser requirsment which nust be
met, Operating psople have & distinet advantage in their
,understaﬁdiﬂg of tne process with which they work.

3. Som@ 8pecialists perceive the successful per
iformance of thsir Jjobs in terns of achieving change to the
extent of disregaxiing the practical needs of some operating
Sltuations end of urderestinmating the 1mportance of cost
;and timing considerations, ,
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Th@ Oﬁﬁrﬁting Mﬁng@fs Advantagesa

1. They possess detailed kncwledg@ of the jobs
to be changed, This helps them in sssembling information
 pecessary for systems decizions and in vecognizing whati
'*nanges will improve the immediate work situation,

_ 2. Once the sup@rvisor 1n control of an Opefn
ation 18 eonvinced of the desirability of making & system
change, his position enables him to effect the change with
greater case than can th@ Sp“@i&list '

3. OPQT@tiﬂg narvagers make another contribution
to systen changes through their strength in manpower, which
enables them to give substantial support to °ystemw projeets
1n nany areas at the sanme tixe,

The Operating Mamﬂgurs Disadvnnt&g@s-

1. They are limited in their knowledge of methode
for harndling information, AB indicated earlier, they tend
to think in terns of existing ereas of responelibllity,
where as the Speeialist has & br@&der cutloak.

: Opersting people also tend o emphasize current
qperati@ng, ghowing & relustance to change existing work
patterns, : -

It 48 evident that though both the operaéing nAnAger
and the staff specialist h%ve their related fauvlts, b@th.
ar@ indiﬁpensible within the framework of an effective auto-
matia data processing syﬁt@m. Latey, it will be shown how
line and staff p@uit ions are diSaﬁpearing as separate

funutianq wiﬁh a regulting intersction between the two,

8ybia,



CHAPTER II1

'MACHINES AND TECHNIQUES

uipm“nt Advences. .. . i e e

Comther Yequipnent edvances® &re now clearly def insd
requirem@nus evolving fron shortaomings of early eguip-
nt, particularly in the area of input/output devices,
';The rate of technologicsl improvement has been ons of
computer 1nﬁu3tr§'s outstanding characteristics.

gﬁite its shoré history, two generatlions of cémﬁuters, :
qﬁuﬁ'tﬁﬁéménd solid state systems, Nave already been
troduced, a third genefationAis now availéble and widely
iiiz&d, These machines use such edvanced components as-
éﬁetic thin films, tunnal dicdes, and microministurized
rcui%s an& operate at Speeds measured in billionths of &

conﬁ in solid state eomputera. Future computers wlll

e?form up to 2 million @per&tions a second.,
These t@chn@loglcalradvances are leading to lbwer

éts per caleulating opsration., Third generation computers

G#ﬁ 2.5 times more than second generation equipment, but

11 operate 10 times faster,

-eéhniqu@s for Computer Use
It appears to be almost unanimous among ADP users and

'aﬁﬂfacturera that most mechanical problems that have
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_m&l computer use are elther solved or well on

olution.

ﬁéﬁle as the progrese has been in compuier
 _e§fthe past decade, Industry experts regard
 ££€'the same Stage of development that zuto-

%ﬁen.th@y began to be generally aécepted by

_w%:have seesn the emergense of very expensive

being us&d on & monthly rental besis, These units

,purp@se storedmprogram diyltal units, similer,
écts, to the l@giﬂalmpr@cesser module used in

£1050§i1 and other large syetems, The systen does

0 béﬁvery fast since it is primarily used as a

aloulator (but vastly more efficlent) with o stored.

