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THE ROLE OF SCIUNTIFIC AND ENGINEERING SOCIETIES
IN PHE LLEPROVENENT OF SCIBNTIFIC AWD DECANICAL
INFCRMATLION
by G.S. POLPELOV,
Corresponding Member of the USSR Academy of Sciencss,

Moscow

1o Introduchion

The daily work of a sclentlst or enginecr involves thao

perception, processing and geferation of scientific and foch-

nical dnformatlon. IV has uean always 80, but nowadays soiern-

.

tific research and the practical avwlication of research
results are aasﬁmina an unprecedented scope. Twmense human,
material and financial reaoﬁrcas are being drawn into the
realm of sclentiflc and technological vroegress. Thsrs is
groewth in the network of research and desisn and development
institutions, and in the numbers of research personael. This
process,; winlch is intimately conmected with the present phass
of the scientific and technlcal revolution, is attended by a
huge growth in the quantity of scientific and technicel infor-
matlon. Ths reason is clear. Science is incrensingiyv becoming

a direct productive force. 1t iz assuaming lesdership in the
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“gcience - technclogy - Droﬁuctign“ sysvem. Caniial
in sclience proves four times as efiicient as that in the

expansion of production {13}, It ig nuot sorprisisyg therslors iom.
that growth of expenditure on scilence Lu a characteristis
feature af.the world today. Thus,vahe slate duvestmsnt iu

-~ " 3 . e TIO T Yy e o 3 1 e gy o1
sclencs 1xn the URSR has incrocosed

i
wmora than 10 times ovar Q§§T
in whe ilast 20 years. The number of research workers in this N

o
countey nan grown nearly el vimes over in the =ame Qi
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pariod, and amounts to over one million now, or nearly one-
quarter of the world's scientistis (2). Scientific institutions
are growing as fast. In 1940 there were 2359 of them (includ-
ing academic institutions) in this countryv, in 1960 there wareg
4196, and in 1972 as many as 5367. The numzrical growth of
research institutions was 786 - 1728 - 2697, resvectively.

But the extensive pattern of scientific progress glves
rige even now to factors which cause conflicting feelings.

The conflict stems, on the one hand, from the tempestuous
growth of human knowledge, and on the other hand, from‘the
fact that people are not pfepafed to fully assimilate and
utilise this knowledge just because of 1its enormous quantity
and diversity. An expressive definition of this conflict

is found in such frequently'heard phrases as "information ex-
plosion" and "information hunger'. The repid growth of the
amount of information has led to the researcher belng unable
to keep abreast of all the major developmentsin his field.

The notual losses for this reason borne by mankind ,in
spending enormous sSums oOn duplicating research and develapment
and on information retrieval, are great indeed. By Amexican
estimates, they make up 10 par cent of all the respective
national allocations. Scientists epend 30 to 80 per cent of
their working time onunjustified duplication (3), 72 to 76
per cent of applications for an ihvention duplicate those
already knowa in. the world practgce, Moreover, the proportion
of continugtions grows every yvear. Thus; in 1946, 40 per cent
of appliéations for the developmeﬁt and improvement of coul

combines that were filed in the USSR proved to be continuations
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and in 1961, 85 per cent (4). Attempts of scientists and
engineers to avoid duplication in resecarch and development

are paid for by increased spending on more detailed reviewing
of scientific and technical information. Time losses incurred
in information retrieval also add up to an impressive figure -
more than 30 per cent of the sclentist's working time, and
this gquantity tends to increase. Un the other hand, by the
estimate of a Czech scientist, L.0¥ig, a complste utilisation

of scientific and technical information would cut research - .

’ -

costs by.60 per cent<(5). 3

Indeced, losses are high e#en now and in the future they
may assume a dangerous proportion. Thus, it has bheen estimated
(4) that the voiuﬁe of unutilised potentially useful informa-
tion grows as the square of'the number of scientists, which
15 doubled every 10 to 15 years.

In this light it becomes clear that new patterns should
be sought in the management of science that would foster its
intensive rather than extensive development. Sbeoifically,
solution for the problems of scilentific and technical informa-
tion arising from its quantitative growth, the problems of
information crisis should be squght4in the alaboration of
essentially, conceptually new approaches. It would seem ad-
visable to single out two such approaches which are being
implemented in this country.

