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IHI IT (GIHlILil(GIHll§ 

lhL· fra1urL· ;1 r11,·k 111 thi, lir-,t i,sue nfthc ,uhsniptio11 
L' lht1(11t of .\,mt'/ ( :rh, ·m ,·tin R, ·ri, ·w" the tir,t plipularly 
puhli,hed 1L·r,1,111 pf a trq, rq,, ,rt hy wdl -k1111w11 Rand 
,·"111pull'r '-'IL'llt1,t Barr\' ll i1d 1111 111111l'd hy the llSSR 
.-\cadl'lll\ ,1t' S,·1e111i,h. 11,,ehm was gil'ell .i surprisingly 
L'1 H11pkt,_ tnur in ( ktlihcr ,1f llll"' t prn111i11e11t Sm ict L'Ol11· 
1111t111 t,: L·c 111L'r, 111, rl'pPrt. !,!l'lll'l'llllS 111 ,kta1l. pnll'idcs a 
r,·:HLihk ,,1cn tl'\\ nf.:P111pu1111g prnhk·m'.'. and •,UL'L'L''.'.'.'.L'S in 
th L· Snlll'I l1 11iP11 . 111 rc1l'ali11g L'llllll'rsatiP11s with Soviet 
cn111pu1,·r n perh. llnd1111 ,eard1cs f,ir <.:aU,l'S of lltl' cur­
r,·nt h:1nh1 ;1rl'· '>Pfl w:1r,· la g. and pn1hes for news 011 devd -
11p111µ pr,11,·,·h thL· Smiet, h11pc will cll1se this gap in the 
lll'a r fu I trrt' . 

With Rand ,111.:e IQ5lJ. llochrn llllW heads thL· Co111-
putn S\',tL'lll'> 1\11:tly,i, Group in thL· Cumputn Scil'rtL'l''.'. 
Dq1artlllL'llt. Iii, 1t1tL'rL''>t, i11dudc ,ystems analysi., a11d 
111a11-L·11111plltL·r intcral'linn. parti.:ularly as applied to 
,p:tcL' tli!,!hl. lk is widl'ly puhli~hcd in hoth dnmt:'.'.til· and 
forL·ign ,L·1r11tilk jnurnals. i11dudi11g Datamation a11d .1s­
tr1111,1111in and .·lt·m11a11tics. 

.-\~rieultural !"Jl'twork 
lhnc arl' ,c1eral arL·as nf lhL· 11atll111al L'L't lllnm y in 

11 h1d1 i111p11rta11l stridL''> in thL· applicati,111 of L·ompull'rs 
:t1'L' hci11g 111adr. Olll' is agrirnlturL·. a11d the director of the 
rL'L'L'rtlly fPlltHkd AII-L l11iP11 SciL·1tt1tir Researd1 Institute 
,,f Cyhcrnct1L·, 1111dcr the USSR Mi111stry of A!!rinrlture 
d1,c11"'L'S t hL· i111pkmc111at1011 pf the first \!age of art 
agrrl·ullur:tl .:ompull'r 1tL·t1n1rk (p. 51 ). A Mai11 Compull'r 
l'cntn f,1r thL· 'v11nistry i, under L·on,truct1ll11, and the first 
lrnl-. 111' .1 hranL·h inf11rn1ati11n and r11rnput1ng nl'!work 1s 
hc1ng L'\tahli.,hnt 111 1'11d11l\k. Eventually it is hoped to 
pnivrdL' c1 cry agrinrltural cntaprise and ,tatc farm with 
a,·L'L'"' (11 L·11111pu1L'r, and tn install a comprehensive system 
pf aut,1111atnl data flpws hy which more effective manage-

lllL'llt and planning of agricultural production for the 11a ­
tirn1 as a whok will he rcali1cd . 

Thac 1s im:rcasing awareness in the Soviet Union of 
the plltcntial problems of 1wrrnitting sul'h ministry-wide 
,·11mpull'r sy,tcms to be developed . Eventually, eal'h min-
1st ry will hal'e its (lWn mm put er network. designed ac­
rnrding t(l local spL'l'ifkations. It will be extremely difficult 
and costly to then implement a nation-wide network that 
attempts t(l inL·orporatc all these separate systems into one 
interact in!! unit. A rnnrnHlll approach by the ministries 111 
management systems. especially when rnmputcrs arc an 
important l'lllllpnnenl. is suggested (p. 47) by two authors 
who cithl'r dll not understand the problems or choose t,1 
ignmc them. It is unlikely that the ministries will volun­
tarily surrender their data prnl'essing funl'lions. or even 
thl' design of such :tl'tivitics. to the general interest or to 
a ",upcr" rn111p11ting agenl'y. The authors also rdkL'I nai -
1ctc in their proposal that all ministries be equipped with 
the same kind nf l'omputer. 

The Soviet railways arc also increasing their activity 
in the area of automation. A survey of some of the work 
already completed and other projects underway reveals 
interest in a number of different areas (p. 291. Much of thr 
effort rnnccrns hh.:hly technical ureas of railroad opera­
tion, but in one instance the passenger will he the first to 
enjoy the benefits of a new system. This is the "Express" 
scat reservations and ticketing operation, to be controlled 
from a central computer in Moscow linked to some 150 
tkket sales windows. Scat assignments and confirmations 
will be made immediately, and an automatic device will 
print the ticket at the reservations counter. The system is 
similar to the Sirena system being implemented for Aero­
tlot. 

Our Brief Items sel'linn rnntains a brief article 011 a 
new aspect nf the Aaotlnt reservations system. Passenger!'> 

Pubhshcd by Thr Rand <_·orpora11on - - ---·-- - -·---- - ---
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Highlights, continued ... 

in flight to Moscow will he abk to obtain seat reservations 
fort he next leg of their journey hd'ore landing at V nukovo 
Airport . Planes will carry e4uipme11t for transmitting 
reservation re4uests for on-hoard passengers and for re­
ceiving seal confirmations. 

Organizational Chart 
Of interest lo all concerned with Soviet studies will he 

an organizational chart of the government (p. 60). It iden­
tifies ali the all-union ministries and the ministries of the 
union republics, plus I he important agencies. Readers may 
wish lo make special note of this chart for future reference . 

One government agency recently equipped with a new 
computer is USSR Gosplan, the state planning body. Its 
Main Computing Center recently moved into a new 12-
story building in Moscow, and a journlllist takes us on a 
tour of the facility (p. 191. Pictured is one of Gosplan's 
computers, believed to be its ICL System 4-70, purchased 
this past year from the English. In an interview with the 
Center's director, the interesting statement is made that 
Gosplan docs not plan to make a "cult" of computers. 
Bitter words are uttered about "mountain-top econo­
mists" who arc using computers and computational math­
ematics to do "super-idealized" and "ultra-optimized" 
planning. It could be conjectured that such remarks sig­
nify a reaction to some of the more advanced goals of 
cybernetics research. 

Some of the practical problems faced by industrial 
automation projects are brought out in the experience of 
the First Stale Bearing Plant to implement a fairly ambi­
tious management information system (p. 25). The system 
was coupled with a high degree of mechanization and 
retooling of this large and important factory . Many obsta­
cles were encountered. and in many cases needed equip­
ment was found to be nonexistent. Suggestions are made 
for organizing firms responsible for all phases of industrial 
automation, similar to construction firms that handle all 
aspects ,if a building project. 

The use of computers in construction in Moscm~ is 
detailed in an account of a new automated system for 
planning and control of projects (p. 6 I) . Mobile data col-

V 

lcction and tra11,111issio11 stations al rn11,tructu111 ,iles will 
provide rnmnHrniL·ation lo cenlral L'ompu1ers Thl' ,ys1L'111 
i, heing implclllL'llted with hdp from 1he Ll\1 Gcr;11an, 

111 an anicle lhat discussL', au10111a1io11 1mpk111e111a­
tio11 011 a broader ,cak, an emi11e111 Ukrainian eco11omi,1 
ide111ilies specific \\ays ofclP'iing the R&D gap {p. 21) . 
One addresse'i lhe problem of "rigid" organizal ional 
slruL"luri:s in Sovicl R&D. He proposes "hybrid" struc­
tures thal permil group, of specialists from various areas 
to he hn 1ll6hl 1ogc1hcr in one team to work ,ma ,peL·iliL· 
problem or R& D project. 

A scriL·s of brief 1101c, on co111pu1a1io11al a,JlL'Ch of 
rcccnl Soviet '>paL·e probe~ includes a drawing 0!"1111: l.una ­
Jt, ,1ation (p. J7). Very. very slowly, more information I\ 

hcrnrning available on the use of rnmputcrs in 1hc Soviet 
spal'e program. anJ we conlinue 10 111011itor the pre" and 
n1 her media fiir I he,c ,mall pieces of data . 

Three arliclc\ in 1his issue concern ted111irnl cvherne1 -
ics. A brief. popularized artide 011 voice reu1g11i1ion de­
vice-. identifies scVL'ral Soviet projel'ts in this area (p. 45). 
Mon: detail i, provided in a popularized article on a voice 
rccognit io11 system developed in Novosibirsk ( p. 6.l ). The 
third ilcm i, a short article with a photograph on 1he Rilm 
spccial -purpo,e analog computer for producing network . 
or PERT. charts (p. JX). The Ritm machine is 1101 new or 
particularly sophisticated, but it appears to he highl y relia­
ble and useful. 

A recent International Symposium on Computer­
Based Automation of Scientific Research is the basis for 
a sketchy article that lists some project~, in ~avosibirsk 
that have as their purpose the facilitation of research (p. 
53). Mentioned in p1.1rticular are a li"ht pen "raphics sys­
tem and the AIST multiple-user time-sharin" system. 

A world-renowned mathematician is the subject of an 
interesting article thal ranges over his views on ah,1ral'1 
art 10 his boyhood ambilion to he a forcsl ranger. Kol­
mogorov emerges as a complex, unique individual. one of 
the great scientists of our time (p. JQ). 

Poor utilirntion of compulcrs. this time in Uzhckistan. 
is lhe subject of an article that is typical of hundreds rwled 
in the Soviet press over lhc years (p. 57). The reasons for 
falling utilization indexes arc personnel shortages, lack of 
cooperation among enterprises, and obsolclc e4uipme111. 
- WH 
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Investment Planning Computerized 
The Main Computer Center of USSR Gosplan has 

been working since 1968 on a series of programs to calcu­
late capital investment portions of the State Plan for the 
USSR and for union republics. At some point in the fu­
ture, all drafts of capital investment plans will be output 
from the computer in a standardized format, based on 
data received from enterprises and organizations. Sum­
mary indexes for the commodity and achieved production 
plans have been generated on the basis of a series of stand­
ardized input forms, demonstrating the possibility of do­
ing optional plan calculations and of producing integrated 
development plans for a region. 
(From the journal Planovoe kl10zyaj.1tV<1. No. 6, 1970. pp. 29-30.) 

Ultra-Pure Substances Produced 
Scientists of the Institute of Inflammable Mineral Re­

sources have perfected the technology of producing semi­
conductor materials and, under the leade,ship of State 
Prize laureate S. M. Grigor'ev, have designed an original 
device which makes it possible to obtain ultra-pure or­
ganic substances so necessary in modern electronic equip­
ment, including computers. 
(From the article "Sverkh.:histyj naftalin," in the newspaper Sot.1iati.1ti­
cht•skaya industriya. August 23, 1970, p. 4. 

Standard Forms in Effect 
The first attempt in nearly 30 years to standardize all 

documents and forms in the Soviet Union takes full effect 
as of January I, 1971. Some 9000 standard forms and 
documents were introduced last July, and their use 
becomes mandatory after January I. Not since the 1930s 
has an attempt been made to regulate all document han­
dling, and the earlier program was abandoned after ten 

unsuccessful years. The new <;ystem is covered by 27 sets 
of State Standards, "providing a harmonious system in 
which literally everything is provided for: what, where, 
and how to write or print, and how to date, number, and 
circulate business documents." Some 4 billion documents 
circulate in the Soviet Union each year; it is estimated that 
the savings in central manufacture alone of just two-­
order blanks and decision forms- will save 836,000 rubles 
each year. The major problem encountered in introducing 
the new system has been to overcome r~istance based on 
decades of experience with existing, locally designed 
forms. The new system has been in development since 
December 1966. One of the organizations participating in 
the work was the Sigma Association of Lithuania, a manu­
facturer of document handling equipment . 
(From the article "Ddovoe pis'mo," in the newspaper PrawJa, May 23, 
1970, p. 2.) 

Ukrainian Academy Elects 
Corresponding Members elected to membership in the 

Academy of Sciences of the Ukrainian SSR include V. K. 
Dzyadyk and I. I. Lyashko (mathematics, including com­
puter technology) and B. N. Malinovskij (computer tech­
nology). 
(From the journal Vestnik Akademii nauk SSSR, No. 3, 1970, pp. 126-
127•1 

Long-Term Store for Dnepr-2 
The long-term storage device for the Dnepr-2 control 

computer system is an autonomous unit which can be used 
in various information and control systems with appropri­
ate synchronization of the parameters of input and output 
circuits. The basic technical data of the long-term storage 
unit, during parallel operation of two units, are as follows : 

------- SO\'IET C:llU:HNETIC:S Hl-:\U:W. Januar,• 1!171-------



storage l'apacity. 32,768 words; bit configuration, 42 bits; 

access lime. 12 microsec; quantity of address lines in the 

matrix. 512; cabinet dimensions, 500 X 1388 X 1775 mm; 

weight of two units, 600 kg. The electronic portion of the 

device 1s based on Mir-I elements. The application of 

long-ti:rm storage devices in the Dncpr-2 computer system 

decreases the cost of stonng one bit of information by 5.5 

times, in comparison with the cost of storing one bit of 

information in the immediate-access store. 
(From thr urt1de "Dolgovremennoc zapominayushchcc ustrojstvo 
upravlyayushcheJ vy~hixshtelnoJ s1slcmy 'Dncpr-2,"' in the journal 
.',fekhanuats1va i a1•111mat11a/Jiya upravleniya, No. 3, I Q70, p. 31.) 