We Gan expect the following develoPments in
g stems design:

L_The physieal eize of systems will continue to
_wlth the introduction of integrated circuitry, and
h from electro-mechanical to electronic input/cutput
:sociat@d with the computer,

- Mi@romal@ctrﬁnic components will bzoome cost
e with staendarxd logic clreultry, csusing substan-
-reussions in the struetural design of meduim and
scale computers

. Parallel modular copputers systems, built
standard set of lozieal processor m@dules, 1/0

aggofem@ries, will become the basic system of
s _
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S d. There will be continued d&velopment of higher-
vel programming lenguages and executive roubines, making

s computer nore accesslble to the usey, This closer man-
chine interface will be further emhanced by the avail-
hility of displays, permitiing continous exchanﬂe be tween
he man and the machine,

- Another exauple of the highly advanced systems which

seareh 1&?0 hum&n processes is making possible is th@

_gr@epﬁfan, & pattern fueogni%ien d@viee. The perceptron
.1éfinguish@s batween different letters of the alphabed
nﬁ;can recognize faces or other objects, )

5 In cemmunieations the lazer baam is & new eomponeﬁt
1ch is the result of study in. elﬁctr@nics and optics,
hg;l&ser nakes possible an entirely new means of long dis-
taﬁéé*c@mmumi@atien¢through“stor&g@Fwaelectronic ensrey
Aﬁg“cfystal. Tha-discharge of the energy as a burst of
.éﬁé is so well medulated that it cen be converted back
faﬁ_1ntelligible:%eléphone convefaationrbatW@eh men or

-. Continuing military reguirements will result

in further developments in learge-seresn display

“devices, OSlide-projection displays sppzar to be

- the most relliable and ezslest to maintaln, and
wWill probably bs used to satisfy nost industrisl

requirements, Matrix display systems will prob-

ably appear a8 production equipment by 1968-1970,

We can salsoe expact dramatie new improvements

In the field of electrostatic and Xerographic

- coplers, Office photo-copying and mierofilm

v equipnent will be developed as integrated ele-

© ments of & tatal_infcfmat%gﬁ processing systen,
by the end of the 1960's, o

9B1umberg, op. cit, p, 28,

10B1umbafg, op., oit, p. 30,
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Tot91 S:g?‘s.s tens

Much has been said about "t@u&l syutems" of computeru

3i§ation, it as far . as bij business is cenaern&d, no real o

total sy¢€@m has Yet been developed

‘In a t@tal system, all the pertinsnt data
would be caught up-at its source, scrsened, class-
irfied and stored, and forwarded to those who can
use it,.  Any managery in any department could
obtaln any information he needed at any time,

Parts of total systems do exist, For exanm-
ple, when a customersts order iz translated into
machine language and fed into & computer, it mey
be merged in the master production schedule, the
parts and sub-gssemblies determined and compared
with an inventory, and shep schedules crested,
There pay also be 'feedback?! in the form of
information from the produection floor on the
status of the orders, and so on, But this is

~really a 'sub-total! system covering one part
of the totil e@mpans opera*ion - the filling
of ordera, ,

The continued developm@nt and perfection of these naﬁ.
Eﬁﬁ sophisticated concepits and systems will again lead-te |
8 read justrent in the organization strueturs, It will
félso requlr@‘and bring cleser to reality the developmené
-of a modern executive eapably equipp@& with the esssentials
"form&fly needed by bcth the Line Eanager and St&ff Speclial-
f}st. One might call him a modern Mamagiﬁg Specialist,

: lErnest Dale ard L, C, Michelon, Hodern Manmgemﬁnt
Methods, Cleveland: The World Publishing Company, 1966,
;:'.Pp. 19 Ew195 -




CHAPTER 1V

EVAL&ATION O? THE ORGANIZATIONAL EFFECT OF THE COMPUTER

ny office warkef, with several years remﬁining prior
iremenﬁ, having no basic appreclation fer ADP will
hkely find he 1s not fully eguipped to complete his
_f%@rk life, ADP to many werk@r& involves & complex |
af;ﬁé@hinea, eﬁntralled by a pscullar ianguage, and

si@od onnly by & group of exceptionally talented people.

vef; nost ccmputef displaced workers can, if willing, be
aetorily retraine After an initisl acqualintance

DP' the worker will find that it iz not nearly as
Vex_as it seemg; but thet with diligent and properly

