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FOREWORD

This publication was prepared under contract for the
Joint Publications Research Service as & translation
or foreign-languasge reses.ch service to the varjous

federzal goverument departrents.

The conrtents of thi. material in no'wa&'uprnsent the
policirs, vi~us or zttituies af the U. S, Guvernment
or of the parties to sny distributijon arrangement.

PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical

Services, Reports published prior to 1 February 1963 can be provided,

for the most part, only in photocopy (xerox). Those published after
1 February 1963 will be provided in printed form,

Details on special subscription arrangements for JPRS social
science reports will be provided upon request,

No cumulative subject index or catalog of all JPRS reports
has been compiled,

All JPRS reports are listed in the Monthly Catalog of U. £
%&;&Mgﬂ; available on subscription at $4,50 per year
$6,00 foreign), including an snnual index, from the Superintendent
of Documents, U. S, Government Printing Office, Washington 25, D. C.

All JPRS scientific and techniqal reports are cataloged and
subject-indexed in Technical Translations, published semimonthly by
the Office of Technical Services, and also available on subscriptiom
($12,00 per year domestic, $16,00 foreign) from the Superintendent
of Documents. Semiannual indexes tn Tpohnical Translstions are
available at additional cost.
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JPRS: 17,900

CYBENNSTICES R3SEARCH r7 Tie INSTITUTa ~On
ACalisl ML A’.’T&.-!A'_I’Iu}. B A
SLUVAR ACALELY & SUIANCTES

- Czechoslovaikia -

[following 1s a translation of an srticle oy
Vliacdimir Nearas 1. the Czech-langucrge neveperer

3ud; Jreve, Pregus, 27 Jan €2, p 4/

'Atolitlography, autolysis, automat, automation -

the process oI tachnical evolution, in which
autometic arrq:jements r:-e amployed to liberats
ran from rhysical lator o .d of somes mental
activities . "

Tris may suiiice., fhese are tne gensrel terms
slven in tne teonnical Sletionary for automation, Tis
brief explanatior. ¢l oconcapts 1: parhaps edequata for
some;: but, to accomodats those whe wan: to Xnow mole
ascut wiat 1s new in automation, arc what spvecific wore

s bein;; done at tre institute for .actines and Auto-
zation ¢f tha Slovax Academ, of sciences In -ratisisva,
we went to tho top floor ol tre Fouce of Tecanigue, on
Kocel Street.

Thers are <wo vasic areas ol researcn nere, me-
ehanical and mathematical, and, more. ver, as -ay be
deduced from the namo, a ourely theoresic.l entity caone
cerned with automation. wnie Insitute!s »istory Goes not
date far back, and artomation, as such, was torn only
ol cht years ago. The respective worksnop of irat day :os
called the Loboratory of Theoreticsl « .4 Anpilod Mechae
nics, anc was staf.ec with teo en izeers, cne technician,

anc one mechanic. is time went on, the Irstituts grew, ir

parsonnel and equipment.
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r.- e are here with cne of the research men, a candie
date of techniocai soiences, Engineer S, Petrss, and talk
about the & reoticne in whioh the l:boratory is headed. A
group of spvoialists ts working on a new trend in sutoma-
tion which, compared to the existing ones, should represent
a higher quality level. It is known that produstion pros
cesses have heretofore ceen stabilized through regulation.
The idea was either to correct disturbances ocourring in a
produstion proocess, or to prevent them. To this end were
enployed all sorts of regulators, from hydraulic to eleo-
tronie., But, it begins to dawn that automation can be
achieved by the a:plication of more domanding. qualitati-
vely higher principles .ind the verg group of workers at
the Slovak Academy of sSoiences is the one that conceived,
and elaborated on, these principles.

 '"he various specialists of the lastitute are now
complet ing tne woricing theories of the new automatio
control, which does not stabilize the prroduction process,
but changee it instesd. It changes or modifies it sc as
to attain optimum econormic results from the process as a
system, by bringing the coets down to economically ¢rac-
tical minimum, vhile ralsing the .versll efflclency to
maximum, end turning out the best possidle produet. In
this way, a higher produstivity of lebor is achleved, in-
dependently of tne now now common indicators such as the
number of wor<ers, taotal gross output, ete. The new indi-
cators tnat will ne evolved for the control of production,
will take into acoount not just the respective industrial
enterprise, but the overall needs of the national economy.
‘herefore, not as up to now, consider first, and only,
the union, the plant, or the group, otut caly that which,
as a whole, is good for tne national econonmy.