Econometric Models Constructed 

The Main Computer Center of lJSSR Gosplan is de­

veloping a system of econometric models which includes 

the must importanl divisions and indexes of the national 

economi~: plan and which can be used for multivariant 

planning calculations. One of the main models of this 

system is the large-scale dynamic interbranch optimal 

planning model. This model is used 10 determine and 

optimize major economic indexes and proportions 

(branch and intcrbranch) of the process of expanded re­

production 1m the national economic-- i.e., macroeco­

nomic- level. 
The model will make it possible to investigate the proc­

ess of expanded reproduction on the basis of the most 

important facto rs, indexes, and relationships, including 

the movement of gross industrial vutput, national income, 

accumulation funds. overall interbranch production 

capabilities. and the consumption fund based on consumer 

requirements. A number of experimental calculations 

have been conducted on the basis of the model for 1975 

and I ()80, and the model is being improved and adapted 

for practical application. 
(From the article, "Econ.,metric Model of Optimal National Economic 
Pl11nning," 111 the Journal Voprosy e/t.onomiki. No. 6, 1970, p. 62.) 

Svetlana Plant 
The Svetlana Plant has been in operation for over 50 

years, and continues to play an important role in the 

USSR electronics industry. The Svetlana Design Bureau 

is one of the largest vacuum tube designers in the USSR. 
In addition to developing receiver and amplifier tubes, the 

Design Bureau is the leading organization for the develop-

2 

ment of generator and modulator tubes. Since 1962, the 

Svetlana Plant has been the leading plant of the Leningrad 

Association of Electronic Instrument Construction, 

which unites a number of enterprises and is a powerful 

scientific-technical and production electrovacuum facility 

with important national-economic significance. 
(From the article "Sostoyanic i putvi razvitiya oploclektr,.,nih," in the 
journal Radioe/e/t.tronika, No. 4, 1970, p. 452.) 

Automatic Circuit Design 
The Institute of Technical Cybernetics of the Belorus­

sian SSR Academy of Sciences has developed a device for 

automating documentation of circuits-an automatic cir­

cuit designer. The device consists of four units: a unit for 

converting images to electrical signals on a vidicon, a 

scanning and synchronizing unit, a unit for controlling 

changes in parameters of electrical signals, and a unit for 

converting modified electrical signals into images and re­

cording the images on light-sensitive paper. The new de­

vice will greatly decrease design time for new radio parts, 

most of which are still being designed manually. 
(From the article "Voprosy avtomatizatsii podgotovki dokumentatsii na 
clektrichcskic skhcmy," in the journal Vestsi Akadtmii navuk BSSR. No. 
2, 1970, p. 79.) 

Kirillin on Computer Deve!opment 

Academician V. A. Kirillin, Deputy Chairman of the 

USSR Council of Ministers and Chairman of the Coun­

cil's State Committee on Science and Technology, pre­

sented a report at the Fifth Plenum of the All-Union 

Council of Scientific Technkal Societies. Kirillin stated 

that at present, the most important base for improved 

automation is new computer Jevelopment, since their 

high speeds make it possible to rapidly solve complex 

problems. He stated that Soviet specialists estimate that by 

1980 the speed of computers will rise to one billion opns/­

sec; if laser switches are used, it can be increased to l011 

opns/sec. The present capacity of computer storage de­

vices, which is l010 symbols, will also be increased. 

The USSR has a large program for the development of 

a third-generation computer series, Kirillin said, which 

will be technically more advanced and applicable to pro­

duction applications. 

k11111111u~d 1111 p. 7 ~ I 



Extensive Tour Yields Report on 
Current Soviet Computing 

Barry W. Boehm 
n,e Rand Corporation 

In October, Rand computer .1ystems analy.1·1 Barry W. Boehm toured the USSR as a guest of the Academy of Sciences. Boehm traveled 3000 miles through the Ru.uian Republic, Georgia and the Ukraine. He talked with over 50 Ru.uian research scientist.1· and addrersed groups of 25 to JOO academician.1· at So viet re.1·eurch institutes in Moscow, Kiev, and Tbli.l·i. Following is Boehm \ appraisal of Soviet computing\ present and probable future capabilitieJ, and a vivid acrnunt of the people and places he visited. 

Hardware Lag 

There is a serious lad of computing power for sc ientific and general-purpmc appli­cations in the USSR. The BESM-6 is still the most powerful Soviet machine, roughly equivalent to the IBM 7094. There are not many of them available. They are 1101 being produced very fast. The ones I saw were already fully loaded seven days a week . There is work going on in developing new user terminals, languages, and information system~ that will soon require even more computing power. Buying computers from En ,~land\ lnll'rna­tional Computers Limited ((CL)• is a near-term solution. An ICL 4/ 70 and a 4/50 are already installed. More are on order. 
By 1972, the RYAD seric:s may begin to provide a range of Soviet ma1.:hines along the lines of IBM's System 360, but a number of production problems need lo be resolved . Some ingenious special-purpose designs continue lo be developed al Kiev (Mir, Dnep:, Kiev ), but they will 1101 supply the needed gcneral-purpose computing power. The BESM-6 designers are apparently designing something new, but no one I talked lo knew much about it or expected anything very soon. 

•sec SCR /70/ 9, p. 3, for derails of USSR\ rc1:cn1 $5. 7 million pun:ha~c. 

-------SOVIET C:YBt-:RNETICS Rl-:\'IE\\', J11111111r~· 1!171-------
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Fli~ht llarclward Not Far oehind 

Thc Sm ic:ts arc bs far behind in tlight hardware than they used to he. They have a 

fairly l.'omp,ll't standard ~pacchorne computer . .' ith 4K (40(X)) 16-bit words of read-only core 

mcrnllry and 256 \\ords llf erasable memory. with a speed of about 100,000 opns/sec. Their 

nl'Xt deep-space prnhl'S will haw magnetk tapes for storing five days' worth of observations 

for later tram.mission . 
Mme importantly. their lag hc:tween ground computing power and tl1ght computing 

p1mw is thus mud1 less than the rnrn:sponding lag in the U.S. This indicates that estimates 

of Sm iet nimputing l·apahility for high-priority, special-purpose applications (e.g .. space and 

military) will probably ht· low if they art' based on observations of Scwiet general-purpose 

n1mputing rapahility and analogies lo U.S. relationships. 

Softwarl' Situation Ragged 

For scientific and gener:il-purpose applications, the situation is very ragged. Most 

mad1ines have ALGOL rnmpikrs, but with different variations. One installation uses a 

L'llmmL111ica1ions link between a BESM-4 and BESM-6 because the ALGOL compiler on the 

BESM -4 produces more etlkient rnde than the one on the BESM-6. Only recently have 

a~~emhly languages become available on the HESM-4 and BESM-6. Operating systems are 

gl·nerally irn:mnpatible between installations. Sdentific subroutine packages are available and 

good. hut no similar packages are available for file management. 

i\cadcrn~ 11f Sc·icncc, 
C11111pulcr Ccnlcr 

ln,11111IL' of Space 
Rc,card1 

ln,111111c of Applied 

Ma1hcma11c, 

• ln,111111l' nf Cnnirnl 
Prnhkm, 

I rl'I 11111 c nf 
(.'~ hc•rncl IL'\ 

I hi, ,, 

ln,111111c nf C11111rnl 
l'n,hkm, 

Institutions Visited by the Author 

Numhcr llf 
People 

200 

500 

2CXXJ• 

JCXXJ• 

JOO 

Computer~ 

HESM-6. BESM-4. 
BESM-JM. Mir-I 

BESM -6, AESM 
flight rnmpukrs 

BESM -o. BESM -4. 
BESM -4 

ICL 4-70. M-220 

BESM-6, Mir-2. 
Dncpr-2. Kicv -67 

hyhrid digital­
analog 

Commcnh 

prclly lhcorcli,al 
oriental inn 

inlcrfacc hc1wccn 
space c~pcrimenls 
and indu~iry 

12 div i_ ion,: 

rcluctanl lo 
discuss some 

big push lo 
socioeconomic 
problems 

mosl imaginalivc 
,y~lcm designs 

rclalivcly lilllc 
rnmpul allnnal 
lcchnnlngy 

• I he ln,111u1c, of Spa,c Rc,car,h and Conlrol Prohlcm, are bolh planning "~pan"on lo 3000; 

1hr ln,111u1c nf Cyhcrncli,~ cxpc,h to approach 8CXXJ 

4 



Sup11ort Scrvicl·s a Major Problem 
Support ,crviu:, arc virtually noncxi,tent. Typirn ll y. the acadcmi'-.'ally-llr, ·nlcd i11,1i ­

tutcs of the Al·adcmy of Science develop the hardware design, and ha,ic opcr;1llllg ,y,1cm 
sllftware. the declronic, industry produce, the machine,. often after long wra11gb with th e 
institute, and production dday,- and neither i, particularly n.:sp1rn,ible Ill the u,cr it) 

provide mainlt'.riance or a"i,tance in extending or dehu gging I he ,oft ware. Again. hm,·t·\ er. 
for high-priorit y special -purpose applirntion,. support i, probably a golld deal hctter 

It is surpri,ing that the rnmpetitive economy of the U.S. ha, given birth lo SHARE 
and other rnmputer user-groups. while the Soviet state-oriented ,y,tem ha, produced no 
counll.'rparts. 

U.S. Lead Not So Comfortable 
Many people within the USSR have indicated the need for ,trongcr rnllrd inatinn of 

the cfforh of the Academy lnstitu '.es and indu,try. and for more u,cr-oricntation in the 
dc\ ip1. production . and servicing of computer system,. As long as thi, n :ntralitation i, not 
rnrried out. I think the United States will stay comfortably ahead in rnmputer technology 
and usage. However. as indicated above, our lead in \pace and military application, will 
probably he less than our kacl in general-purpose rnmputing. 

If the decisinn is made to centralize, the future situation depends on the choit·c nf a 
lop man . Academician Viktllr Glushkov i, probably the majllr candidall.' . But if he were to 
run the rnmputing industry like he runs the Institute of Cyhcmetic, at Kit·\ , tht·rc: would 
likel y he a great deal llf concentration on imaginative, high-risk project\ and relati\'dy little 
rnncentration on the hread-and-buttcr side of the husiness, probabl y resulting in some major 
,ucccsses in some spei:ialty areas. but serious problem, in other areas and in integrated. 
multifurn:tional systems. 

My subjective fcding, based on a combination of first-hand and second-hand impre,­
sions. is that the academic community has no other candidates with the combination of 
national stature outside the computing field, computer expertise, self-confidence, manage­
ment capability. and inclination for the job of State Computing Coordinator. Andrei Ershov 
is the major possible exception. I did not hear of anyone within industry who was an obvious 
candidate. And if they picked a nontechnical director, the result rnuld range anywhere from 
success to worse chaos. What they need is a tough-minded. pragmatic lcchnical man. like 
Kornlev provided them for their rocket and space program. If they find him, they have the 
raw lcchnical potential to achieve something near parity in computing with the United States 
in ten years . 

Academy of Scil•nces Computer Center 

The director. Al:ademician A. A. Dorodnitsyn. was ()UI of town. I \\ ,1, 1111.'I h} Lh un11. 
a computational gasdynamicist . He arranged for the head of l'Omputer operations to show 
me around . Their BESM-6 is a J2K word experimental model. Zhurin says that some factory 
models haw 65K. It was down, with several circuit boards out. being tested . Zhurin wa~ 
rather vague about perl:ent of down time, but said utili za tion wa, ahout 20 hrs/ day . User~· 
output hoxes had ahout 50 printouts (delivered in rolls: 128 rnlumn alphanumeril') . Zhuri11 
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,aid lhl· 111ad11nc wa, busy over the weekend . The BESM-6 ha~ eight drums (addressible by 

500 and IO(Xl \\llrd pages) and 16 tape-d rives (I million words each), some read-only and 

,ome \\ ntc-11nly. The card reader, punch. and printer looked slow. They had a TV set nearby 

anJ ,aid the) werl' planning 111 h11ok it up for display, driven by drums. They had just recei ved 

thrl'l' Ca l-C111np pl1111cr~ fr11m the Netherlands. Only one has unpacked . Their BESM-6 

,11ftware is in p,1,1r ~hape: thl' monitor does not take much advantage of overlapping 1/0 (no 

,tati,11c,. appan·ntly). For a while they had no ALGOL compiler and had to construct a two 

megal·~ ,·k n11111111111irntion!'I link to a BESM-4, so that programs could be compiled there and 

run ,111 th e BESM -6. The current ALGOL compiler docs not produce a very efficient code. 

The~ ,1ill u,e lhe h,111kup for s11me problems, handled like tape 1/0 in the BESM-6 operating 

,~ ,ll'l ll . 

The 1..·,1111pu1er r11om was fairly ancient-looking and disorderly. I noticed places where 

I hey haJ run w 1re!'I al,mg l·hannd!-1 .-hopped in cement floors . The head of operations claimed 

I urnarnund I ime was ab,1111 one hour for small jobs, overnight for big ones. User~ arc charged 

for ma.-hine time, and 11!-lcr institutes arc allm:ated limits on available time. Dispatchers 

(people) monitor jnb submis~ions and turn away jobs after the overnight lime is filled up. 

I had a fascinating hour with the Mir-I computer: half an hour demonstration by V. 

I. Steganwv and half an hour of hands-on experience. The Mir- I is a very impressive 

,u.:hievement. given the hardware capability . Though d bit rough and unforgiving, it's on-line, 

and the engineers love it . The machine costs about $5000: there arc approximately 500 in 

the USSR, and one in the U.S., purchased by IBM. 

In voice recoicnition, success after several tries 

I met V. I. Trunin-Donskoy and B. N. Rudoy and saw their voice-recognition system 

in action on the BESM -3 M. Their recognition algorithms are basically an attempt to classify 

sound patterns in the time-frequency domain. They gave me a demonstration involving 

on-line verbal specification of names and values of several variables in a gas-flow calculation. 

Trunin-Donskoy sat at the microphone and read words in one al a time, watching tht.· bit 

pattern on the BESM-3M console to verify each one. The problem involved reading about 

40 words. mostly names of digits in input . Trunin-Donskoy got through with six errors, one 

of which took five times to correct. Valery Evdokimov (my escort from the Institute for Space 

Research ) tried twice and caused the program to malfunction . Rudoy read the program in 

again and went through with eight errors (two bypassed after about five tries) . Evdokimov 

tried again and got through with about ten errors (about three bypassed after five tries). They 

,aid the machine had "demonstration sickness." 