Ed effort in the form'of training he can perform
7u§efu1 part of the changed technology. |

j It is ezstimated that 35,000 workers are dis-
placed by asutomation each week,1Z  The raging
rgunent over whether technology simultaneoualy
creates even more jJjobs than 1t destroys is irrelev-
‘ant to the fact that nearly every new job demands
‘moyre human £kills than each old Job; the net result
18 always & need for more job training, Studies
have also revealed that 30 per cent of high-school
‘drop-cuts permenently Join the two nillion
‘unemployables ard the 35,000-psr-weck displaced
‘Workers, Obviously, this éencormous and growing
‘pocl of people neading education and re-education
can only be drained through a massive retralning

lzDiebold Group Inc.. og, cit. p. 7.
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gram implemented with mess-éducation teche
nalogy. There i8 elready strong irndication
that the Govermment plans to 'fight sutomation
with attonation.?! . President Johnzon, in
opcsing & doubling of the total national -
expanditures on education, specifically proposed
Fat-yeary Sperding, . .to establish ‘regional
educational laboratories, . .to train_teachsrs
and to develop new teaching systems,;+3 It
is in these experimentel training centers that
the first steps toward instructionsl auto-. . _
mation may bs taken,

;The'Fedefal Govermment has managed to cope with the
lem of worker diSpl&eement due o amt@ﬁati@n, within
own.raﬂks, bvetier than som2 private businesses bscause
h@ 1&fgb numb&r of Jobs regularly available in whieh
lac@ aispla@aﬁ WO Lk crﬁ.

i Beneficial factors facilitgting the rea-
sslgiment of displaced employees have besn the
cgrowWih’ in ageney prograns, the magniibude of
roverrment employment, the new positions orszat-

-ed by sutomatlion itselfl, and the leadtlme of

tvwo or more years between the initistion of

~plans to convert end actual operation. Normal
employment attrition is expscted to continue

Yo comntribute to reducing the numbsy of

“employees .yequiring reassigrment,lS

‘Apong the implications of btechnological change for
anagenment 15 the fact that many of the new jobs created by
ﬁﬁdm&tion will disappear smong these joba., Advanced

élopments in the organization of computer systems &s well -

1351umherg, op. ¢it., p. 61,

v lipos E, Packer, "Computers, Education and the Governa
_nt " Computers snd Automation, March 1965,

: 157he Diebold Group Inc., Aubtomatic Data Processing
eﬁslatter, Vol, IX, Ho, 7, 17 Aug. 1964, p. 3.
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gs in the effectivencss of computer softwére wiil’gr&&u.
ally take over & good deal of the type of prcgramming
‘work thet has been nost comamon {in the early years during
kwhich_ccmpuﬁers have been applied to business.

The snswer, if the worker is willing,'lies in training
;gnd fe%f&iningf»mln é@me instencas iab@r snd _managensnt
ﬂﬁave joined in research and tralining programs to‘aSSist the
worker in transition from oune job to another. However,
.there remsing some fesr smong the labor unione that suto- -
“étion will not replace jobs as repidly as they are
:liminated, The view éf<labor concerning the entire area

-y

1

aﬁtomation can wWell be epplied to the ADP area, Table

. 12 a sﬁmmary of thoze viéws witﬁ laﬁsr«pggﬁoSed solutions; ;
The recent increase in appropriations. by the Federal o
:bvernm@nt Tor education, the willingness of labor unions

to contfibuté to au%omaﬁionwdisplaced worker retraining, and
*fhe efforts on the part of Business Menagement to influence

8school curriculs 811 indicaté the probvlem, though large, 1is

~directed towayd solution. However, the individusl and the
manger mist assums responsibility for the trensition..