By way of an examople let us taxe an; enterprise
maxing sheet steel of different types. for tha plant it~
sel?f it was best to fabricats only the heavy gages. The
accepted indlcators favored this tandency: overall pro-
duction less costly, gross output rises and thereby the
notdoutput as woll, all of which maves the plant 1ok
£004,

But our national economy needs sheet steel of many
different types, cf thiock and thin gages, and in many qua-
1ities, for many tens cf other enterprises. S0 it is ob-
vious that what siould be dans i: that which benefits the
vhole countr¥, and not just one single producer.
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r- Ané here, accordin: to the new th-ory, the probiz;n
of priduction control will pass {rom man to ‘the machine,
trtat 1s, in our :ese, & conputer, The machine will thus

ssvre the required numher of nroduct.on gredes, of pre-
determined quaiity. ind this !5 greciasly what the lnsti-
tute [or ‘echines arc¢ Automation of the Slovax .eadexy of
Sciences is nov working out. This new theory actually, ree
resents a change I'rom classical automation to technical
cybernetics; it applies cy. ernetics elements in a scien-
tifie way to tiie field of ,ereral tneory ci control.

This new control meticd presuppores & :=ood conmand
of three basic elements, in a opurely scientific way: A
through <nowledge .f the t schnology of production (not in
tre 0lG sense, when often it was ot known wnat materisl
vag naeded and how much of it, ror about components, au-
xillary equipment, energy, etc), that Is, exactly what is
nesded, how =uch, where, and at what precise time, There-
fore, no alchemy, which still is in vogue in so many
places. in exact mathemat:cal deszsription >f the entire
procduction process 1s imodrtant; it expresses toth the
quantitative as well as guelitative relations between th-
scorony, tecnnology, and tre process control.

ot a snall ole is played o, & thorough xnow-
leadge of the sccnoaic side of producticn, It happens aven
now tnat in some plants th: managers are incapable to
realistically ev..uate the needs of their own enterprise,
much less of the entire :ational ec ~omy.

Last, but not least, the manner of the control
process itself is important. p to now, 1t wa- done by
the srecialist, or ongineer-in-charys, or dfspatcher, ste,
wnich, in indiviiual stages, was only w proximate, and
often faulty. Zachk and every one of thece control organa
injected into tiie systan some subjeotive elements, =0
that the control was !n conflict with the oversll gosl.

surtheprms.os, of nacessity such a process was slow,
and unsble to resct fast enoush to demunds ror quality
enen.9s, [ r iratanee in pregerd to raw m:iterials, or tzehe-
nolozlcal equipment, etes., all of this, ~2 course, may be
comolicated, In view . the fact that tne coatrocl process
1= sctually the result of suluvatle prepacation cf various
input vaiues, related to the materials anc to the techno-
logy of the orocess. 5o tiiere is no alternative but to re-
place 4t with comething new, which raoflects tie changes in
the orocess, anu simultanecusly ailopts whatever corrective
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r:;opn may be necessary. All theee exacting demands ocan b;-q
met only by & caleuvlating machine.

0f coursa, the introduction of automation is often
resisted by the maragement itsell, asg is iknow from pactice,
because they are loath to keof raking shanges, or just
interfere with a seemingly well working system. It coces
happen that the managers resist ochanges in process control,
for fear of mazting mistakes or suffering losses. And there
are of course alss einterprises where the mans;ers are
arreid of anyona having a close look at thelr operations,
especially 1f he is a solentist, They think and argue
thusiYou are experimenting with us, and maybe prevent our
fulfilling the plans. S0 they are aisinclined to accept
any changes in the producstion technology. They cunnot see
the advantages whish such changes may bring tomorrow and
in the, days to come.

sclentific institution has worked out an algorithm
(directives), dased on theoretical research, for the
control of several production processes. The theory will
now be laboratory tested, and in the coming years will be
introduced in tlre Eratiainva chemical enterprise slovinait.

in front of us, on a glant size ctadble, i: snread
8 schematic diagram of tals fuel manuraoturing plant.
Squares, ractangles, and circles represent individual
wor«shops. tngineer Petras! explanaticn 1s clear as to
why optimum control must be aprlied t: the known require-
ments of the plans.

At this time the department of automation of this F

This task will vLe fed intvo the computer for die
reot tryouts of automatic control, evan though in any
single department of this chemical giant it is first ne-
0853ary tO assure ocorrect results of measurements on all
tre related eQuipment, witi: a view of making an accurats
natnematical model of the production process. Alter cole
lating the needed data, specialists will wors out an
alzorithm for optimum control, which, at the start, will
te telemetered from the institute's research center, A
simple computer, of adequate speed ind capacity, will
suffice for the entire plant where, ever:ually, it will
.be direotly placed. Its capacity will de adequats to take
on some additional plants, And then . . . ?

It is assumed that after ti.e laborastory tests ars
completed, the soientists from the Institute for lachines
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r:nd Automation of the Slovak ..cademy of Sciances will |
stert paying frejusal porscnal visits te other modern ine

dustrial enterprises, sueh as the Sartern Siovaitla iron
works (vychedoslovansue 2eleszarny!, the Aluminum Company
in Ziar on the rron (Hllnikarna v Ziaru rnac Kronem;, stc.,
in orcder tc also work out for them the algorithms of
optimunt production conturol.
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