One is concerned with the eétablishment of large=scale
organisational mechanisms that'co9ld serve as bases for

building knowledge processing svstems. It envisages speciali-

sed informaticn svstems (centres) or formations which will
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be more powerful than today's ones. One speciflc application
of the philosovhy behind this approach is the Unified Scien-
tific and Technical Tnformation System (USTIS) which is being
developed in this countrv. What has been developed so fer is
the State Scientific and Technical Informatlion System compri-
sing 11 all-Union centres, more than 80 sectoral ones, 15 re-
publican institutes and more than 70 inter-sectoral centres
which are based on nesylv 10000 information departments and
units in industry and in offices. This is a powexrful apparatus
which is being continuously improved. )

Another and no less important approach consists in fin-
ding and avplying to information problems those vast resources
of the soclety which cannot be fully realized within the
framework of formal state-run mechanisms.

The daily contacts between scientists, lectures and talks,
seminars and symposia, schools and conferances, personal ini-
tiative in the matters of creative evaluation of research
findings, their criticism and promotion - mechanlams of this
kind have evolved in society in a nmtural way, in response To
the demands of life. However, these processes are heing carried
out on such an extensive scale even today that their contribu-~
tion to total effort of the procegsing and utilisation of hu-
man knowledge 1s becoming eyer more subsﬁantial, In this
country, the organisationai medium which gives rise to, directs
and improves, the different kindé of scleatific amé information
interchange is furnished by the Scientific and Engineering So-

cieties (SES).
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2. The evolution, nature and scove of the USSR's_ SES

system

The Scientific and Engineering Socleties in the USSR are
voluntary mass organisations of engineers, technicians, res-
earchers, agricultural speclalists, and innovator workers.
Thelr history is inseparably linked with the evolution and
development of science and industry in this country.

The first large public scientific and engineering orga-
nisatlion in Russia was the Russian Inginecering Society, which
was established in St.Petersbtirg in 1899 on the initiative of
progressive qipientists and engineers. By the end of the 19th
century Russia had about a dozen sclentifie and engineering
assoclations grduﬁed by subject field.'Frcm their very incep-
tion the societies provided:a forum for discussing maijor de-
velovments inﬂgbienoe and technology of their day. Thus, in
March 1869 a meeting of the Russian Physico~Chemical Sociecty
heard the eminent Russian chemist D.l.Mendeleev deliver a report?
on his periodic system of the chemical elements: on the 7th
of March, 1895, A.S.Popov demonstrated the world's first
radio apparatus at a meeting of the Physics Division of the
same Society. Among those who spoke at the conferences of
the Societies were such outstandipg Iigures of Russian scisnce
as metallurgist D.Ch.Chernov, shipbuildef A.I.Krylov, vhysi-
cist A.F.Ioffe, and others.

During the very first years;of Soyiet pover the Societies
received the nationwide recognition and ‘complete support of ;
the Communist Party and Soviet;Go;ernmént. A Decree of the ~ §

Council of People's Comuissars, signed by Lenin im August
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1921, envisaged measures to be taken to raise the level of
scientific and engineering knowledge in the country, set up
scientific and engineering societies and bring engineers and
technicians nearer to the working class in their practical
activities. By enlisting the mass of the people to parti.cipate
in the SES activities, essentially new counaltions for their
functioning were brought about. The need arose for coordina-
tion and management of SES activities. In 1954, the SES were
re-~-organized according to the sectors of the natiungl economy,
and the All-Union Central Coufcil of trade Unions was charged
with their management. ' i
The membefship of the SES system today embraces more
than 7 mililon ﬁersons. Tens of thousands of enterprises aund
institutions are its corporate members. The AlL-Union Council
of Scientiric ana zngineering Societies joins together 23
gsectoral SES, which lean in their activities om 2,04U republic,
territory, and regioﬁVéES poarus and 40 homes of tecanologye.
Scientific and engineering societﬁkpublish, on’tneir own or
Jointly with ministries and departments, 73 scientific and

technical journals. These incilude such popular and scientific-

technical journals as Radio Engineering, Blectricity, Instru~

L4

ment faking, ldachine puilding, wmining Journal and others.

Besides, the Ali~Uniun Council of SES publishes the joufnal

'echnology and Science. 'The structure of the SES system is

given in ¥Fig. 1.
By way of iliustration we shall describe the A.S.Popov
Scientific and Engineering Society for Radio Engineering, Elec-

tronics and Radio Communication which is among the largest
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scientifio and engineering societies of the Soviet Union. Tts
origin dates back to the Russian Society of Radlo Engineers.
The Society has 354,000 personal members and comprises 42
sections, 4 commissions, 136 republic, territory and regionﬂ
boards, 202 People's Universities of Scientific and Technolo-
gical Progress and Economic Knowledge. Active amoung the
Society's members are lecading Soviet sciantiste: Academicians
A.l.Berg and B.A.Kotelnikov, Corresponding Member of the USSR
Academy of Sciences V.I.Siforov, the Society's President,

and others. The two ﬁournalspablished by'the Society, Radio

Engineering and ilectric Communication, enjoy great popularity.