The Mangeers Role

Managenment Levels -~ The chief executive of a company,

“ﬁcrking with & board of directors, has the responsibility for
the econduct of the business, This responsibility 13 ususlly
shared with & deputy and the senior administrative officers

¥ho constitute top mansgement. The senlor officers are usually
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TABLE I
How labor sses the issues

and the action to be taken

Ms jor Issuss
Industrial

Action To Be Taken
By Industry

Deocreasging Job opporivnity
in manufacuring, mining,
| and transportation inﬂustry

| Workers are baing "disloc-
Jlated;? they neasd more Job
security'_

| Change in wage structure
tand job evaluation systems

| Lebor not sharing in the
| gains of productlvity from
; autaﬁation

| Industry's labor needs are
changing fast; workers npust
be retrained :

Through collective bargain-
ing eatablish proviqieﬂs
for: _

Shorter work week

Stronger senlority rights

Sevefancé paym@n%s and other,
supplensntary beneflits |

New systenms of compénsatien..'
eliminating incentive-~type |
vage paynendt plans

Higher wages

Earlier ratirament .

Retra 1ning programs

Speaisl funds to cops With
autonmstion problems

SQURCE:
MeGraw-H1ill Book Co., 1964,

John Disbold, Bsyond Aut@mati@n; The
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Lthe heads of the major coupany Tunctions, By.viftue of thelir
‘posltions, these men Iin top administrative pasts have a
f@hance to see the company's problems in the sggregate, The
ffop.gr@up may constitute a kind of cabinet and can integrate
_thelr views into common policies ard attitudes by exchanging
finformatiom and thorgughly knowlng one encther, |

The term 'middle manager? or !'Jjunior admine
istrator! designates an officer of intermediate
rank charged with responsibility for administering
from one part to more than a dozen separate parts
of the orzaenization, Frequently he has charge of
one or more ranks of Supervisors, '

The top mansgement of thz future ordinarily
vill bo drawn nainly from middle management,
with some members from the steff of advilscry
officers and some from outside, Mozt of those
in line for top positlons will have to go

- through the discipline of middle management,
They can develop satisfactorily only if they
brogden thelr view as far as possibvle, looklug
at thinge from the point of view of the company
rather than their individusl depariments,
This overall view comes aboubt bast by sucsess-
ful efforts of coordination., The middle managers
ez & group need to pull togethsy to keep the
machine functioning Smoothly and to build for
their own as well as for the collective future.l6

. The lupact of ADP on business has serxvad to valldate the
 §rem1se thet mensgers must be dynsnic in thelr guldance of |
én orgenization. The ability to detect and apply useful new
ménagement tools and instill within employees the désire for
*improvement are nore essential to good management than ever.

befor@.

o léﬁary Cushing Niles, The Essence of Management, New
York: Harper and Brothers Puvlishors, 1958, pp. 111-112,
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"Nost company menagements are oub-moded and no longer

dequate to direet the complex structures of thelr come-

aniesﬂ, Dr. R, L., Martion, heasd of 0lin Mathiesoﬁ‘Chemn,
al Corporationts Advanced Systems Department, told
femﬁ@@s at the Systems Engineering Exposition and

hferenee held in New York 4in 196k, —"A'new brand of

anagers is urgently needed,® he sald, peinting out thaet we
e only at the begimning of harnessing modern computers and
e;syst@mg eriginsering appra&eh to contrel the business
vironment. “The corporwti@n executive of the 1970's

1 be seated behind & computer, not 8 degn,j according
Marcicﬁ - and “the board raom of the corpar&tion of
morr&a will 1o@k 11ke the war room of an army general

h computers displaying all the perﬁinent informatio

_ which “the staff must make 1ts decisions."l7 Bus iness

gé complex information system, but we have yet to

ggnize gn effective approach to handling the flow of
sformztion within the business.

The problem of building systems control requires the
*StTthorough consideration and analysis by management, TYet

gement's very first rule, that authority must be commene

rate with responsibility, is disregarded at almost every
puter installation., The responsibility for incorporating

ﬂﬁﬂlogleal advances, and putting them to work, 1s almost

17The Diebold Group Inc,, Autematlc Data Processing
letter, Vol, IX, No, 2, 22 June 1964,
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uaniverzslly plesced at too low & level, ususlly in a
finsncial department, sometimes in the enginesring dep&rt#
ment. Purther, this responsibility tends to be assoeiat@é
‘with just one functional leg of the business and 1s not
accepted 85 a company-wide ssrvice,

The role of niddle menasgement will change asmthe-fnﬂcti@n
of allocation of resources is performed by computers., Somer
pradlict the dlisappearance of middle panagenent as a line
function end the grovih of a new staffing function - the
analyeis and c@ntinuing reappraisal of %h@ conputer medalsﬂ';
and of the assumptions on which they arve based in order to
k@ép the syst@m sensitive ard itaeli receptive to change.