Promise of discs and a long life for BESM-6, but how fast is "fast"? 

I then talked with N. Moisecv, associate director of the Center and head of groups in 

mathematical-physics and mathematical-economics. He is pretty theoretical to be in a com­

puter center, but a good mathematician. He said they expect lo get a new BESM-6 with 65K 

memory and two discs in December. They also expect to get a Mir-2 with a cathode-ray tube 

(CRT) and light pen in early 1971. He said the USSR is getting some ICL computers from 

England. but did not know where they would be installed- probably in government minis­

tne!-1 . They will not u~e M.R. Shura-Bura's operating system from the Institute of Applied 
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Mathcmati<:s (1AM). They say it involves special hardware. Apparently they arc building 
their own operating system. 

I talked with A. Smirnov, who had been at the nuclear physics institute at Dubna the 
day before. His main concern now is tuning the operating system of Dubna's BESM-6. He 
was interested in the use of hardware monitors he had seen at the I 970 Spring Joint Computer 
Conference, but he was vague about the system's configuration and current performance 
statistics. He was also noncommittal about new generation computer~. but I got the feeling 
he expected to be living with BESM-6s for a good while. I showed a computer graphic~ film 
as part of a seminar to about 40 people, including V. Shtarkman and Y. Bayakovsky, who 
had come over from the Institute of Applied Mathematics. Questions afterward included: 
"How many man-years did it take to develop?" "How many other places use it?" "Why did 
you choose IBM equipment?" "Don't you use the Rand Tablet?" 

I had lunch with A. 0 . Smirnov and S. S. Lavrov. Lavrov is working on a LISP 
compiler that is extremely inefficient right now: it takes 20 minutes on the BESM-6 to run 
even fairly small programs. When pressed, he was not very specific about "how small." He 
thinks a software performance analyzer would help, but nothing like it is available. Lavrov 
also seemed to have some degree of direction over Filippov's JOSS-type project (sec below). 
He was interested in comparisons between JOSS, ilASIC, and APL. 

I had some discussions later with Smirnov, Lavrov, Shtarkman, Bayakovsky, and V. 
I. Filippov; the latter is trying to develop a JOSS time-sharing system (with batch back­
ground, using teletype terminals) for the Academy Computer Center's next BESM-6. Baya­
kovsky knew of my ACM-70 (Association for Computing Machinery) talk on software 
engineering and asked me to elaborate. This led to a discussion of software certification. They 
have not followed up much on proof-type techniques such as Yanov's. They feel they are too 
cumbersome to use in practice and difficult to adapt to program modifications. Their debug­
ging techniques seemed fairly 4\tandard. Shtarkman and Bayakovsky are developing graphics 
systems and trying to work out ways to separately specify procedures and data structures. 

Institute of Control Systems, Tblisi 
The Institute is located about a mile from the center of Tblisi, housed in a 1950\ 

building in a district of four- and five-story commercial and apartment buildings. The 
director. Professor V. Chi<.·hinadze. is a well-known control theorist and a perfect host . Amid 
his warm hospitality, the excellent local wine, and the warm Georgian sunshine, it was easy 
to forget the rain and snow I had left in Moscow. Technically, however, compared to Moscow 
computing. the lnstilute is not very advanced. They had a hybrid computer, disassembled: 
they were putting the digital part together themselves. They are putting it together in pieces 
because they do not have a large enough budget to buy everything at once. I saw some more 
work on voice recognition by pattern classification in the time-frequency domain, but more 
specialized than in Moscow. G. Kapanadze has built a little cart that moves on the floor 
forward, back, right, left. and stops under voice control; he also had a graphic display of 
time-frequency patterns with a 14 X 20 matrix of light bulbs. 
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C:onversalions with V. Kvdokimov, Inslitute for Space Research
Dr Valery i:\dokimov is a spaeecralt data-eompression specialist at the Institute of 

Space Research. He accompanied me to the Institutes as translator and general-purpose 
expediter. He was generally available after hours to get the Soviet system to sell me a 
balalaika, give me Bolshoi tickets, and the like. Personally, the major benefit of the trip was 
this chance to get to know Valery well, and to be able to compare notes on the way our 
respective systems worked out things like plumbing services, vacation trips, babysitters, jobs, 
and schools. We discussed technical topics also.

illll
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Institute for Space Research. 
Moscow

The Coordinating Computer Center for spacecraft is in Moscow. So far, only French 
engineers and a nontechnical American film crew have been allowed to see it. The Center 
usually handles only data processing for orbit and trajectory corrections, but life-support and 
emergency data are routed into the Center and programs exist for performing emergency 
analyses if necessary. Scientific data-collection is recorded on tape at the receiving antennas 
and priKcssed later. On long-term missions such as Venus, data are collected and stored 
on-board on magnetic tape for five days, then read oft tape through specially-designed 
data-compression hardware into a burter, and sent out when the bufler is full, for another 
five-day periixi. Evdokimov said they do not encode data for error detection.



, I 

Institute of Cybernetics, Ukrainian Academy of Sciences, Kiev 
The Institute is only about ten years old, but is now the biggl'~I onl' in thl' Academy, 

with 3000 people. It is crowded into a big three-story, five-year-old building, and give, an 
inpression of intense activity . An older building across the ~lrcel hou~cs mo~I of the comput­
ers. Graduate students abound, about 40% of them non-Ukrainian~. Credit for thi~ growth 
is given to Glushkov. He has the universal respect of the staff. 

The Institute is divided into five departments: Engineering Cybernetics, the largc,1 , 
under Mikhovsky; Economic Cybernetics, under G. Ye. Pukhov; niological Cybernetic,, 
under N. M. Amosov; Theoretical Cybernetics, under Glm.hkov; a1Ht Syst..:m Science. 

Their Computer Center contains a BESM-6 and an M -220. ALGOL program~ can run 
on both . They are working on a direct tie between the two. but othcrwi,c the machine, arc 
incompatible (e.g., different width tapes). Their BESM-6 w:-ts in better shape:: than the one 
in the Moscow Academy of Sciences Computer Center. It has 32K core storage, c::ight drums, 
16 tape-drives, 700 chars/min (magnetic) and 600 chars/min (optical) card readers, 420 
lines/min, 128 column printers, card punch and paper tape equipment. There arc no other 
terminals, though they are working on making Mir-2 connections. The BESM-6 runs 20 
hrs/day, including weekends. They do not have any immediate plans for upgrading. Turn­
around time was four hours for small jobs, overnight for big ones. Their average job length 
is about 30 minutes on both machines. Average input deck size is about 300 cards. The 
BESM-6 has ALGOL and FORTRAN. The M-220 has just ALGOL. The BESM-6 is 
multiprogrammed to handle up to three jobs in core. Users arc charged for clock time of 
residence. Fictitious money is charged to Institute people, but external users are charged 100 
rubles an hour. They do not complain. 

Next I went to see the Dnepr-2, which was designed at the Institute for process control 
and information retrieval applications (slightly different versions for each). The Dncpr-2 has 
65K, 10 or 12 microsec core memory . I saw the information retrieval version, which has 
ALGOL and COBOL compilers and can support up to 40 tapes and 64 input/query teletype 
terminals. This one had ten tapes and three terminals. Tiley have developed a query language 
and use it experimentally via terminals on a data base of the lnstitute's computer program 
library, stored on tape and organized by keywords. No more details were available. 

Behind in graphics 

I went to the Mir-2. The version I saw had the central processing unit (CPU) in two 
boxes (one 36 in . high, 36 in. wide, 18 in . deep, the other 48 in . ,• 60 in . / 18 in .) a "teletype" 
keyboard, a CRT with light pen (about the same size and qualit y image as IBM 2250 Mod 
I), small paper tape equipment, and a magnetic card reader. The memory contained 2 billion 

bits. The CPU was an advanced version of Mir- I, with interpretive translation and execution 
via special hard-wired operators. First they read in a program via the magnetic carrf reader, 
displayed 11 on the CRT, and erased parts of the program with the light pen . They could not 
do much else with the light pen, however. No text-editing capability is available, hut A. M. 
Drakh, a bright young software type, said he would have this done in six months. l asked 
if they could enter some data points and try various least-square, curve fits on the CRT. but 
they said the least-squares routines had not been converted yet. 
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I t ned to understand how Drakh docs his programming, without much sun:ess. I think 

II ,~ raw machine language interfaced with the numerous special-purpose operators built into 

thc Mir-2 hardware. 
I ,at down at the L'llnsolc, entered a polynomial and scaling information, and got an 

111nnediate display of its graph . I rnuld not change scale or anything with the light pen . They 

'-IICI that 1111 the Mir-\ which is hcing developed. one will he able to do ,uch things. Also. 

there ~ecm~ 111 he a more advanced version of the Mir-2 around that gives more light-pen 

capability . ,11d1 as elementary text-editing capability to point at and change characters, but 

11111 Ill insert extra ones. Scale i~ indicated by numhers at the top of the display screen, not 

along the displayed axes. It is not ea~y to change scale, even at the keyboard, with lack of 

a ll'\ t-editur. Hard rnpy is ohtained hy taking photographs with a special camera mount. 

Next. I tried ditli:n:ntiation, which is analytic for polynomials through about hyperbolic 

f11nl'li1111' . The graph of the function and its derivative were requested: again, they appeared 

011 the ,t·reen within one second. I wanted to numerically integrate the derivative and 

cllmpare the result with the original function . This io; difficult. Apparently, there is no way 

Ill addrc:s~ displayed data points at the keyboard other than recalculating them. I tried 500 

fal'lorial again: cakulation speed was one minute 40 seconds. compared to two minutes 20 

~cn111ds f11r the Mir-I. Symbol manipulation capability on the Mir-2 includes integration. 

ditli.'rt·ntiation. substitution. and Boolean 11perations. but not things like transforms, or the 

ahility to define transformations . 

. \head in in~enuity 

The Mir-2 is designed to o;upport 1:onnections of up to 32 separate teletype/graphic 

h:rminals. However. only one user can u~t· the machine at an) time: requests queue on a 

first-come first-served basis. Users cannot communicate with each other via Mir-2: this makes 

joint prohlem-solving activities impossible but ensures data and program protection. They 

arc still Wllrking on the interface to the BESM-6. They were not sure what kind of priority 

,trut·tttre would be required on the BESM-6 operating system to assure reasonable response 

times. or what this capability would do to the already fully-loaded BESM-6. However, this 

is rnrrcntl y the only provision to give Mir-2 users access to large data bases on tapes or 

existing applications software (other than rewriting it). I entered one program with a loop 

which would specify a negative square root about halfway through . When this was reached, 

the ,ystcm simply stopped. with a red error light on. After Drakh pushed three more buttons, 

it printed "arithmetic error." They said the lack of specific error responses here was corrected 

in the advanced Mir-2 version elsewhere in the building. The basic characteristics of the 

Mir-2 seemed quite similar to those of the Mir- I. They still have a long way to go in exploiting 

graphic~ and providing such amenities as filing, text-editing and constructive user aids. But 

they arc a long way ahead of anything I have seen in the USSR in on-line capahility, and 

the design philosophy is quite ingenious, even by American standards. 

I had ~orne discussions with Dr. N. N. Pavlov. who works on man-machine problems. 

He has almut a J0-r,ian group. He is interested in quantitative measures nf man-computer 

cft'rctivencss rnmponcnts and Delphi-type techniques for producing a proper set of weights 

for the different cnmponents. His list of components was typical (simplicity. flexibility. 

rcliahility. et~·). He wa~ interested in my Productive Thought Ratio hut appreciated its 



difficulties: apparently they have not progn:ssed any farther than we have here. He could not 
think of any controlled experiments they had done. 

Professor Z. L. Rabinovitch, assistant director of the System Science Department, 
talked about matters the Institute should emphasize in the future . These im:ludc human 
engineering of computer systems, organization of computer ~ystcms to better support pro­
gramming and problem-solving processes (e.g., the Mir series). hetlt'r design aids for com­
puter systems (e.g., !'lystem simulation), advancement of programming theory, cspt·cially 
graph theory. and machine intelligence. I noticed he did not want to call "machine intelli­
gence" "artifkial intelligence," and asked if he had any examples of good machine heuristics 
that had come from observing people solving pr<'blems. He could only think of introspection, 
or group disc.:ussion of introspec.:tion. Our discw,sion of software certification revea led that 
there is little activity in this area, except in their produc.:tion of debugging versions of all their 
c.:ompilcrs, and in language extendability. The extendability problem is apparently partirn ­
larly difficult in the Mir series. 

I saw a demonstration of Kicv-67 by V. Derkach. This machine ha!'! 8K (it can have 
I 6K) of two mil:rosec core, an analog/digital interface to an electron-gun device for on-line 
control. a keyboard, a nice thin-plate 6 in . /.. 9 in . numerical display (the symbols arc about 
1/4 in . to 3/4 in.), and a very predsc, bit-addressed (4096 / 40%) reverse-image (purple 
on gray) storage-tube display, about four inches in diameter, set horizontally at the console. 
They demonstrated an impressive picture of Lenin on the display, but it took about three 
minutes to produce, and could not be modified without erasing and rewriting. Very little 
on-line display modification capability was available: it is all done by programming (x,y) 
wordinatcs of elements of the picture. These can include squares, triangles, trapezoids, arcs 
and sectors of circles. They are read in on cards or paper-tape. They showed the use of the 
thin-plate display for tracing the path of a program. Apparently, the Kiev-67 is also used 
to control the electron-gun device in real time, but this was not demonstrated . 

Growing pains are evident at Glushkov's Institute 

I talked with S. Kozubovsky, a control theory specialist who served recently as Scien­
tific Sec.:retary of the Institute. He said the Institute is feeling acute Parkinsonian pangs: it 
is harder and harder to get people to communicate wil.1 each other. He showed ml' a plan 
of their new suburban center, now under construction, with five to six 10- to 12-story 
buildings for the different departments, and a few more one- to three-story buildings for lab!'! 
and prototype production facilities. They expect eventual expan~on to about 8000 people: 
the complex as modeled seemed able to support this. He agreed that the communication 
problems will he even more difficult then . The Institute carries machines through design into 
protot ype production phase, then works with the electronics industry to set up larger-scale 
production lines. When I asked how Glushkov achieved his prodigious volume of written 
output. he said that Glushkov writes all his popular articles via dictaphone and a full-time 
staff writer, who turns the verbal ideas into a draft and gives it to Glushkov for modification. 