The Society holds biannual competitions for the best}ap~
ers in radio engineering, electronics, .and communicatioﬂ:
the winners are awiﬁéd the A.S.Popov Golden medal, which
was instituted by the USsR Academ& 0f Sciences. The Sovclety
maintains close ties with scientific and engineering socicties
abﬁ@aa, exchanges delegations and work experience. It makes
a massive contribution to the entire SES syste% in the USSR.
The scope of promotionary and ratiovnalisatiun activites
~of the SES System is great indeed. During the five-~year pericd
of 1968-1973, the Socleties conducted 750,00u training COUTSES,
gseminars, advanced practicg scnéols, which were attended by
a total of 16 million perscns. Some 3 milliion Lectures and
reports were delivered which were heard by 84 million persons.
‘‘he practacal application of the propcSqls mada by the primary
SES units resulted in a saving of. 5,500 miliion roubles.
Tha‘above figures point to the substantial cantribuéion

of the SES towards the popularisation and utilisation of
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scientific and technical knowledge in the national economy.

we should like, however, to dwell on those fundamental aspects
of the SES activaities which determine its role in the perfectlué
on of scientific and technical iniormation and cannot be

described by figures alone. ;

Je SES role in verfecting scicntific and technical

information

5.1+ SES and scientific and técnnological progress

‘tthe principal a}m of impyoving informatiop work is to
accelerate scientiriq and gachnological proéress and to raise
the efficiency of production. Therefore, apeaking of the role
of the SES in this context it is necessary to outline the
special features of scientific and tecﬁnological progress
as they naturally afrect SES activities.

An important characteristic of scientific and technologi-
cal progress is the rate or renovation and extension of pro-
ductlon nomenciature, or, as an economist would say, renova-
tion of components of the commodities and services vector.
Henovation of products nomenclature results from the appli-
cation of scientific disooverigs and inventions. The transfor-
mation of scientific resulus 1nto“new products 1s, in Marz's
felicitous expression, the process of objectivation of
knOwludge. thus, the rate of objectiVatiBn of knowledge 1s
the main characteristic of scientific and technological pro-
gress, o . '

The steady acceleration of the pace of scientific and
technical progress can be illustrated by the reduced time lag

between the appearance of a welr substantiated ides of a pog-
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3ible new development and the implementation of this develop-
ment 1in the production and consumption spheres of the economy.
fo iliustrate, the brinciple of photographic image, which was
discovered in 1725, touk 100 years to be implemented in prac—
tice; commercial electric motors appeared 60 years after a
theory was developed for their operation; the radar was con-
structed 15 years after the efiect of radio wave reflection
was discovered; the huclear reactor took 10 years to be built;
transistors appeared in the market 5 years after the semicon-
ductor theory was deVeloped. ’

The objectivation of knowledge conslists of several stages:
basic research; applled research; technological proposals;
development projects; prepayation for production; output of
new products,

Scientific and teonnological'progress continuously gives
rise to new types of technical systems and devices. The type

of a tecanical system (€+8+y cars and trucks, diesel loco-
motives, aircraft etc.) is a rather stable. and durable cate-
gory. Unce emerged, a technical System type wily &0 on deveLop~—~
ing in the form of progressiveLy better models which will
replace each other within the given type. This circumstance
Suggests the notion of the life cycle of a model, from its
origination to its death - being put out of service in the eco-'
vnomy, or out of supply for.saie to consumers, rig. 2. shows g |
life cycle diagram which rcpreseﬁts the process of implementa- 4
tion of an 1dea of a technloal system untii the commissioning

of this system and later dlsconuinuing its manufacture. The

dyuamics of life ¢ycie planning is given in Fig. 3. The special.

Declassified in Part - Sanitized Copy Approved for Release 2012/11/13 : CIA-RDP79-00798A000400040003-7



-

Declassified in Part - Sanitized Copy Approved for Release 2012/11/13 : CIA-RDP79-00798A000400040003-7

- b 10.