BearwviQW’maﬁmgem@nt is no long@r t@lerable

in & dynemie, fluid, couwpetitive econouny where

profits are hairline margins and declislons can

involve many nillions of dellars. The computerw

then, is a time breakthrough, On the other

hand, the computer's prims contributicn to

managemant will not 1lis in the area of supplying

 timely dats, Rather, 1t will be in providing

a fr@mewark for plamning strategy. Computers allow

nanagement to do this through % technique Enown

as simulation for madelmﬁ&ing‘

Decision Making -- Some observers have preﬁicted that

computers will mske some middle menagement skills, as well
a8 many types of clerical skills, sbsolete, They visualize
real time systems so total that ell the informetion needed
to.run the business can bz transmitted to and exemined at

the top, and all the decisions made there, OSome have even

185, ¢, R. Licklider, “HannComputer Partnership, "
International Scibnc@ and Té@hnﬁ;@”ﬁ, May 1965,




27

redicted that top management decisions thenselves will be

pade by computers,

Both passibilities seem unlikely for a long time t@ COmE ¢
In 196% Ernest Dale corducted & surveytd of thirty-two
:repregentativa c@mpaniem that hed been using conmputers for
pie time, including companies fron many different fiel&s
‘ranging from aercspace bto benking and fe%&iling;_'ln no casé
éﬁad thie computers taken over top manag@ment declsion making,-
and the middle mﬂnﬂgement decisions that they wars handling
fweru mainly of & reutin@ n@tuLe.

Aec@raing to Dal@ ard Miehelan,

There are other good reasons why 'all' _
fwgd@aigians ecanit-be-nade-at the top, . If one_
oy a very few people are to make decislions on .

the data provided,; data must of necazsity be
put in very succinet form becsuse there's
& 1limit to the amount of materisl a few people
can resd apd consider. So there?!s a
question whether & wise decisicon can be mede
-on the baesis of flgures when many of them
mist neeessarily be estimates, for there are
alvays factors thaet cannot be quantified exactly.
Moreover, at each point where data are
fed into the system, sonecne must decide
which date to use and how te evaluate the
Intangibles quantitetively, arnd no one can do
this unless he has & knowledge of the bus-
iness itsslf, MNany companles, in fact, prefer
training thelr operating people in
computerization to training computer ezpcrts An
- the fine points of the business, It's easier,
they say, for the man who knows the business to
Jearn about computers than for the man who knows
-2ll about ccmputers to learn about the business,

19hrnest Dale, The Decislion-Making Process in The
Lommerciel Use High Speed Compubers, Luhaca N.i,: Graiusce
School of Business and PubLic Administration, Cornell
University, 1964, ,




28

Finally, since coumputers increase the number
of elternstives that can be consldered, they mey
increases the need for husen decision making.,

Por exmuple, an englneer may investigate 100
different designs for 1 per cent of the cost of
wcalaulating a8 single one by hand, OSince he's
relieved of the routine cachlﬁtions, he will be
able to welgh nmany more. alteéﬂgtive@ than he could
otherwise possibly conslder, : .