Institute of Space Research, Moscow 
This Institute is located in temporary quarters in several sites around Moscow. A new 

building is being built . The director is Academician Gyorgy Petrov. The associate director. 
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11:chrm·al. rs Dr. Yuli Khndan:v .• The Institute has 500 people and expects 10 expand to 3000. 
Th<: ,tatr i, t·vrnly divided h<:tween physical scientists selecting and conducting spaceborne 
c.\pt:rimcnt~. and mission planners determining appropriate orbits, data transmission lech-
11i411es, and ~p,H:ecraft payload design . They also work with industry people lo build and lest 
payloads. Apparently. they are not much involved in booster activities or biological aspect:.. 
of ma1111ed missions. I talked with Dr. P. Elyasberg about trajectory and orbit calculation, 
primaril~ optimi1ation. Their use of adjoint equations, gradient techniques, and Kalman 
tillering ~eems not mul·h different from ours. They have not had much success in using 
,t:,·Pnd-ordcr variations except in computing the choices of stepsize along the gradient. They 
arc apparently nnt going for the grand tour of Jupiter, Saturn. and Uranus, but are planning 
a three-year ,olar probe mission using a Jupiter swingby to attain a path orthogonal to the 
ediptir . The Institute has a BESM-6, BESM-4, and Mir-I. 

I spoke 11, sornt· on-board computer people at the Institute. Their workhor"ie computer 
ha~ 4K 16-hit words of read-only woven-core memory (about 2 in. X 2 in . X 4 in .), and 
256 words of cra~ahlc core memory . It executes 100,000 opns/ser. Its operation-code struc­
ture 111dude, an 8-hil address and relocation bits. It takes two instructions to reach an address 
llUt~ide the nrm:ntly active sector. Programming is done by assemblies on large batch 
u1111putcrs. Doubk-wnrd operations and arithmetic registers for 32-bit precision are in­
duded . Component density in the CPU is about 100 components/cm '. Program checkout 
for the flight rnmputer is done mostly by emulation on a BESM-6. No new techniques for 
software checkout were indicated. Mainly, they use brute-force testing and interpersonal 
cross-checking. The same people write and checkout programs. They have had some space 
missions fail because of software errors. They feel Yanov-type proof techniques do not hold 
much promise for software certification; they are too complicated. They did not have any 
statis!ics, but estimate they spend at least twice as much time debugging as they do coding. 

A Mcctin"' at the Institute of Space Research with 
V. Shtarkman, Y. Bayakovsky, and A. Platonov of the 
Institute of Applied Mathematics 

The 12 divisions at the Institute of Applied Mathematics include about 500 people. 
Engineering Mathematics has 60, including Platonov; the Computing Center, 100, under 
Shura-Bura. induding Shtarkman and Bayakovsky; and "several other" smaller depart­
ments. The Institute has two BESM-4s and a BESM-6. all tied together, so that some 
BESM-4 application programs can partly use BESM-6 without conversion. All ;-,rogramming 
wa~ done in either ALGOL or raw machine language until recently, when Bayakovsky wrote 
an a~semhlcr for the BESM-4 (1968), and Shtarkman. one for the BESM-6 (1969). The new 
operating ~ystcm for the BESM-6 is still in an experimental stage. Bayakovsky and Shtark­
man an.· now designing a graphic~ system that will work on an SDS-910 and SDS display 
tied to the BESM-h: they wen: very interested in data structures, levels of languages, and 
\lthcr graphics s\lftwarc rnnsiderations. Progress is slow, but the two researchers seem quite 

• KhndarL·\ \\a, rnmanl~ fL•,pon,1hk for my 1n v1ta1io11 a, a guc,1 of !he Academy. lie and I have ,crvcd 
·" , 11 -d 1:11rman 111' ,p,1,·c d ,·l·1r " 111,·, aml dala -prnn·,~ing se'>ion, al !he la,1 1wo lntcrna1ional A,trona111ical Con­
~fl' ''l' ' 
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competent, and more acquainkd with U.S. literature than anyone cbe I met . Apparently, the sy!-.tem design is not for any partirnlar application; they arc trying lo mah ii a!-. general 
as possible. 

Institute of Control Problems, Moscow 
This Institute is located across the street from the Institute of Space Rc'.'.ci:lrd1 in a Ill'\\' 

building of ),imilar design . It has about 2000 people, and the mo).t li vely and wide-ranging intellectual atmosphere I found on the trip. I talked with the associate director, Professor 
Emelyanov, who said the Institute is shifting more and more to human -oriented !-.ociocco­nomic problems, and to a project rather than technical-specialty organizational structun:. The Institute works with other government agencies to defi ne the most suitable problem!-. to work on, then they jointly carry out the solution. They tried an interesting three-year 
experiment with eight people, which indicated it was easier to make a good sociologist ou~ of a mathematician, than vice versa. I talked a little with M. Aizerman, who is getting into socioeconomic problems, with Georgadze, who is working on uses of arrays of homogeneous components, and with S. Berkovitch, who is working on information systems to ).Upport 
economic models. Georgadze's arrays include 10,000-20,000 components. in a 3-D arrange­
ment. He is concerned with optimal arrangement for problems of cryptography. pattern 
recognition, etc. 

Then I discussed computing with A. Leman, V. Arlazarov, and I. Faradisev of the software group. The Institute has an M-220, and an ICL 4-70 has just been installed. They plan to take over complete maintenance in a few months, but to use and stay compatible with 
the standard ICL operating system, which includes multiprogramming, variable partitions, FORTRAN, COBOL, ALGOL, interactive interpretive FORTRAN from teletype/type­writer terminals, and file management software. Their 4-70 hardware includes seven disc drives. They indicated that this was the first ICL 4-70 in the USSR, and that Gosplan has a 4-50, • and several other government agencies have 1902s through I 905s. They anticipate more 4-70s soon in the USSR, and admitted that Ryad will not be available until 1972, and then only in an austere version. They said with some uncertainty, that upgrading in the next 
few years would be directed toward an ICL 4-75 or the forthcoming ICL System 4 machines. They noted that Ryad was wrong in repeating errors in IBM 360 design, and cited as examples the insufficient number of general registers, clumsy 1/0 handling, and some other 360 features which are apparently part of the Ryad design . 

They worked on building an associative processor for a while, but discontinued it 
because hardware switching speeds and flexibility were not good enough to make the design feasible. They hope to try again in a year or so. They were somewhat pessimistic about the ability to produce software which will take good advantage of it , but have done some initial work on associative software. No work in cryogenic computing is going on in the USSR. to their knowledge. Though unversed in the architectural details, they mentioned some work. in Novosibirsk, in parallel processor development- probably a network of homogeneous or compatible general-purpose processors. The lack of microprogrammed computer develop-

•taler d1crking indira lcd 1h1\ wa\ wrong: Go\plan ha\ a 4-70. and 1wo 4-50-. arc opcrallng in 1hc M1n1,lr) nf Mcrd1a n1 Manne (Morno1) and 1hc Slalc Commll lcl' on Malena I and Tt·rhn1rnl Suppl) ((io"nah) 
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me11t i11 the USSR wa~ l'ited, hut they plan work in this direction. Also, they want to build 

a ,y,tern programming language: rnrrent languages are extremely poor for interrupt han­

dling. ,~ nta ., d1el'ki11g, ell' . They were quite interested in ECSS (Rand's E:.,tendable Com­

puter S~ ,tt·m Sim11lat11r). They ,aid thc:y use: ~imulation for design of computer systems but 

prdc:r tu write: sud1 ,imulatiun~ in a,sembly language. 

I gave: a tall.. in the morning to about JOO people- the biggest audienl'e ,o far - 011 

,imulati1111 of L'1 in1putt·rs and on rna,1-1.:omputc:r intc:radion. There were lots of good qut's­

tions. induding some on unrelated topics, such a, the state of llliac IV and cryogenic 

rnrnputing in the: Unitc:d Stall's. Then I talked with Ai zerman and his group about their work 

111 l'lustc:r analysis. They have a simple but apparently quite effective: algorithm based on the 

di,tanl'e hc:twel'n the 11th point rnnsidered and the centroid of the previous n-1 points: each 

relative: minimum of the di,tanrc: fun r tion defines the edge of a duster. They have tried this 

prinL'ipallv on hiomc:dil'al problems: a problc:m with 500 points and 160 variables took 8-10 

hour, 111 analyt.e on an M-220. They felt that with current improvements in the algorithm, 

thi, wuld he redu~·ed lo ahout one hour. 

Economics, classification, system performance, MISs indicate variety at the Institute 

Ai1.erman and his group arc bcl'oming more involved in trying to apply control theory 

to en11111mi~· planning problems. Probably, their first efforts will involve logistics and inven­

tory thc:or~ applied to production and maintenanl'e problems in the automotive industry . 

Thc:y were vc:ry interc:sted in how Rand organizes work on such problems. I also talked with 

Dr. Yuri lva1111v, head of their mathematical economics group. He is working on economic 

planning problems. particularly on milk production in the Altai region . He has not done 

mul'h in dc:tail (e.g .. on data collection requ:remenls), t-i ut seems to have a good pragmatic 

approad1. He wants lo use thi, experience to develop a general-purpose economic planning 

model, in whil'h a manager rnn speci fy ,tandard types of plans, enter data on resources, and 

he: presented with an analysis of the resulting performance of the -,ystem. Detailed thought 

ahout the: intricades of the system is lai:king, e.g .. functional forms for production functions, 

user's spc:i:ifii:ation language, interfaees with data bases, etc. He plans to write the model in 

assemhly language for the ICL 4-70, and not to export it. I obt ·1ined several papers on work 

in his and Aizerman's groups. 
I returned lo the Institute of Control Problems the next day, since my requests to see 

the Coordinating Computer Center and the Institute for Precise Mechanics and Computer 

Enginec:ring were turned down, for reasons of "policy," and lack of time, respectively . I 

talked with Dr. S. S. Lerner. head of an operations research group, and with some of his 

people. about their work. Here, too, one area is economic planning. They had results which 

they felt indirnted that central planning could be done so as to produce optimal policies on 

a large: srale. whil'h would also be optimal for individual sub-group managers. The results 

would he hased (111 information supplied by sub-managers and central control on sub­

manager·, rc:source requirements and utility function . They said they could prove under these 

wnditi(ln, that there was 11 , ' advantage to the sub-manager to supply false information. 

We disnassed this and its ineentive implications- the talk was half-technical. half­

idc:ologieal. hut quite eivilized. although neither of us really convinced the other of anything. 

Al,o. they disrn,sed their work on a dassification problem: Given two groups of data points. 
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decide wilh which group a new data point belongs. They have an algorithm and an M-220 program, based on cakularing one or more hyperplanes equidistantly separating the two groups of given points. It takes aboul 20 minutes to solve a prohlem wilh 60 poinls and 40 variables. Almost always, one hyperplane is sufficient to separate the groups: it has never required more than lwo. Applications have included medical diagnosis and chemirnl analysis. Medical diagnoses have been as good as doctors', but they would not lrust the program <•II 
I hemselves. 

We discussed their work on applying operalions research methods lo rnmpuler sysrem performance problems. The research, rnainly V. B. Sokolov's, is all theoretical and not too advaru.:ed. Some comparative analyses of different replacement lechniqucs for paging pro­cesses have been done, so far including only random replacement, longes1-le11gth-of-stay replacement, and longest-time-since-last-used replacement . Request statislics are not based on measurements, but reflect reasonable values for parameters in standard distrihutions, such as Poiss<in. They are hoping to go farther into analysis of correlated requests, hut have no definite plans to interfale with measurements. 
Also, Sokolov is working on problems of organizing files on tape to minimize process­ing time. Some work has been completed on single-tape systems for deterministic jobs and on capability to store duplicate files at different locations. They arc now working on an analysis of multitape systems: they hope to duplicate file analyses and stochastic problems, and also to try their theories on actual applications. Now that the 4-70 and its discs arc around, they would also like to study file organization on discs. 
I talked for a while with Dr. Oleg Aven, who has a group in information retricval and management information systems. They are beginning to work with the ministries of steel production and to develop management information systems. but have no details on fre­quency and accuracy of information requirements for managers at various levels. They plan to develop systems on the Ministries' machines. 
Aven feels that there will be some dependence on English machines in the short run but that in the long run the Ryad and Soviet follow-ons will be able to satisfy demands­if problems of computer production are worked out in the USSR. He authored a Pravda article that called for much more centralized production in the computer industry than is needed in other industries. 
Aven has seen Ryad in operation, feels it is viable, and also forcasts the delivery for 1972. He says the operating system is very closely patterned on OS/J60: it has bugs and incomplete portions, but it and a prototype Ryad machine seem to work well for standard jobs. He sees no problem in disc production : a group in Estonia will provide them. 

Further Conversations with Shtarkman and Bayakovsky 
We spent a day driving in Shtarkman's car to Vladimir and Suzdal, with computing discussions interspersed throughout. Shtarkman runs a group of about 15 people within Shura-Bura's 100-man division at the Institute of Applied Math. They were primarily in­volved in developing the assembler and various utilities for the 1AM operating system for the BESM-6, but are now turning these programs over to another group. which will have primary responsibility for the operating system. Bayakovsky has a graphics group of ahout 
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live people ulllkr Shtarkman, and Shtarkman hopes to phase as many more people into 
graphir, as ht: l·,111. Their first dfort will be purely experimental. based on the SDS 910 and 
SDS lbplay that i, linked to the BESM-6. The USSR is now producing buffer-refreshed CRT 
display, (they gave llll' a brochure on one), but they feel the SDS equipment is more flexible 
and rcliahk. Their applil'ation an:as will involve rnmputer-aided design; although no specifk 
pn1jcl·h \\t:re llll'lltioncd. they want to have the capability of manipulating three-dimensional 
repre,;e111a1io11~. and 11 1 gel experienl'e with hidden-line problems and the like. 