role of basic research in scientific and technological progres
should be empnasised., It is basic research which is the pPri~
mary source of drastic renovatiou of components of the com— ;
modities and services vector. One can quote a number of new v
tecnnological and industrial fields which owe their origius
to basic research results: atomic engineering and industry,
rocket and space iechnology, computer wacninery, semiconduc-—
tor technique and microelectronics, .Lasers, microbiological
industry, new mater.als, wan-made diamouds, and so on, and so
forth. Lt is pasic research that generates aew-and origiual
techaical coucepts which are adopted when new technology and
processes are developed. The role of basic research is throﬁn
in sharp relief By the following mentgl experiment. Just
suppose that 20 or 25 years;ago alL research on solid state
physics were stopped. Then, clearly, in the 70's we %Buld not
have advanced beyond valve electronics and radio engincering.
the special role of basic research is reflected in the higher
growth rate of aliocations for basic reseayrch among the total
research and development spending throughout the world. Re-
cognising the primal importance of basic research for scien-—
tific and technological progress, the 24th CPSU Congress
directions defined the furthering‘of'basic and applied research
as one of the tasks of the national economy development during
the 9th Five~year Plan periocd. %
All this has a direct bearing on the major task of 1niorma?
tion support to research ang dﬂvelopment dynamics in which i
the SES have an active part to play. We are speaking of the

dissemination of basic research results among the sectoral
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applied research institutions and design bureaux. Yhis task
is even more important than the information service to basic
research proper, even though it generally lags behind the
informaticn service to applied research institutions and
experimental design burcaux. Moreover, the dissemination or
basic research results among sectoral institutes and design
bureaux tends to improve the origirality of their technical
solutions. (At present orlginal solutions account for only
5-10 per cent of the total). This kind of information support
would require the use of clasiification @hieh may procesd in
dts design (extension) from the scientific disciplines ( like
the UDC), -or purposes, tasks, or problems. A discipline-~
oriented c13551fication is examplified .by a fragument of the
science tree for "iiechanics" which is shown in Fig.4. This
kind of a classification helps represent graphicaliy the
dlfrerentiation of science: the lower level shows themes that
may in future become separate research fields.

Integration of science, on_the other nand; can only be
represented by a classification proceeding from purpose, task,
or problem. In this case the initial purpose is decomposed
into an hierarchy of special purposes and tasks in which
the adjacent levels are linked by\thé "purpose - means" relag-~
tion and the lowest level ié reprsented by the totality of
basic research projects. |

A purpose—oriented classificétion Shaped as a tree is not

~complete in that it does nut recognise tﬁe simple fact that
an applied ;esearch project ‘ ' 12 pbresupposes a whole
spectrum of basic research results, or ithe fact that the find-

ings of one applicd research project can be utilised in several
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development projects. Relatiuns of this kind transform missiun»%
‘'or problem—oriented biassifioatory trees to hierarchical
graphs by which relations between fundamental sciences can be
repf%énted as well, i.es thne necessary integration can be §
achieved. %
An hierarchical graph is illustrated in Fig.5. The graph
exemplifies the decomposition of»a large initial purpose into
an hierarchy of specific purposes and tasks, the purposes and
tasks of any of the lower levels being ?he means for achieving ;
the higher level pur}oses. Th;rerore, Lhe adjaéent Levels of
the hierarchical graph are linked by "purposewmeans" matrices.
1fe for exampie; the level following the general goal is re-
garded as the set of economy t&ks P =‘{p1,p2,...,pn}- in a %
field (sector) which, wnen fulfilied, lead to the achievement
of the general goal, then the neit level wili be the level of
the development projects which must be completed to fulfil
the tasks P. Lhe set of development projects iy Mig. D. 1is
denoted b& Q,Q = {-q1,q2,...qm' . The ;f;éct produced by
design work q4 on tae solution of the problem pj can be esti-
mated by a quantity which wil. be denouted by]&ij. Ihe matrix

of eoefficients C =lrm’ s i=1,..,, my jJ =1, asey n is a

i;j{.
matrix of association betwegn the'purpose £ and the means
ofachieving it, Q. In a similar fashion,” the matrix u =Hjsijh
i=1yeeey 1y J=1y00ey m will define the assoclation between
the set Q and the applied research set 'R, R =-{r1,r2,,,.re-})
which is the means for achieving the purposes d; Since some
applied fesearoh Projects cannot be initiated until results

have been obtained trom basic research projects, the set of
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which 1s denoted by S, S ={js1,sz,...sk‘} s applied research

forms purposes for basic research, and the association between

these sets is given by the matrix A =lk{ij’}( i=1.0. k,y

J=15ees 1. the effect or contribution coefficients M’ij’

ﬁij ’?Uij can be found with sufficient reliavbility by expert

judgments. Once this has been done and the national economic

tasks have been ranked by order of importance, ie. the vector

P = (p1,p2,...pn) has been derined, the vectors of importance

coefficients of design work, applied and basic research are

defined by the formudlae

Q
R

S =

[

B

A

’

. P’
* C e« P, and
e B o ( o.P

Thus, we can trace in quantltative terms the importance of

basic and applied problem solutions for national econuvmic tasks

which 1s essential for resource planning and allocation in

the researcn and development field.