Bownan and Fillerup, howsver, offer heated argunent to
the sbove conclusions, They feel that, :

There is encugh in the record ard in the
reports of serious researvehers Lo support a
general conclusion that over the next twe decade -
the technical capablility of computers will advance
to the pelnt vwhere they will be able to handle many -
perhaps most = of the kinds of mensgerial decislion-
neking tasks thet are now harndled by humen _
~managers,-and to hendle them at least as eff&etiven
1y a8 they are handled by human managers, -
What they also suggest 18 that whille our
experience tells us that mansgers at all levels,
from corporation president to gang foreman, get .
involved to some extent with all kinds of de-
cislons, it is genewally trus that top-level -
nanagers deal mush mere with wstructured
decislion situations, while lower-level menagers
deal much more with structurcd decision situations,
: This conolusion suggests, of course, that the
futurs displacenent of menagers by machines will
be more likely te cccur in'decisicon situationg
that require proccssing and analysis of
Iinformatlion in elther large volume or high ,
complexity of simultaneously operative variables,
The prineipal opportunitlies for computerization
would lie in decision-making situstions that not
only have these characteristiss, but in addition
sre well structured, with componsnts predictasble in
edvance snd regularly recurring. In general, this
would mean that computer applications are more
likely to be found in some of the jobs now handled
by middle and junior managers than in most of the

ZoErn&st Dale avd L. C. Micheloﬁ, Modern Managemsent
HMethods, Cleveland: The World Publishing Co,, 1966,
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sdministrative assignments %n the uppef strata
“of crganization structure, :

ve Organizational Structure

| Todey's business argani ation structure 1s a legacy of
esfirst industriasl revolubtisn in which spsclalization of
sbgr was followed by mechanization around sp@cialties,
'dustry is now in posszession @?_t@@hﬁglogy wWhich allows
,%o build 1nformation systens transcending the compart-.
%ﬁlized structure of btusiness organization, Hucﬁ of the
fiéulty that has been exy@rieﬁeed in putting these new
1s:to work in recent years results from the faut that
¢Iash@s with the fundamentsl organization system, - This
;ﬁrablem that is not:y@t recognized by many of the
izations experiencing 1it.. ‘

iﬁ 18 suggested that much of the confusion is caused
iéiation of the basic organizatlonsl principles rather .
j th@ir becoming obsolete, Certalnly the use of ADP .
iﬁs cperations cuttiné acroés organlizationasl lines -
'é& with the lack of managerial understanding on its
uéé, has contributed to the feeling that something 1is
This is understandable since ADP permits the mechine.
3°mplish internally many steps that were previously

'tate of several organivational segments

*alDavid ¥. Beowman and Francis M, Fillerup, Manage-
;Ofgaﬂi?ﬂtlgn and Planrdng, New York: MeGraw-Hill Book
1903, Pse 25, ' :
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,With its advantages of flexibility end cooxdination,

pﬁe Line-Staff type orgeulzatlion seems best suited for
gé@pt&tion into the company in which the merging of cor-
“afat@ functions 18 a necessity because of highly involved
gutomaticn advances‘and computer processes,
However, according to F, C. Gosewlsch,

The '1linet® man and tho *'staff? nan are dise-
appearing from the management scene because of
the concept of integrated dabta processing, As -
soon a8 the idsa of integrating the information
flow between Two 'line'® activitlies was accepted,
the foruer line managers fournd themselves ihvole
ved in staff work,

There 1s & relationship between the declin-
ing inbterest in line and staflf distinections and
the rise in management demand for men with 'line?
talent who also possess some knowledge and skill
in the area of information processing technigques, 22

. The designation of some persons as 'mahageé-
pent! carries the implication that some portion
of those individusl's time should Dbe devoted to
the management functions of plamning, organi-
zation, ceoordination, dlrection, and control,

One breskdown of this time distribution is
shown in Figure B, ]
This chart is8 internded o show only that if
& conpany accepts the concept of several members
of the management 'tesm' then, according to the
level of each individual's position, there is on
expected time distribution batween his management
activities and the perfcrmnnce of ‘his assigned
1ine! function, It is not interded to establish
" the position of the dividing line, or to describe
the characteristles of straightnesz, The line
mnight be a curve or & 'staircase', Also, the
1ine need not terminate at the corners of the
chart, Howewver, it is generally accepted that. 2
such a line will slope downward and to the left, 3