Independent di~ing is a must 

They were particularly interested in U.S. experience with various graphic data ,;truc­
lures, and \\Wt' well versed on material appearing in ACM Communications and JCC 
Prucccdi11gs. Surprisingly. though. they have to dig up the material almost all by themselves. 
Servil·es lit-.e VINITI (All-Union Institute of Scientific and Technical Information) work well 
for phy~ics, hut there i~ hardly anything provided to keep them up to date on published 
literaturt: i11 l·omputer Sl'il'nl'cs. They follow European computing literature. but feel that the 
real al'tiun is in the U.S They had recently attended a USSR-hosted international symposium 
in Tallinn (Estonia) l)ll programming languages and operating systems, but said it had not 
heen too productive. 

Uncertainty for IAM's system, hope for Ryad 

The IA M operating system is still in experimental status with a number of bugs and 
problems to be worked out . Shtarkman believed that more time should have been spent in 
the sy~h:m design pha~e on several important aspects of interrupt handling, 1/0 control, job 
n1ntrnl ianguage, cit: . Now, deficiencies in these areas are becoming evident, and further 
prngrcs, on l he system will he slow and limited. For example. no job control langauge really 
ni~ts for the ~ystem: jobs either fall into certain standard patterns (FORTRAN compile, 
load. execute). or the programmer must construct his own sequence in assembly language. 
This provides flexibility for programming experts, but will !;trongly limit its acceptability for 
less cxp1:rien1:ed programmers. particularly in business. They said the system has some 
chanl'e of hewming a standard for the BESM-6, but are not sure. 

They thought the Ryad system is the best hope for the future, but also expressed doubts 
about early produl'tion capabilities. They, like Aven. see little problem in disc produl'lion, 
and fore~ee BESM-6 dist: drives available in quantit y soon. They said there was a possibility 
that Lehcdev\ Institute of Precise Mechanics and Computer Engineering would come up 
with ,omcthing useful in a BESM-7 or BESM-8, but have no details. Unlike the researchers 
(If the lri-,titule of Control Problems, they felt the Ryad decision lo follow IBM 360 hardware 
and ,llflware was. in general. good: the lower development risks and compatibility were 
worth the prire of repeating known weak points in the 360 design . They were not impressed 
with the Mir ,eric~. referring to some of he difficulties with extendability and user interfaces 
!hat I had ,ccn . In my judgement, however, rhe series is fairly impressive, especially consider­
rug that the 011 -li,11.: alternatives in the Soviet Union arc essentially nil. 
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Czech ZPA-600 computer being assembled in computer 
plant near Prague.
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One of the computer halls in the new 12-story building for USSR Gosplan s Main 
Computing Center. The machine is unidentified, but is believed to be the new ICL System 
4-70 configuration recently purchased for Gosplan from the English.

Source: Pravda. Nov. 29, 1970, p. 3.



Gosplan Pledges "No Cult of 
Computers" 

V. Parfenov 

A new 12-story building has been erected on one of Moscow's central thoroughfares. The Main Computing Center of USSR Gosplan is located in it. Movement of the Center into these quarters coincides with the tenth anniversary of the Center's existance . . . . "Now we have at our disposal reliable and high-speed methods for the economic calculations needed for planning," stated M. E. Rakovskij, Deputy Director of USSR Gos­plan, in opening his description of the Main Computing Center. "Computers permit us to do rapidly what recently could not be done even by a large group of specialists." ... The discussion of the role of electronic machines in processing plans was continued in the new building of the Main Computer Center. The director of the Center, Nikolaj lvanovich Kovalev, a great proponent of this work and a broadly educated engineer, scientist, and economist, familiarized us with the work of his staff. " . . . Calculations of demand for construction materials by builders have already been fully translated for the computer . . . . Ministries need not submit orders for materials. Our Center itself prepares a summary report for Gosplan on construction materials for each ministry. If a disagreement arises between Gosplan and a particular industrial branch, the issue is resolved by the computer-it produces a detailed analysis ... . " The plan for each branch of the economy is calculated today with a precise accounting of the demand for equipment . ... The Main Computer Center rapidly and with greater precision evaluates consumer demand for goods. A collection of methods has been developed that permits levels of demand to be determined not only during the following year, but also for the end of the five-year period and for even longer periods. . . . . . . Although computers arc efficient, their capabilities are only partially exploited. Gosplan's Main Computer Center, together with a number of institutes, is creating a grandi­ose system for calculating the entire national economic plan, in which machines will not only solve individual problems but will also relate them to each other. 

------SOVIET CYBERNETICS REVIEW. Jamuary 1971------
Translation or excerpts from the article "Plan rasschityvayut mashiny" ("Machines Design the Plan"), in the 
newspaper Pravda. Nov. 29, 11170, p. 3; translated from the Russian by Wade B. Holland . 
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... The hall where the computers are in operation produces a great impression. Cross­
ing the threshold of this gigantic building, one thinks he is in the world of the future. Through 
a window, on an ideally clean parquet floor, in an atmosphere of strictly constant temperature 
and humidity, are the units of the electronic machines-the "brains"-spaciously distributed 
and rnn. trul'led of lifeless materials. The machines operate three shifts a day. 

An operator, silting al a console, quietly conducts a "conversation" with-a machine, 
just as if 10 do so were nothing al all. He pushes a button, and a response appears on a screen: 
"Ready. Request input data." The man inputs a program to the computer. And immediately 
ii demands, "M< uni tare No. 6." Then, "Mount disc No. 2." 

All goes normally, while the operator clearly issues orders to the computer. But if he 
~uddenly slips- for example, if he mounts the wrong tape-a notation appears on the screen, 
"No program." Thus the machine reacts to man's error. 

"Of course, far from all planning problems can be translated into the formal language 
of mathematks," notes Kovalev. "There are many socioeconomic problems that canrtot be 
expressed in the form of formulas. While we are enthusiastic about the immense capabilities 
of computers, we do not make a cult of them. Plans are developed by people, for people. 
People program the operation of the machine and use the results of that operation. They 
reserve to themselves the establishment of goals, they develop the socioeconomic perspectives 
for a given period. We are not attempting to alter the theory of socialistic planning, as some 
mountain-top economists, creating some sort of super-idealized, ultra-optimized plan with 
the help of mathematical methods and electronics, are trying to do. But if Gosplan fully 
masters this new, powerful planning instrument, then this will help in the development of a 
balanced, comprehensively validated national economic plan." 

Commentary 
This journalist's report on the opening of Gosplan's new 12-story Main Computing 

Center is mostly taken up by descriptions of the kinds of planning tasks for which the 
rnmpulers are used. There arc some interesting aspects, however. 

The computer described, and shown in the accompanying photograph, is believed to 
be Gosplan's new ICL System 4-70 machine, recently purchased from the English. We have 
hecn unable to secure a photograph of this machine for comparison against the depicted 
computer. Bui the machine shown is totally unlike any known to be in production in the 
Soviet Union . A disc storage unit is clearly visible in the background, and the text account 
of the operator's interaction with the system refers to mounting discs. Since no sizeable Soviet 
computer is known to be equipped with discs, and since the ICL machine at Gosplan has 
four disc units. it is reasonable to conclude that this is in fact Gosplan's new ICL system. 

In the concluding paragraph, the Center's director is quoted to the effect that they are 
not making a cult of computers. He criticizes "some mountain-top economists, creating some 
sort of ~uper-idcalized, ultra-ojltimized plan with the help of mathematical methods and 
dectro11ics." It is not clear whom he is referring lo, but it could be the Central Statistical 
Administration. the proponenh of the State Network of Computer Centers, or some staff 
mcmhers at the Central Economic Mathematics Institute, which has been severely criticiz.ed 
recently for its work in this area. It could hardly be accidental that this stateme11t crept in!o 
the author's turgid description of the computer center's operation.- WH 
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Scientific Research Requires Scientific 
Management 

G. Dobrov 
Doctor of Economic Scil'nces. Kiev 

The diversity of problems in the management of scientific systems- laboratories, insti­
tutes, academies, or branches of knowledge-is truly immense. All of them, however, can 
be reduced to three basic problems: maximum utilization of material and human scientific 
resources, intense acceleration of scientific potential for solution of new problems, and 
determination of the most promising areas and trends of research. 

As indicated by experience, the art of efficient management of a scientific group de­
pends primarily on the ability of the director to provide a systems approach to the solution 
of specific problems and to correctly organize these problems. When each investigation is 
examined as a part of a set and is related to other investigations, the scientific capabilities 
are more fully and rapidly utilized. With this approach, scientists benefit from new ideas and 
methods which in turn stimulate their own development. It is the comprehensive search, in 
the course of which the achievements of related sciences are considered, that as a rule leads 
to the solution of more complex problems and utilization of advanced methods .1f investiga­
tion. 

Inadequacies Shown 
Studies recently conducted in the Ukraine and in Leningrad indicate that the overall 

nature of scientific work at all levels of the organizational structure is clearly inadequate. 
Unfortunately, complete coordination among research institutes or among sections within an 
institute has so far not been achieved. Interaction is especially poor among scientists at a 
number of higher educational institutions and some newly established Academy science 
centers. 

Another acute organizational problem in the management of science is the completion 
of the entire cycle of research developments, from fundamental research, to technical realiza-

-------SOVIET CYBERNETICS REVIEW, J11nuary 1971-------

Translation of the article "Managing But Not Correcting" ("Upravlyat' a nc ispravlyal'," in the new, paper Pravda. 
October IS, 1970, p. 2; translated from the Russian by Irene Agnew. 
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tion and introduction of results into the national economy. Too often, success achieved 
durin~ the theoretical research stage is not followed through by the subsequent links­
desi~ners, en~ineers, technologists. As a result, a discovery that has great potential often does 
not reach the sphere of production. In some cases, this obvious gap can be eliminated by 
establishing needed special services at scientific research institutes that would ensure the 
completion of the R&D cycle. In the majority of cases, it is necessary, in our opinion, to 
develop II state-wide program during the next five years for establishing regional and interin­
stitute design bureaus, open-shop computer centers, etc. 

Thl' mechanism for managing scientific systems includes one element, the essence of 
which has been appreciated only in the last few years-i.e., the procedures and actions of 
derision-making. Herc too, a scientific approach is required, and scientifically formulated and 
prartical principles must be applied. 

"Hybrid" Structure 
The feasibility of converting from the rigid organizational structure of scientific re­

search institutes in which each department or laboratory is established "once and for all" 
has been proven. A "hybrid" structure should be adopted, with permant"r.t subdivisions 
which provide for continuity and purposefulness of research, and are supplemented by 
departments and laboratories established specially for the solution of specific scientific prob­
lems. The latter, and there are many of them, can be formed, financed. and reorganized 
depending on specific problems. The necessity of distributing resources according to the 
long-range significance of the research projects, and not for supporting existing staffs oi 
specific subdivisions, is obvious. There is a great need for increasing the number of engineer­
ing-technical and auxiliary personnel, for improving their training, and for increasing their 
role in the scientific process. 

Research achievements are directly related to the effectiveness of scientific publica­
tions, especially periodicals. A study has shown that articles remain in editorial offices here 
twice as long as with analogous foreign journals. To decrease delay it is necessary to introduce 
new publication rules in some journal editorial offices. Only abstracts of articles up to four 
to five pages should be printed, and complete texts should not be typeset but reproduced and 
mailed to interested persons or organizations upon request. 

It is known that the rate of growth of the production of instruments for modern science 
must be 1.5 times greater than the rate of increase in the number of workers in the area. In 
the USSR as a whole. this index is still low, and in some organizations it is much less than 
one: this leads to an actual decrease in efficiency in the intellectual resources of science. 

Modern instruments become obsolete so rapidly that in four to five years, as a rule, 
they are hopelessly outdated. At the existing rate of scientific-technical progress, the so-called 
"careful" policy of using instruments (several hours a week only) is absurd. It would be more 
dlkient to purchase fewer but better instruments, and use them to the fullest capacity, 
without worrying that they wear out, and in two or three years of full utilization to replace 
them with new and more advanced instruments. 

On thi.: other hand, obsolescnce of an instrument does not mean that all its parts 
bcrnmc unusable. Many can be successfully salvaged and used in new instruments. Unfortu­
nately. the existing rules of writing-off instruments and equipment deprives institutes of this 
po,sihilit ). and valuable parts go to scrap metal. 
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Automating Research 

It is ne1:essary to significantly improve existing methods of planning expcrimenh and 

pr<x-essing results. Manual data processing delays research, increases rnst , arh.l dc<.:rea .. .:s the 

volume and reliability of new information. Work conducted in the area of automatio11 11f 

experimental data at the Institutes of Physics, Electrical Welding, and Physiology. all of the 

Ukrainian SSR Acadrmy of Sciences, indicates that the application of computers makes ii 

possible lo deeply and comprehensively analyze experimental data and irn.: rease proccssrng 

acrnracy. This significantly decreases the duration of experiments and in<.:rea,.es lahor effi­

ciency. Wide-scale automation of data processing is a long-standing prohlem and ir, solution 

cannot be delayed. 
Large savings are realized in the transition from uncoordinated and small experimental 

production and compulalional bases in scientific research institutes lo the eslahlishmenl of 

multiuser bases serving groups of scientific institutions. This is also true for the shops for 

repairing and adjusting scientific instruments. The prompt supply of scientific researd1 

institutes with materials, reagents, etc., which was experimentally tried by the Leningrad 

Scientific Supply agency, was a complete success. The time has come to estahlish similar 

services in a number of republics and also in Siberia. 

Ir must be emphasized that there is a difference between the concepts of "manage­

ment" and "correction." The same measures, but undertaken too late, will actually result not 

in management, but in correction and cannot be effective. 

Here, an important role belongs to the establishment of services for continual monitor• 

ing of R&D trends, and for forecasting requirements in managerial activity. So far, this 

principle has been clearly underestimated. Large-scale forecasting projects have not been 

methodologically oriented, and are uncoordinated and without representation on the State 

Committee on Science and Technology of the USSR Academy of Sciences or an appropriate 

problem scientific council. 
It has been thought that scientific management could be succe!lsfully formulated by the 

director [of an institute) on the basis of everyday experience and "common sense." But this 

is a delusion. The personnel managing science must be specially trained and selected from 

among gifted and professional specialists. As an experiment, the training specialists of this 

type was started by the Economics Faculty of Leningrad University. Training in the manage­

ment of science is available only lo scientists in Kiev and in one or two other Soviet cities. 