It should be emphasised that- the séme-sys%ems analysis

philosophy underlies voth the integration of sciences and

the program—goal planning and management. An hierarchival graph

is formed by means of systems analysis of the conditions for

achieving some Large-scale pdbosé. Lhis is a compiicated and

laborious task for which a broaa range of highly competent

experts must ve enlisted. Forms and procedures ior selecting

and functioning of research teams that would carry out this

expert work systematically have nou become established so far.

This is novev wue to methodological problems alone. Organisatio-

nal problems are also iwmpurtant. State-run organisativns can-

not rely in tneir activities on such informal, ad hoc groups
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as the expert panels, sei up anew with each probiem. The
vountry's SES system seemsbto ve tne pest environuwent for
develaping such flexible, problem—oriented Zroups.

Science has accunulated considerable experience in the
practical application of systems methods to the analysis of
complex interrelations in science. A case in point 1s the
work on an information system for malignant tumours commissio-
ned by the World Health Organisation,lt has been a joint
venture between the USSR Academy of Sciences Institute foxr
Management Problems, the Uo&R’Academy of lselical Sciences In—
stitute of Experimental and Clinical Uncology, and the Inter-

national Lnstltute for Applied Systems Analysis in VWlen,
Austria (7). During this project experts have formulated a
list of research themes which are being elaborated throughout
the world on the problem ares "maL;gnant Ltumours", From this
list a graph of relationships between research themes was
built. This graph is shown schematically in Fig. 6. The efiect
of each theme on the others is represented by the link
between the node i, (i = 1,2,..., 124) and the node Ny, whare
by N; is meant the totality (list) of themes dependent on

the theme i. Because of the oomplex1ty of the graph thus

built it defies direct analysis. An attempt to simplify %he
graph by aggregating its nodes on the basis of the conventional
classification "by science® 1eads to a graph having 13 nodes,
since the above list of 124 themeu can.be represented at a

~ higher level of the cla051flcatory tree by 13 research

problemss:’ ‘

1. Lumour cell biclogy and biochemistry,

2. Virus carcinogenesis,

3. Chemical carcinogenesis,
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4, Raaiation carcinogenesis,
5. ‘'umour immundlogy,
6. umour~body relationship,
7. Tumour morphology,
8. Malignant tumour diagnostics,
9. wxperimental and clinical chemotherapy,
10. Surgical treatment,
11. Radiobiology and radlai.on therapy,
12, Epidemiology and mali%nant tumou; statistics,
13. Cancer fighting. ' .
By way of il;usﬁration, let us explicate the subject scope
of Problem 7. |
7.1« Tumour histogenesis, classification and nomenciature;
7.2. Structural-functional characteristic of pre~tunour and
tumour processes; l
7.3 Therapeutic tumour pathomorphosis;
7e4. Hefinement of techniques and procedures fgr morphologlecal
investigation of tumours (hiétochemicél, immunomorphologi~
cal, electron—microscopic, etc.);
7.5. Organisational aspects of the morphological tumour re-
search (establishing datg'ﬁanks, reference centres, etc.);
7.6. The problem of pre-cancer pe}iod (diagnostics morphologi-
cal, clinical, and organisational aSpects).
A simplified graph is shown in Fig. 7. It 18 still quite com-
plex for asalysis. | ‘
The researéh team headed by frofessor A.i.Petrovsky at
the Institute for waenagement Froblems, USSR Academy of Scien-—

ces, has dsveloped computer algorithms to simplify the initial
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graph by recognizing the real informatiun links between rese-
arch themes. The aggreation of graph nodes achieved by these
brocedures differs significantly from the conventional one.
Lhe graph thus built is shown in ig. 8., Each of the eleven
nodes unites a number of themes (their number is given in
parenthesis) of the initial list which are strongly linked
among themselves but weakly connected with the other themes.
This property of the thneme list is represented in Fig, 8.by an
are which begins and ends at the corleupondlnf node. Some
lists have the Droperty of wGak internal link betwean the the- |
mes, but strong connection with themes in another list; for
example, pairs 5-9 and 6-~7. To illustrate, we shall describe
the subject scope of Luist 1, while preserving the original
numbering of the themes ( the first figure stands for problem
number, and the second, for theme number within the proolem):
1.1. Structural-functional features of the tumour cell genume
at the molecutar and chromosomic levels.
1.2, moleéular~biological mechanisms of.the po;t~transoriptio—
nal reaiization of genetic information in a tumour cel..
1.7. Genetic engineering rectirication of the defects respon-
sible for cell malignisation;
2.5. he mechanism of lnteractlon between tumour viruses and
the cell at the mo*ecular level;
2.7. interaction of viruses with other ¢arcinogenic agents;
3.6, llechanisms of 1nteraotjon between cnemlcal carcinogens
and the cell at the molecular level;
4.3. The genetlc and eplgenom1c mechanisms of radiation car-
cinogenesis;
7.2, The structural-functional characteristic of pre-tumour

processes;
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J.5. The molecular mechanisms of tumour celd injury during
chenotherapy. |