_ 22? C. Gosewlsg¢h, "The Changing Organizaoian
;tructure" Tdeas for MNanazement, Cleveland: Systenms
Procadures Association, l9$&, P 254,

231v1d., pp. 253-254.
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The opinion is that the line Showﬁ in Figure 8 is
shifting to the right, and that lins nanagement people

are Spending more time on general managenent functions,

Top | Mensgemend ///
Functions ;

Level of

Middle

Hanagement

Lower

Percentage of Timé
Pigure B.--Menagement Functions
SQURCE: F, C, Gosewisch, "The Changing Organ-~

lzation Structure®, Idses for Management, Cleveland:
Systems Procedurss Associstion, 1564, p. 254,




CHAPTER V
SUMMARY AND CONCLUSIONS

More and more it is spparent that change is beconming

:hé norm. That change in itself is en asset, And that
'reaking 8wy frem tradition and cld ties is the thing to

| Tru@, change properly chanmeled, can be extremely bene-
éial in our modein day end ags, But changas for the saks
f changs, 8s a prestige factor or "to keep up with the
ﬁdustrial” Jones", is fallacy in the simplest form; 

- The changeover to the industrial computer first
_eéuifea & basic need, Policy planning will have to_be“
é%alu&t@d, Managers and workers must be trained in the
ﬁ”applieations snd edvancements of the cémputer. This

_eﬁ machine will have & profound affectron the decislione

‘éﬁing‘oépabllity'of the'manag@r and will eliminate en-
raly the jobs of some, normally, less skilled workers,
_nﬁ of course, the organizational structure will b@
'fected. ;
The fact that the line menager and the staff man
g'the backbcne of the Line-Staff type organizatlion
{#ith@r validates the conclusion that the Line-Staff type
é‘amzata.on is best suited for adaptation to the world

- the computer,
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Due to its flexibility and édapt&bility to change, the

;Linemstaff type orgaﬁiz&tianal structurs is recommendied for

se in the age of automation, The dufabilitj and applic-

,gﬁility of this recomnendation is already being tested, as
was discussed by Gosewlsch, with the 1n%egrafion‘of data’
;proe@ssing and the continuing develepﬂent of tﬁe'm@&ern
..an&glng Spacialist, |

: These projectad developments will affect the organ-
éation and operations of e@mpanieérin ell indusitries,

sr gone, the effect will be r@laﬁive1y siight; for others
t will be great. If handled pro?erly.'advéna@s in ADP
ill provide great bensefiis,

Exactly how the auntonated organization structura ﬁill
_cﬁang@ is as yet relaﬁlvely undeternined, Howaver, the
6110W1ng seh@matic (Pig, 9) mests the basic requirements
f an gutomatéd information system whiéh cén be further
éfiﬁéd and expanded to cope with the fulure application
f more sophisticated systems,

" Management must understaﬂﬂ ﬁh&t company organlzation
:h%Y have to unﬁefgé chang&s before the compﬁt@r system can
é&ch its full potentisl, Often, previously irdependent
orporate funcﬁions will be merged,

With the systeus approach, the responsibilities and
ésts for the system may be conqentrated at one organ-
Zation point and in the hands of fewer p@@ple.- The job

qntsnt in different company areas will change as the



séd for & given volume of work,

'@ﬁﬁuter is used for calculating and de%ermining actions
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f-maﬁy 0perations, Individuals at all levels will face
eater oppoertunities, challenges, and difficultiea. In

ﬁe instances, 1t seems likely that fewer people wWill be

Fipure 9.--The Autonated Oranization
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An attempt has been made to pravidé é review of ADP
__9:v§10pments and changes coneerning equipment;- workers,
négers, and organization, Dufing the néxﬁ decade, ADP
111 "grow up". The next 10 yesrs will mark somevhat of a
émphasis on machine development and concentrate on the

}fection of exotic applications, The sccial contribution

‘antomatic data processing will be recognized as the

gSS@S learn to accept and use the techuology. The impect

~these computerlzed developments will be the/control

an ever before,
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