Of course, this is clearly inadequate. 
To manage, one must be well informed. However, when the question of scientific 

information is raised, it refers only lo supplying researchers with information on the achieve­

ments of their colleagues. Meanwhile. the volume, complexity, and responsibility of the 

management of science are not treated as a specific scientific problem. Here, first of all, a 

synthetic processing of information on the operation of scientific institutions, on the formula­

tion of trends, on comparative evaluation of levels, on preparation of different solutions, and 

on forecasting based on continual improvement in the accuracy of forecasting hypotheses is 

required. 
Scientists and cyberneticists of the Ukrainian SSR Academy of Sciences have recently 

proposed a program for developing an information system for the management of science­

the UPRAN system (management and forecas1ing of the development of the Academy of 

Sciences). The time has come to face this problem on a state-wide scale. 

23 



Commentary 
Tht: "~cienct: of ~cit:nl'l'," the "management of research," and other such phrases have 

hernmt: incrt:asingly i:ommon in the Soviet literature in recent years. This concern for greater 

produ,:ti, it y in r<.:seard1 is coupled with the increasing attention being given to improved 

produl·tivit y and quality in industrial production. Our lead article in this issue of SCR 

cxamint:s rt:n:nt ai:tions by the USSR Academy of Sciences to make R&D more responsive 

to national priorities. 
The present arti.:k is in some ways typical of many that appear from time to time in 

the popular press. One point stands out. however, indicating the possibility of change in the 

organizational slrul'lure of R&D e~tablishments. The author, a respected Ukrainian econo­

mist and Sl'ientist. rei:ommends that the "rigid" st ructures of research organizations give way 

lo lask -1Jrie111t:d teams assembled to attack particular problems. 
Perhaps the only action in Soviet scieni:e more difficult than establishing a new organi­

zation is the disestablishment of one that has outlived its usefulness. This is just as true for 

,ubunits within institutes as ii is for institutes themselves. Once established, a group can 

maintain its e.,istence almost indefinitely . And funding tends to be based largely on staffing, 

rather than on productivity or demonstrated need. Dobrov would establish certain perma­

nent units within a research institute (perhaps such as the departments that are usually found 

in Ameril·an rcsearl·h organizations) that provide for continuity and the broad directions of 

the researl·h program. Within these larger units would be organized groups (probably analo­

gow, 10 research teams) that maintain their integrity only throughout the life of a given 

projel'I . Eal'h would be orgaruzed on an ad hoc basis and treated individually in terms of staff, 

financing. structure, ell'. 
Dobrov also mentions the problem of inadequate provision of research instruments 

and equipment, and the paradoxical problem of low utilization of available items (the policy 

of not wasting these valuable resources). He asks for improved production, fuller utilization 

(taking rnmplete advantage of an item before it becomes obsolete), and "recycling" of 

salvageable rnmponents from outdated or worn out instruments. 
Finally. he deals with several suggestions for improving the management and conduct 

of research at higher levels than the research institl!te. These include the establishment of 

multiuser equipment maintenance and repair depots, experimental-production shops, com­

puter l·cnters. and supply organizations. Services for continual monitoring of research and 

R&D trends are needed. as well as improved facilities for forecasting scientific and technical 

nenis. Training of managers and directors of R&D activities is an acute problem, the solution 

of whil·h involves not only better education and the development of a cadre of specialists in 

this area. but also better methods of information processing and data collection and dissemi­

nation. 
In the final sentence. Dobrov mentions UPRAN, a management and forecasting system 

proposed for the Ukrainian Academy of Sciences. No further information is provided, and 

we have seen nothing else on this system. 
In summary. Dobrov's article can be taken as a series of concrete suggestions for 

implementing the new emphasis of the Academy of Sciences on applied R&D and for 

improving the efficiency and utility of scientific research .-WH 
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Control System Installed Despite Severe 
Problems 

F. Chajkin 
Deputy Director for Economic Problems, 

First State Bearing Plant 

A radical production retooling and reconstruction has taken place during the past five 
years at the First State Bearing Plant. Large-scale mechanization of production processes, 
dictated by high output growth rates, led to changes in production control methods. 

At present, almost 40% of all bearing production occurs in automated shops. The 
immense productivity of these shops requires systematic control and monitoring of the 
technological processes, continual flow of information, and constant analysis. The volume 
of this information Increases every year. Suffice to point out that today some 20,000 various 
materials, 70,000 instruments, and up to 30,000 different spare parts are accounted for at 
the plant. Of course, it is only possible to process and analyze this information with the 
application of computers. 

Just a few years ago, plant management was based on punchcard equipment which was 
used for production planning and accounting. Tabulators were use.d to maximum c11oaci ty, 
but their limited speed was inadequate for rapid operations. Data were received from se,:t i ns 
and shops with some delay and could not be collected and projected into a comprehensive 
and overall picture; this made it impossible to effect efficient production control. 

Thus, inherent conditions made it necessary to automate information collection, trans­
mission, and processing with the application of computers, and to develop a plant automated 
production control system. 

A portion of the work on the system was completed this year. Its area of application 
is extremely broad and encompasses the management of shops, planning, material-technical 
supply, accounting, reports and finances, output of finished productio:1, etc. 

Shop Operation 
Here is how the system is used in the No. 2 automated shop. Information on the output 

of finished production, equipment downtime, and losses from defects is collected by special 

-------SOVU-:T CYBERNETICS REVIEW, Janu11ry 1971-------

Translation of the article "ASUP: Advantages and Problems" ("ASUP: Vygcidy i problem y"), in the new~paper 
Moskovskaya pravda. August 15, l'l70, p. 2; translated from the Russian by Irene Agnew. 
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dectrical sensors, installed in machines or conveyers, for initial storage in machine-readable 
form . Then, all data are transmitted to the computing and information center for further 
processing. As a result, each day, by 9:30 am, the head of the shop receives six reports. They 
indicate the course of plan fulfillment for the shift and from the beginning of the month, 
defects by section and shift, metal on hand, equipment downtime, etc. 

The head of the shop can obtain this information not only in the morning, but anytime 
during the day, within five minutes of his request. 

The information is objective and extremely accurate: not more than one error occurs 
per million characters transmitted to the computer. Its other feature is the speed of transmis­
sion. Th us, measures to eliminate deviations from the normal course of production can be 
taken quite rapidly and not "post fact um," as is often the case. 

After the introduction of the system, equipment downtime In the shop decreased by 
half, and production output increased 20% and reached the plan quota before the end of the 
plan period. 

Workers at all plant services have benefited from the system. The system helps me­
chanics plan equipment maintenance more accurately, allows rate setters to calculate stocks 
for technological operations, and permits foremen and section heads to calculate plan fulfill­
ment for a day, ten days, or a month in advance. The system computes production capacity 
of the main and auxiliary shops, the efficiency resulting from the introduction of new 
equipment, payrolls, and hundreds of different operations. 

The following example demonstrates the efficiency of the system. In the last few years, 
production volume at the plant increased three times. Without the system, this would have 
required 400 additional accountants. The plant has only 110. The additional work load is 
carried by the equipment of the computing and information center. 

The introduction of the system sharply decreased plant losses and increased labor 
productivity by S-6%. The plant shows annual savings of almost 500,000 rubles from the 
introduction of the system. Further development of the system should show additional 
annual savings of 600,000 rubles, and expenditures for the development of the system should 
pay for themselves in three or four years. 

Advantages and Problems 
Thus, the advantages are obvious; an important task has been accomplished. Of course, 

the plant did not accomplish this by its own effort. Dozens of plants and organizations 
participated in the d~velopment of the system . .. . 

The plant is grateful to all of them for their help, but at the same time the following 
observation must be made: the client-enterprise should not have to deal with dozens of 
Institutes, assembly organl1.1tions, and plants, but only with one firm-a 11eneral contractor. 
This is the case in construction, and the de.elopment of automated production control 
systems is essentially a form of construction. Unfortunately, there is no 11eneral contractor 
to handle the complete set of tasks: plannin11, production, assembly, and adjustment. And 
here is the result . 

When the First State Bearing Plant started to develop the system in 1965, it immedi­
ately required so-called peripheral equipment for collecting, storing, initial processing, and 
transmitting information to the computer center. First the "sense organs" of the system were 
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required-i.e., sensors for tabulating output in the automated shops. It was found that no one serially produced dust- and moisture-proof sensors capable of counting fewer than 20 items. Each enterprise produces them individually for their own needs in small batches. Our plant required them by the hundreds. It was necessary to form agreements for the develop­ment of such devices with a number of scientific research institutes. A year and a half later, we had still not received sensors with the required specifications. One type of sensor counted an extra item when shavings were present, another could not separate one item from the other. 
Fina!ly, it was necessary to organize a brigade at our own plant to produce the required mechanism. 
Much time was wasted, and much expense was caused because these devices were not produced serially-and, incidently, are still not being produced to this day! Is it practical for a plant involved in its own business-production of bearings-to have to organize the manufacture of electronic instruments? Obviously not. It is also unreasonable because similar devices are required by dozens of other plants that produce similar products. Consequently, serial production of devices for cJunting parts is not only a necessity, but a potential source of profit for their producer. 

No Storage Units 
Similar difficulties occurred in the development of information storage devices. No one is producing them serially . A storage device model was developed by the Scientific Research Institute of Computing Machines, but no mass production or testing of equipment was organized. It is not enough to develop a device, it must also be assembled and adjusted . Who could do this? There was no reliable information on the capabilities of assembly organiza­tions. To find the necessary firm, people had to be sent on numerous trips. Similarly, the plant, as a mar.hine construction enterprise, did not have the funds to purchase needed quantities of electrical engineering equipment. Cables, instruments, etc., had to be "knocked out" with great difficulty, Obviously, this could have been avoided if all work on the development of the automated production control system and the material funds were concentrated in one organization. 

Apparently, such an organization exists today. It is the Proektavtomatika Association of the USSR Ministry of Instrument Construction, Means of Automation, and Control Systems. True, planning, as!>embly, and adjustment of equipment is done by specialists from this firm, but only if the client supplies the electrical engineering equipment, the designs, and materials. Again, this means that the client P,lant has to maintain a staff to order equipment and provide for its assembly, and workers for making cables and instruments. These difficulties slowed down the work. For example, it took some two years to develop and assemble a comparatively simple initial information storage device. The absurd­ity of such a delay is especially obvious when we compare this to the production of computer storage devices. Production of the complex Minsk computer can be completed in one month. This is not surprising. After all, it is serially produced. The representatives of the producer have only to adjust the standard machine to local conditions. Two years vs. one month . This comparison alone attests to the necessity of organizing serial production of all equipment for automated production control systems. 
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It is apparent that the time has come to establish at enterprises of the USSR Ministry 
of Instrument Construction, Means of Automation, and Control Systems the production and 
assembly of standard systems and all necessary hardware. This is especially needed since the 
introduction of computing equipment for control processes is proceeding at an ever increas• 
in1t rate at many enterprises of the USSR. 

Commentary 
There have been many references in the popular press and in the 1e1:hnical literature 

In the control system being implemented for the First State Bearing Plant. The present article 
is the fir-,! we have seen lo <locumenl the multitude of problems encountered in designing 
and installing the system. Frequently. this project has been held up as a prototype for 
rnrnerling a large-volume production enterprise to automated methods. It would appear that 
it would be helter advertized as an example of how to suc.:eed in the face of adversity. 

The lack of coordination and of a central responsibility for installing automated pro­
durtion control systems is a problem fre4ucn1ly mentioned, but the point-by-point detailing 
nf specitk areas where the plant enrnunlered set-ba<:ks makes the issue more meaningful. 

It should be emphasized that the system is not in its present state a true production 
control system. It is a management information system based on automatic recording of 
production data. The computer center pro~:esses the data for purposes of providing analyses, 
reports, and recommendations for management, and the basis of which corrective measures 
can be implemented by management. The computers do not appear to be on line to either 
the production machines or the data collection instruments. Data are collected first in 
"storage devices" and then tr,msmitted to the computer center. Based on our knowledge of 
Soviet terminology, it is probable that these "initial information storage units" are in the same 
category as papertape punches, and the storage is on tape or some similar medium.-WH 

Automatic Machine-Tool Monitoring System 
The Computing-Information Center of the Kuibyshev Diesel Locomotive Con­

struction Plant in Kolomna has designed and built an automated system to monitor 
260 machine tools. The system alerts the appropriate service unit in case of machine 
failure. At the end of the shift, the accumulated information is sent for further process­
ing by computer. In six months of operation, the system has reduced downtime in the 
fuel apparatus shop by 1000 hours and increased production by 3%. 
(Ek. gaz .. No. 29, 1970, p. 12, lc: lcktronnyj dispctchcr) 
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Soviet Railways Automating 

A. P. Petrov 
Corresponding Member, USSR Academy of Science.1· 

.. . Computers have been used in railroad transport for more than ten years. However, 

during this time technology has made great strides, from first-generation, vacuum-tube 

computers to the semiconductorized computers of the third generation that are based on 

integrated micromodular circuits. Simultaneously, a tramition has taken place away from 

vague concer,ts regarding the purposes and capabilities of cybernetic methods in transport. 

resulting in the development of a comprehensive system of planning and control computer 

centers on the USSR railroads and in regularized, large-scale execution of various calcula­

tions using computers. The greatest strides (although still not meeting today's requirements) 

have been made in the management of the transport process as a whole- more precisely. in 

long-term operational planning and the solution of engineering problems; the least progress 

has been made in the sphere of accounting. 
Scientific research, experimental design work, and production operations are being 

conducted along two main paths. The first consists of computer-aided solution of operational 

problems, statistical record-keeping and hookkeeping, documentation, calculation of norms, 

and scientific and engineering calculation:, which are executed more efficiently by computers. 

The second involves the development of a set of computerized automated systems for manag­

irg the transport process and for accounting. 