This methodology proves to be highly efrective i%ﬁdentifying

interconnections between research Projects and ig deslgning

information systems, as it reveals the nature and extent of

informational associations between research projects,

3.2+ The logical information analysis of the knowledge

Level

1t is a well nnown fact that scientific~information acti~
vities consist of: ‘ ]

- firstly, a variety of information services, which in-
clude the dissemination of the so-calied secondary information,
and

= Secondly, tne logical inrérmation analysis of the level
of knowledge, or the extraction of data from original decuments,
their processing and assessment.

While the former aspect of the information work is most
effectively realized within the State Infofmation System, the
second aspect, namely the Classification and analysis of
tnowledge level, seems to emphysise the role of scientific
and engineering societies. ,_,4 . v

We have spoken of the scope o} the SES promotionary activi-
ties, so .. it remains to be mentioned mnow that as a matter |
of fact the entire lecturing work. of the SES is associated

with the transfer of scicntific knowledée to the audience of

‘engineers_and technicians; this transfer involves a logical~-

information analysis of this knowledge.
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The SES play a major role in developing the so-calwicd
recommendatory information ror institutions and individuals:
responsible for administrative and scientific and technical
management at all levels c¢f economy. Recommendatory informativn
includes summarics and forecasts, reflects development trends,
indicates alternative solutions, and the predictable consequen-
ces of cach alternative. Recommendatory iuformation is compi-
led by most competent members of the SEs — prominent scientists
highly skilied specialists, talented enginecrs, — who can cri-
ticaliy and in full éwareneSs’of their réponsibility analyse
the material that has been selected, without missing any
details which may be very signiricant indeed. The importance
of this line of SES work cannot. be overestimated. It permecates
all the areas of this country's economy. 1t is noteworthy that
in drawing up long-term national cconomic development plans
Sk3's suggestions are considered and téKen into account by
the government oodies.

In 1973, a special committee-headed by Academician
A.iN.Nesmeyanov which was formed by the State Comuitiee of
the USSR Councit of sinisters for Science and lTechnology ha-~
ving analysed the SES activities highly appraised the PTropo—~
sals worked out by the SES and came to the conclusion that
the Societies should be requested 1o initiate a periodical to
be titled "Survey of SES Scientific and ‘'‘echnological Propo-
sals and Recommendations". At the same time the commitiece

pointea to the need for close co]ldborat:on between tne SES

and the natlonal planuing authorities.
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2.3, 1he role of the SIS 1n developing a system Hr iuter—
sectoral exchange of sclentific and technical infor-
mation

Information analysls is a traditional line of activity
with the SES. It is worth mentioning that the SES can and
should encourage information synthesis. what we refer to is
the development and utllisation of essentially new techniques
of knowledge organisation and dissemination.

In the aevelopmgnt of novel tecunologies, experimental
work, process improvement, éapital oonstrucﬁion, and ractory
reorganisation, Knowﬁ and tested solutions in difterent com-~
binations are used as well as new technical solutions. Such
technical solutions and their comuinaticas may be familiar to
vone ileld or department but quité unsnuwld Lo tne adjacent ones.
So there =till rewains the problem of dissewination of infor-
mation on technical solutions and uf tailosing it to develop—
ment plans, reconstruction, capital construction, and process
improvement. This problem can be éolvcd in a centralied way
by developing suitably updatable data banks of original and
technical solutions. It can be also solved in a decentralised
way by enlisting the participqﬁipn 0f the SES, and in thls
sense it is similar to the sectorél and inter-sectoral problems
of advanced know-how sharing. It would bé appropriate to men-
tion here that in both cases this work cannot be completed
without the participation of competant and skilied Spacialists
who are %ha.core of SES membership. The attention that infor—-
mation specialists pay to raising the efrectiveness of inter-—
sectoral information exchange is accounted for by inter-sec—

toral informatiovn being a considerable portion in the general
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flow of data. According to rough estimates, the proportion of

inter—sectoral information in the total amount processod by

i

the national scientific and technical information system ranges

between 75 and 80 per cent (&), and it tends to grow. iere is
one more example. In 1972, the Ali-Union lnstitute for Inter—
gsectoral information (viMI) circulated a newsletter reporting
on cutters which provided for a ten-fold increase invcutting
speed (1C). Hore than 60 enterprises took an interest in the
innovation, but none of tnem under the authority of the de-
partment in whose framework the tools had been-developed. Une
could cite numerous other éxamples of this ikind.