Optimal Planning 

The application of computers is based on new mathematical methods, and, therefore, 

it was not accidental that the first problem to be solved with computers was that of optimal 

planning of transport (attaching destination-points to shipping points for similar loads) and 

the compilation of schedules for regular freight flow destinations. This problem was solved 

at the Institute of Complex Transport Problems, technical colleges, and the Central Scientific 

-------SOVIET CYBF:RNl-:TICS REVIEW. J11nu11ry 1971-------

Translation of excerpts from Chapters 3 and 5 of the book Operation of Railroadi Utilizing Computn /'echnology 
(EkspluatutJiya zhel!'Znykh dorog s primenf'niem elektronnoj vychislite/'noj t1•khniki), Transport Publi~h111g llou~. 
Moscow 1%9, pp. 41 -45, 99-100, 105; translated from the Russian by Irene Agnew 

29 



Resean:h lns1i1ute of the USSR Ministry of Transportation, where a program for its rapid 
solul inn was developed in the form of PERT schedules. The actual development of schedules 
for regula r freight flows for different types of freights (lumber, construction materials, etc.) 
,;hows thal great savings can be achieved in the Ions/kilometer index. As with many other 
la~ks. 1his one, for which appropriate hardware and software have been designed, is charac­
lemed by inadequate supply of raw data: in quarterly and monthly transport plans there is 
no information on destination points of freight transported directly; no standard system has 
been established for preparing data and its coding. All this hampers regular calculation of 
freight flows for the entire railroad network. 

Amnng the large-scale problems that can be solved with the aid of a computer is the 
cakulation of a plan for assembling freight trains. This intriguing problem, which drew the 
attention of a number of railroad transport specialists and mathematicians, is of major 
scientific and practil.:al interest. Computer-based calculation of train flows and a PERT 
schedule for train formation have been under development since 1960. In 1966, on the basis 
of the completed experiments, three programs (developed by the Central Scientific Research 
Institute of the USSR Ministry of Transportation, Moscow Institute of Railroad Transport 
Engineers, and the Khabarovsk Institute of Railroad Transport Engineers) were selected as 
best satisfying the requirements of large-scale regular calculations. 

Other problems include compilation of a plan for forming trains with containers and 
small shipments. The methods and computer programs developed for this at the Central 
Scientifi~: Research Institute of the USSR Ministry of Transportation take into account the 
conditions for forming container sets and determine the optimal order for loading them onto 
trains according to the formation plan; this results in acceleration of freight delivery and 
turnover of containers, and savings of millions of rubles. 

Traction calculations are being executed according to a PERT approach with a pro­
gram developed by the Institute .... Computation speed on machine-readable data using a 
computer operating at a speed of 10,000 opns/sec is about 100 km/min. 

Scheduling 
One of the most difficult problems is computerized compilation of train schedules. 

Satisfactory programs for two-way sections and a specific schedule for passenger trains have 
been developed . . .. Experimental one-way schedules have [also] been compiled . . .. The 
various methods being used ... (modeling based on probability methods, representation based 
on linear programming problems, the step-function method) are not fully developed, and 
re!>carch continues. An experimental design for a traffic system for long-distance and local 
passenger trains under development at the Central Scientific Research Institute of the Minis­
try indicates a rcc11 possibility for practical appiication of methods that take into account both 
tran~porl expenditures and the time lost by passengers. 

ISeH:ral] organizalions arc conducting multivariant calcula1ions based on computers 
- e.g .. ,cleclion of lhe most profitable way of increasing traffic capacity, slandardization of 
1ra111 \,eight norm~. and other lechnical-economic investigations. Every month, computers 
are used 10 calculate lechnical norms for the distribution of trains at different railroad 
Ju111:lillll point, and lo analyze the utilization of rolling stock .... 
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The technological processes of some marshalling station, and thl.! maintenance of rolling ,tock at depots are being developed with the help of network planning and control methods . . . . 
On the basis of statistical and accounting calculations, it i~ pos,iblc to determine the freight traffic density at all network sections ..... and to calculate wage, for locomotive brigades, and piece-rate and time-rate wages for workers. So far, payroll calculation, are executed only for several depots of the Moscow and Gorky Railroad~. although the capability exists for conducting these calculations for other depots as well, and for introducing payroll calculation programs for other categories of workers. Algorithms and program, have been developed for centralized calculation of freight train inventories, freight and pa,,cnger tran,­port, etc . 

Mechanized Accounting 
The development of algorithms and computer programs for planning the operational projects and for engineering and scientific calculatiom is proceeding on a large scale: how­ever, the development of statistical and accounting calculations and computation, of material and technical supply lags behind that of technologically advanced foreign countries . Thi~ can be explained not only by high efficiency in the solution of operational problems and insufli­cient attention to the application of computers for other types of calculations, but also hy the important fact that mechanization of statistical and accounting operations in the railroads of the USSR had been successfully accomplished by the predeces~ors of computers--by using keyboard and punchcard machines, grouped at the 29 railroad mechanized accounting works. 64 machine accounting stations, and 236 machine accounting bureaus. In 1966, 453-million punchcards were processed at the mechanized accounting works and mad1ine accounting stations. In addition to advanced punchcard systems, these organization, are equipped with electrimic calculators, electronic multiplication attachments to tabulators, and other equipment. 

The mechanized accounting works execute statistical calculations for the loading and dispatch of freight, for passenger and freight transport, and for distribution of the r-:sultant income: the operation and utilization of rolling stock; fuel and power expenditures of locomo­tives; calculations of premiums for locomotive brigades for fuel and power economy; payrolls: availability and movement of materials: and important incidental tasks-e.g .. p: 1eessing of materiab from the annual inventory of freight trains, various surveys, etc. Regular processing of large-scale Hows of information ( 5-15 million decimal number, for each railroad each day) requires t~e use of cybernetic control systems. consisting generally of a computer. an automated data transmission system (organizational communications) from peripheral stations to the computer and back, and a set of computer programs. 

Experimental System 
In 1960-63. the All-Union Scientific Research Institute of Railroad Transport. together with industrial organizations, developed a computer-based aperimental system of accounting automation and transport process management for the Moscow Railroad. The system is capable of processing information transmitted from line subdivisions to a large 
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1."nmputer center equipped with advanced computers. The system includes automated equip­
rnent for transmitting data based on error-free and highly reliable codes, the necessary 
software and programs, and equipment for transmitting and processing data for the opera­
tional forernsting of train flows. The system provides daily and shift planning of train and 
freight operations, operational-statistical and accounting calculations, and long-term plan­
ning of railroad operations. 

The scientific research and experimental-design projects were coordinated according 
to a single plan, and induded analysis of domestic and foreign experience and investigation 
11f tht· goals of the system and the methods of achieving them. Information flows and the basic 
parameters of the system were determined . All this involves computers and instruments for 
data tram,mission, scientifh.:-technical and design projects on the selection and development 
of instrument,. development of methods for obtaining initial information, algorithmization 
l,f ha~il· prohlems and computer programming, design projects related to the i.:onstruction 
of a l'omputer center for the Moscow Railroad, and a data processing system. A large, 
rnllel"tive effort made it possible to establish a general functional diagram of the automated 
,ystem and suhsystems, its technical parameters and design implementation, and to verify 
in pral"lice the research results using a Ural-4 computer installed at the Central Scientific 
Research Institute of the Ministry and experimental data transmis<;ion instruments. 

Computer centers constructed on the basis of these investigations are operating at the 
Moscow, Gorky, and other railroads; computers are being used in a number of other railroads 
as well . The needed organizational communication equipment has gone into production. An 
"Arca Automatic Dispatcher," which functions as a subsystem in relation to the computer 
center, is being tested on a segment of the Moscow Railroad; this is a domestic invention . 

The Sverdlovsk and, later, the Moscow, Gorky, and Southwestern railroads initiated 
the use of railroad computer centers for the compilation of operational (current) plans for 
marshalling stations (Sverdlovsk, Orekhovo-Zuevo, Gorky, etc.). Thus, computers of the 
Center and the Sverdlovsk Marshalling Station are connected via telegraph communication 
l"hannels with JO stations of the Sverdlovsk, South Urals, and Gorky Railroads. 

Two Minsk-22 computers have been installed at the Leningrad-Moscow Station of the 
October Railroad for planning the operation of the Leningrad junction and obtaining various 
information-reference data (an information-planning system). At the Orckhovo-Zuev Station 
llf the Mosrnw Railroad, a control computer has been installed that will highly automate a 
nurnher of executive functions of management . 

The conclusions from this experience will result in the development of a standard 
sy~tcm and its distribution to all large junctions and main marshalling stations of the 
network . 

Experimental models have been prepared for a freight transport system. A system of 
recording and reserving scats for trains on extended runs is being developed, and provides 
abn flir automation of ticket-window operations and compilation of reports on passenger 
transport . 

Automated Trains 
Much work has been conducted on automatic control of train traffic. The first "auto­

matic engineer" model appeared in the USSR in 1956; in 1958 it was successfully tested on 
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the railroad . A computer installed in the locomotive compared the time of the run assigned 

by the program to current (actual) time values based on speed and sensors located along the 

roadbed; a traction regime was selected by the computer. Today, an "automatic engineer" 

system is used in the subway system . ... 

Computer centers handle the bulk of the problems concerning long-term, average­

term, and current planning of projects, and statistical and accounting computations. The 

system is used to transmit initial data on freight operations, train and locomotive depots, and 

accounting reports from stations and depots to the computer centers. The machines compile 

current (daily-shift and several-day) plans on train and freight activity of the railroad and 

its departments, and obtain accounting indices of passenger freight and baggage transport 

and the income from transport operations. Also computed are the number, condition, and 

utilization of trains and locomotives, and indices on labor and wages. 

The plans and directions developed by means of computers are transmilled via office 

communication channels (information communication) to the various railroad units for 

execution. Computer centers also calculate basic technical standards determining the opera­

tional activity of the railroad (the plan for formation and traffic schedule of trains, traction 

calculations, monthly technical norms, etc.). The distinguishing features of the system are: 

concentration of data processing at the railroad computer centers; automated transmission 

of data via a reliable, error-free code (one error per JO• transmilted characters); and advanced 

data processing equipment based on appropriate computer programs. 

Computing Equipment 
A computer center's equipment consists of two general-purpose standard computers, 

an auxiliary smaller computer (not always required), and parallel devices and EDP equip­

ment for the solution of simple problems for which it is impractical to use computers. The 

required capacity of computers and data transmitting devices is determined by the quantity 

of raw data (for each railroad, 8-15 million decimal numbers per day) and the efficiency of 

its processing. 
The operation of a computer center with data processing equipment must be conducted 

in the following manner. Raw data from line stations and economic units (large stations, 

departments, depots) is transmitted to the computer center; data is transmilled back to the 

economic units only on standard forms (code diagrams), each consisting of a strictly deter­

mined number of characters. At the line stations and economic units, data is transferred from 

initial documents to papertape via a tape punch with error contn.>I. The tape is inserted into 

the transmitter, and from this point on all transmission is conducted automatically. A 

programmed (scanning) device at the railroad department and remote signaling devices read 

the initial data by connecting one after another to the channels between the railroad depart­

ment and the computer center, the transmitters of the line stations, which arc connected to 

a group channel between the line stations and the railroad department. Transmission begins 

after an automatic exchange of signal', which establishes the readiness of the computer 

center's receiver. The information fror. the economic units is transmitted to the computer 

center in a similar manner, but without alternate interrogation. A comparatively small 

portion of information is separated at the railroad department and recorded on a roll teletype; 

the information can also be reproduced on regular punchcards after recoding ... or on 
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papertapc fhe main pllrtion of information, howe\ier, is transmitted via the railroad depart­
ment directl y 11 1 1he computer center for recording, first on papertape and then on magnetic 
!ape . . .. 

:\lain Computer Center 
The first railroad computer center was established in I %3 at the Moscow Railroad; 

later computer center, were organized in a number of other railroads. The Main Computer 
Center is linked via a communication network to all of the railroad computer centers and 
is used for automatic planning and management of transport processes and for accounting 
on a network-wide scale. Some of the important work of the Main Computer Center includes 
a system of fore~·asting train flows, unloading operations, and the operational status at the 
network several days ahead for the purpose of regulating loads (according to type and 
designation) and train lengths. The forecasts are compiled daily, five to seven days ahead, 
on the basis of actual availability of loaded and empty cars, the expected loads going to 
different destinations. and traffic norms for groups of cars going to different destinations. The 
Main Computer Center collects and processes information received from the railroad com­
puter centers and outputs the results to the main administrations of the Ministry of Transpor­
tation . . 

"Express" Hescrvations System* 
Next year at the corner of Krasnoprudnaya Street and Davydovskij Lane [in Moscow], 

construl'lion will hegin on a 22-story building, part of the reconstructed Komsomol'skaya 
Square. In this high building near the Administration of the Moscow Railroad will be located 
the enormous electronic "brain" of the "Express' ' automated ticket-accounting operations 
center. It will be linked by high-speed telegraph communication channels to 155 operator 
panels at railroad terminals, stations, and agencies. 

Users may be located several thousands of kilometers away. Foi example, a passenger 
in Mineral'nye Vody or Chelyabinsk will be able to buy a ticket from Moscow to Riga. The 
operator-cashier translates the data from the customer into the language of numbers, and in 
fractions of a second they arrive at one of the center's computers. Information on the 
availability of space and passenger trains ten days in advance has been stored in the computer. 

The computer instantaneously "considers" arriving requests and then issues an answer 
which can he read on a special panel. A ticket-writing machine is then activated, and after 
a minute or two the prospective passenger has all his travel documents in hand . Current 
, tatu, information is also displayed on a special stand suitable for general viewing. 

Express will save rail transport 7.5 million rubles a year. Operational expenditures will 
he lowered and the occupancy of train coaches will be significantly increased. 

The technical plan for the automated ticket accounting center was completed under 
the lcader,hip of A. I. Yatskevich by a group of specialists in the Radio and Communications 
Section "f the "Giprotranssignalsvyaz'" Institute in Leningrad. 

• rim ,~c t11H11, J romrktt' tran,lallon of the artlde " Elektronn yJ ka,,1r," from the new~papcr So11iulirnrhe1-
~am 1nd111 1m,a. St· pt~mtlcr I~ - I '170. r-4. 
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Commentary 
In a country as vast as the Soviet Union, the transport indu\try rlay\ a major rok in 

maintaining national viability and internal communications. The development of vanow, 
modes of transportation has been one of the keystones of Soviet development , ranking in 
importance with electrification, industrialization, chemicalization, et c. The railroad \ Y\h:m 

is vital to the movement of goods, as well as being the principal mode of passenger transpori . 
There is an unusually large number of research institutes concerned with the prohlem\ 

of railroad transport, and increasingly over the past decade their attention ha~ turned toward~ 
computational methods for introducing modernization into the railway system . Notwith ­
standing the importance of the railroads to the country, it cannot be saiJ that railway 
automation, especially where computers are concerned, has been an espe.:ially high -priority 
item in the total Soviet scheme. As the author of the present article roint~ out , this is partly 
a result of the high degree of mechanization accomplished prior to the computer era. 