secause of 'this high importance of inter-sectoral infor—
mation exchange, a remified network & inter-—sectoral territo-

rial information units has been develoyed within the State

Scientitic and Technical Information System (10). ‘the VIMI and g

the Ali-Union Scientific and Technical information Centre
(vN2LLTs) play a major part in this system. The data bases
accumulated by these institutions: can, in respéct of both size
and scope, provide a groundwork for an inter-sectoral data
bank wich would be similar, say, to the VOSKIOD data bank

(11) designed to maintain an active inter-sectoral exchange

of planning and economic infoimétiun: It should be noteda in
this conneation that the effectiveness of such data banks-
depends not so much on their size as on the organisation and
quality of the data accumulated in thém; Therefore, the parti-
¢cipation of the SES both in 1nformatlon supyly and in develop-
ment of the guidelines for this work 1s essential to the
success of this kind of unuertaking, because it is brecisely

within the SES that the most active and skilled scientific
and enygineering personnel can be found, capable of viewing
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their tasks from an all-national rather than departmental
position. 1t would be in order to recall at this point tnat,
recognising the importance of tasks in improving scientific

and technical information now racing the 55y the Praesidium
of of the Ali-Union Council of Scientific and sngineering So-
cieties . decided in June 1974 to establish tne Council Commi-
ttee for Scientific and Lechnical information and defined the
development of inter-scctoral information exchange as one of

its primary tasks. i

{ ’

3.4. 1he role of the SES in communication

‘'he urge to commﬁnicate, tc excnange views im inherent
in man generalliy, and in the scientist particularly. In the
rirst place this fact was contral to the establishment of the
SES and their further progress. ﬁhlie in administrative,
state~run systems the inter-personnel contacts are usualLly
predetermired and standardised, the 35S system throughout
its history has laid an emphasis on inrormal communications.
Therefore, tine role of the SESin the organisation of inforuiz-
tion contaots among scileuntific workers cannot be overecstimatoo.
Lhe importance of conferences, symposia, people's universi-
ties, schools of advanced practio¢s, secicntific and technical
Journais, homes of scientific and.%eehnological popularisa-
tion, and simply lobby interviews is great indeed. Some so-
ciologicar studies point with certainty to a primary importance
of informal factors in information exchange.

We hgve already gquoted some data describing the scope
of the SES promotional activities. Homes of Scientific and

Lechnical Popularisation and Homes of dlechnology play a major
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part in this work. Thus, the FeH.Dzerzhinsky Home of Scientific
and Technical Popularisatiom inymosaow conducts extensive
work on the orgaunisatiun of seminars, lectures deliverecd at
ractories and ofiices, lectures on the topical problems of
today (e.ge "Operating systems of bresent-day computers" ete.),
The basic unit of tne Home is the section. ''here are 20 of them
All sectiuns are sector-oriented, except the one for applied
problems of cybernetics. The sections conduct rsguiarly ccn-
sultations for inventors and innovators, exhibitions of Soviet
N ! : N

and roreign equipmené (rra @acklng, French console equipment
¢te.). Lach year more than 100,000 persons take part in tne
Home's activitieép

A few words about the periodicals ‘that the 338 issues
independently or Jointly with sectoral agencies. There are
73 journals associated with the SES, Here are a few examples.

the mining Journal.l'his is one of the oldest journals.

It was founded in 1825 ang today has a circulation of 17,000
copies. The journal devotes it51sﬁace to pfoblems of design
methodology, new achievements, advanced practices.

Yhe Electricity. The Journal was founded in 1880. Its

circulation is around 9,00071QQUQO copies. lhe following
Organisations take part in its puﬁiication: the Central Board
of the Scientific ang kngineering Soclety for Power Lngineer—
ing and Electric-power Industry, the USSR Academy oZf Scilences,
the State Committee of the USSR~Council;gf liinisters for
Scilence and. l'echnology. The purnal. gives its space to matters
of the theory or electrical engineering, surveys of latest
advances, discussions on topical problems in science and tech-
nology, historical €ssays, papers by leading Soviet and

foreign Sclentists,

: -7
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LThe Journal of the Mendeleev All-Union Chemical soclety.

Lhe journal was founded in 1956. It publishes papers on the
Society's work, problem bapers, collected articles on g sub ject
whus, in January 1975, the journal puvlished a paper on the
orgauisation and activities af the American Chemical Society.
Fapers by roreign chemical gcilentists are translated.
| Thus, past experience has bsen brought to bear on the
specific forms in which tne ideas of scientific contacts have
been implemented within the Societies. The bresent- day level
of technological development ;oulus humanity with new and
Doweriul comuwunication media: cinema, radio, television. The
computer will prbbably become the technical basis for the commu
nication facilities of the future. iven now attempts are made
to develop computer networks serving broad user comumunities
which operate on a deve.Loped aata.base and represent a kind
of intermediary between the scientists and the collective
human knowledge., The impiementation of this provramme will
raise by an order the effectiveness of so¢entlflo and other
inteliectual work, and will be a real means for overcoming
the information crisis.

Let us now point o sowe probleqs which are being dealt
with by the SES either dLreétiy 6f through the intiuence they
have on personnel at the appropriate departments and insti-
tutions.

1. One such problem refers to the previous questlon of

. the 1nformdt10n support to the development brocess dyuamics.
The notion of life cycLe makes it possible to introduce the
so0~called total Planning -~ from tne inception or generatiou ot

the idea of an innuvative vechnology until its series producs-
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tiun and marketiog. Whis poses the problem of information
support to the entire total development plan and of talloring
information to the individual steps of the plan. It is preci-
sely in the interest of accelerated practical application of
geientific results that science-=production associations
are being developed nowadays. It raises one more aspect of
the information support to the research and deveiopment dynamic
2, One useful activity of SES members is participation in
the drawing up of sc%entific—technological forqcasts. The USSR
Academy of Sciences has gaiﬁed sufricient eiperiences in sci-
entific and techQOLoéical forecasting, both standardisation-
and research-oriented. A briliiant illustration of standardisa-
tion-oriented forecasting is furnished by the man-machine sys-—
tem for computer technology foreéasting which has been develo-
ped at the Institute of Cybernetics, Academy of Sciences of
the Ukrainian $SR. The simpler methods which have been used
by the USSR Academy of Sciences will normally include both
aspects of forecasting, standardiéation— aﬁd research~oriented,
but forecasting wile begin in ail cases from the building of
classificatory trees or graphs which have been mentioned
before. In making a forecast,kfoxeign future—oriented documents
( planning documents laying down tﬁe technological palicy of a
nation, concern, company, economic sector) should be traced
as well as the facts of the future announced in these docu-
ments., The somewhat less important but humeroué patent infor-
mation sﬁguld be also taken into account (e.g. approximately
10,000 patenfs are issued . every year on aircraft alone).
Patents call for a very careful selecticn, as they may be

"papert, ™scarecrow', "obstructive", "anuisance", “provocative",
tmisleading® efc.
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3. One of the major tasks for the forthcoming Five-year
Plan period is the development of a national automated scien-
tific and technical information system and, correspondingly,
the deveropment of the Unified Scientific and Technical Informa
tion system as part of the national economy management system.
Here the key problems are the choice of the right direction
and the clear functional differentiation between the Unifled
System and the other national_econumy management gystems,
Anyway, the technical re—equigment of the scientific and tech-
nical information se£vice through large-scale 6omputerisation
is a necessary and iﬁevitable development. However, the wide
use of computer fechnology, if both aspects of information
work are considered, faces us with great problems indeed.
Automating the first aspect of information activities presents
no problem, since the computer prévides a good back-up for
on~line document retrieval systems, generation of bibliogra-
phies, a variety of secondary information prodgcts, and retrie-
val of spécific documents on demand. Thé situation is much
more complicated as regards fact retrieval systems which are
necessary for automating the second aspect of information
work, where the facts perta}n%ﬁg to a problem must be extracted
from documents and ordered. In this case the computer is requi-
red to handle semantic text analysis problems, which aré
largely beyond its capabilities as yet. This problem is
being worked out ‘within the framework df_the line of research
known as artificial intelligence. Speaking about outlooks, an
information retrieval system of this kind is supposed to pruvic
for man-computer dialogue in a language which would be close
to the natural one. 'he computers are supposed to have randomly

atructured data bases, the rile structures being developed by
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deduction procedures. In this connection, the automatlon of
the second aspect of information work should proceed primarily
aiong the line uf using information graphs and matrices, which
have been discussed betfore. Data banks will in this case
be . list-structurcd since the classirication itself wili be
in the shape of a list. All this will require, however, ooCi—
siderable preliminary work on the classification and structu-
ring of scientific and economlc tasks and pronlems.

In assessing the resul.s of the SES activities towards

, .

improving information work and the topicality of the tasks
being handled by the SES it can be stated with confidence
that the USBR'Ss SBS system is an efrective means for accele—
rating scientific and technological progress, for active
application of scientific advances 1in this country's national

economy.
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