The Soviet railway system was in disarray after World War II. and it~ rebuilding 
through the late forties and the fifties allowed it to take advantage of that era\ mo~t ad\ a need 
mechanization technology. Thus, in comparison with other sectors of the economy, railway 
transport has not been until recently in need of modernization. 

Railway automation has centered around the Moscow-Leningrad-Sverdlovsk line~. the 
backbone of east-west transport in the Soviet Union. Ural computers, especially the early 
Ural-2 and Ural-4 models, have predominated, and their use has been largely in railroad 
research institutes. What the present article reveals is a concerted effort to put into prac·tical 
application some of the results of this research program. 

The article is superficial, doing little more than vaguely identifying areas in which 
computational methods are being studied or applied . A number of organizations are identified 
in portions of the text not translated as being major contributors to research and development 
programs. Most of these are institutes directly connected with the transportation industry. 
However, one is the Institute of Cybernetics of the Ukrainian SSR Academy of Sciences. 
Although its own publications reveal little interest in this subject, it appears that some not 
insignificant studies have been undertaken in the area of developing techniques for railway 
automation . These include a program based on PERT techniques for traction computations 
(in operational use), and an experimental system for scheduling trains on one-way track 
sections. 

Based simply on the computers being used in railway automation and those anticipated 
for future application, one would have to conclude that railway automation does not enjoy 
such high priority as airline automation . Whereas Aeroflot systems are scheduled to use 
third-generation equipment, railway systems appear to be just breaking into the second 
generation. - WH 
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Notes on Recent Soviet Space Activities 

Computing Devices Aboard Luna-16 
The landing~ tage of the Luna-16 probe is an independ­

ent, multipurpose rocket unit with a liquid-fuel engine, a 
system of tanks with fuel compartments, instrument com­
partments, and shock-absorbent supports for landing on 
the moon's surface. The instrument compartments [see 
photo) of the landing stage house the computing and gyro­
scopic instruments of the control and stabilization sys­
tems, the electronic instruments of the orientation system, 
the radio transmitters and receivers of the radio-measur­
ing complex, a timer that automatically controls the oper­
ation of all systems and units, and telephotometers for 
transmitting information about the drilling site. 

The coordinates of characteristic lunar orientation 
points are stored in a computer housed aboard the Luna-
16 probe. The computer analyzes images ftown over by the 
probe, compares them with images stored in memory, and 
determines the position of the probe, its trajectory, and its 
speed. 

Data are immediately processed by on-board logic de­
vices, which issue commands to the engine. 

Tracking of Probes 
The work of the ground command and measuring 

complex was of great importance for the successful fulfill-

ment of the Luna-16 station's flight program. Data from 
trajectory measurements regularly made by the Long-Dis­
tance Space Communication Center were continually 
processed by a computer. 

The flight of the Luna-16 station was monitored by an 
extensive network of ground measuring points on the ter­
ritory of the Soviet Union and on ships of the USSR 
Academy of Sciences. Control of the Luna-16 ftight wa!. 
conducted from the Long-Distance Space Communica­
tion Center. 

Computer Tracks Zond-8 
The Shtembtrg Observatory has, for the first time, 

used a telescope for visual tracking. It tracked the ftight 
of the Zond-8 artificial satellite for three consecutive 
nights following launch. The computer complex, equipped 
with a Mir computer and an automatic coordinate mea­
suring device, processed tracking data which were then 
transmitted to the Coordinating Computer Center. 

Automated Probes 
Academician B. N. Petrov states that the advantages 

of automatic space probes over manned ones are as fol­
lows: ( 1) the flight of automatic probes is 20 to 50 times 
less costly, and (2) tht risks of manned ftights are elimi-

------ SOVIET CYBERNETICS REVIEW, January 1971--- ---

Collection of excerpts from articles appearing in recent issues of the newspapers Moscow Ntws, Sotsialistichtslcaya industriya. Pravda. Jnestiya, and Moslcovslcaya prawJa; translated from the Russian by Irene Agnew. 
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nated in automatic probes. Thus, he states, in determining 
new stages of development of space exploration, auto­
matic hardware which has already proven its efficiency 
will be especially effective in the exploration of distant 
planets.

The Luna-16 flight proved that the volume of informa­
tion obtained by completely automatic stations is no less 
than that obtained by manned spacecraft. At the same 
time, automatic space stations costs tens of times less than 
manned spacecraft.

Interstation Communication
The organization of radio communication between au­

tomatic lunar stations separated by distances of hundreds 
and even thousands of kilometers can be solved. One 
method is developing a satellite communication system 
using artificial lunar satellites as retranslators. The artifi­
cial lunar satellites, collecting information from the auto­
matic lunar stations and transmitting it to earth, could at 
the same time act as control repeater stations for the 
operation of the lunar stations. Thus, the problem of in­
teraction between automatic lunar stations, which is espe­
cially important for future research on the moon and in 
space as a whole, would be solved. This radio communica­
tion system will be organized within the next few years.

Future Developments
In the near future, scientific research bases with a com­

plete network of small automatic stations will be c tab- 
lished on the moon. These stations will be capable of 
conducting special investigations for many lunar days. 
The development of such long-term automatic stations 
will turn the moon into an immense space laboratory.

The theoretical possibility of obtaining rock from 
other plr.nets, such as .Mars, was proven by the Luna-16 
flight.

The computational problems of space exploration are 
so complex that they require the development of qualita­
tively new theories, methods, and computer hardware.

It is difficult to enumerate all possible studies and 
investigations that could be conducted in the near future 
by automatic surface vehicles on the moon. The majority 
of specialists at present are of the opinion that wheeled

vehicles, rather than the “Moon Walker,” are best suited 
for exploration of the moon.

Ritm Network Planning Computer
The Ritm computer is described as a "special-purpose 

electromtxieling machine," and was developed at the In­
stitute of Cybernetics of the Ukrainian SSR Academy of 
Sciences. It has recently been on display at the Exhibition 
of National Economic Achievements in Moscow.

The machine produces a network, or PERT, chart on 
a display screen almost immediately following completion 
of input. Simultaneously, quantitative indexes are trans­
mitted to the control console.

The Ritm machine was first noted in 1967, at which 
time it was already in production, although the number of 
orders for it, according to press claims, far exceeded pro­
jected output schedules. One of its features is its simplicity 
of operation, requiring only an operator. For schedules 
requiring more than 200 events, two or more Ritm units 
can be operated together in a system.

The first Ritm was in operation at about the same time 
at the Obukhovskij Residential Construction Combine in 
Leningrad; the Ritm is manufactured in Leningrad. It was 
first noted on display at the Moscow Exhibition in 
November 1967.

A Ritm-2 computer forms part of the ATsS Central­
ized Modular Production Control System (see SCR/lO/i, 
pp. 57-.<i8).
(Photo from Ekonomicheskaya gazeia. No. 38, Sept. 1970, p. 22; other 
information from past issues of SCR.)

Ritm computer
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A. N. Kolmogorov: Mathematician 

V. Yankulin 
Nedelya Correspondent 

When he was young, he wanted to become a forest ranger, but he was not so fortunate. 
His first scientific paper, which he wrote when he was seventeen, e:-.amined the historical and 
social aspects of Novgorod landownership. But, even earlier, at the age of five or six he says, 
he discovered by himself his first mathematical principle. It would not be a great exaggeration 
to say that it was then that Kolmogorov became a mathematician. 

When in the twenties he entered the Mathematics Department at the university, appli­
cants were accepted without an examination. He almost yielded to the spirit of the times and 
also entered the metallurgical faculty. Technology was in vogue then, but one had to pass 
a single examination-in mathematics. However, in his own words: 

"Soon my interest for mathematics outweighed my dr,ubts as to the urgency of the 
mathematical profession." 

Mathematician No. 1 
Today, Andrei Nikolaevich Koln1ogorov is one of the most popular scientists in the 

USSR. To list all his honors would require too much space, so I will mention only :he most 
important ones. Kolmogorov is a Hero of Socialist Labor and a Lenin Prize laureate. He was 
the first recipient of the Balzano International Mathematics Pri1e-the "Nobel Prize" of 
mathematicians. (As is known, mathematicians and their works are not mentioned in Nobel's 
will , and, therefore, they are not eligible to receive the famous prize.) He is a member of many 
of the world's academies and scientific societies. Finally, he is recognized by a majority of 
living authorities as the most important modem mathematician-Mathematician No. l . 

Today's science requires of its members considerable activity in purely forrr al affairs. 
It is assumed that an academician must have a directorship somewhere, belong to numerous 
commissions and committees, chair meetings, consult, and teach. Very little time is left for 
scientific research. For example, after the recent death of one leading scientist. it was 

--- ----SOVIET CYBERNETICS REVIEW. January 1971-------

Translation of the article "The Mathematician" ("Matematik"), in 1hc in 1he ncw~paper Ned1•/ya. No . .\2. 1970, 
p. 4: lranslul cd frnm the Russian by Irene Agnew. 
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discovered that he held some 50 positions in various institutions. This, of course, was not 
his fault. Academician Kolmogorov for a long time held only one position, that of professor 
at Moscow State University.

His refusal to accept the countless offers which undoubtedly he continues to receive 
demonstrates the independent character of this scientist and his purely human, physiological 
feeling for what is most essential—for maximum effectiveness in his work. In a study of the 
efficiency of human thought, one of his associates used Kolmogorov's mental activity as an 
example of maximum human capability.

Reporters have always complained about Kolmogorov, saying that it is too difficult to 
come to an agreement with him about an article; and when it came to writing about himself, 
this was completely out of the question. Only once was one of my colleagues able to get 
somewhere. But relations between Kolmogorov and reporters are not as simple as they may 
seem to those who run after celebrities. His popularity, which I mentioned, even among those 
who hardly remember the basic elements of algebra, helps Kolmogorov to escape all ceremo­
nies. promises, and requests. From his wife you can always find out when he is home. He 
usually likes to devote the morning hours to conversation. After dialing his telephone number 
you will hear a slightly gutteral voice:

"Hello, what can I do for you?"
"Andrei Nikolaevich, could you write for our paper (or journal)—”

' ' tiT -

0m

Kolmogorov: "Humanity has all the possibilities for a kingdom of freedom'
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The caller usually follows this with sugge~tion-. for subjects, a~ if they wen: gourmet 
dishes selected by a good cook who knows his client's ta-.t c. Kolmogorov thinb only for a 
moment . 

"No, you know I have no time. There is -.o much work ." 
Sometimes, when the reporter is le-.s informed and more pcrsi-,1 ent. the rnnver-.ation 

i-. even briefer and lcs-. ceremonious. The answer i-., "No!" followed hy the clit:k of the 
telephone indicating that the•: is no chance for further appeal. 

Sometimes things arc different and Kolmogorov telephone-. an editorial office him-,elf 
and offers an article or a theme. 

Davyclkovo School 
Several years ago. Viktor Akhlornov, a photographer, and I were the fir-.1 report er-. lo 

arrive in Davydkovo, a small village near Moscow where on the initiative of K,,lrnogoruv 
a boarding school for especially gifted children had been organized. Before goi ng to the da.,., 
of the "chief academician" (as he was called at the school), we were warned that the day 
before Kolmogorov had asked a reporter from one of the leading new-.paper<, to leave the 
class. The reason? The reporter asked him to po.,e. We had better luck. After the b-.on, 
Kolmogorov said that he didn't even notice u-., anJ that we were in no way distingui<,hable 
from the other listeners. 

The Davydkovo Boarding School was one of the most unusual experiments in our 
school -.ystem. and much has already been written about it. Of rnurse, the name and image 
of Kolmogorov will always be connected with the students and tea,:hers of this school. 
Kolmogorov organized the Davydkovo Boarding School, attracted leading scientists of the 
USSR to teach there, and traveled all over the Soviet Union in search of talent. He has written 
a textbook for senior classes in secondary schools based on his lecture course at the Boarding 
School. 

Here I would like 10 return to the question of what Kolmogorov consider~ to be most 
important to him. Why does he emphatically refuse the most attractive offers of publisher-., 
yet at the same time write short (about a page and a half) introductions. which are already 
becoming famous, for translated books of foreign mathematicians. After all. this require~ 
reading volumes of mathematical literature. It was impossible to convince him to read an 
extra lecture at the University, but as soon as the Davydkovo Boarding School wa~ organized. 
he spent several days a week there, without any regard to time. 

Faultless Intuition 
Everyone in this world has his own criteria. And it would be naive to search for deeper 

meaning in the actions of this man . He is guided by faultless intuition which ha., bernme a 
parable, and which helps him write mathematical fJrmulas, travel, be intere~ted in poetry 
and art, and select, according to his mood, either the mountains or the sea. It i-. impossihlc 
to describe all this in words, just as one cannot describe Leonardo's Mona Lisa or Tchaikov­
sky's First. 

Here is how he speaks of himself and about his perception, "When I go abroad. I walk. 
stop in small hotels. and sometimes wait for a local train at the station for a long time. Sitting 
next to l0cal residents, I listen to what they say . This is how I bcran1c al·quainted with Fr·,ncc. 
Italy-." 
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He ~aid thi~ while wondering why one of the young Soviet poets brought from abroad 

onl~ puet ry ahuul airport~ and bar,. We should remember Einstein who made the following 

remark ahl1111 lllll: of his student-. who quit studying physii.:s and became a poet : "He never 

drJ h;l\e e1Hlugh imagination ." 

Allllthcr time Knlnwgorov sa id, "We musl understand how lo ,'onslruct a continually 

Je\ ellipi ng human rnlture. How lo grasp the whole vastness of this cor11:epl and lo participate 

111 lhl· ,·n11,1rul·IH111 of the nlli,t wo:1derful ,1ruc1ure for humanit y anJ mankind . I am 

delighted that Soviet poetry has become more alive and shows much good. But I am con­

cerned about the speed at which tastes are changing-like different colors of socks, or the 

different ~tyle of a collar. 
-- wit~ doe, pl1clr~ exi ,t".' Fir,t 11f all . 10 expre,\ in word\ the thoughts of the author, 

and 1101 fllr re,·l!a!Hm. Ccr1 a111 e\ en1, can lake place in one's life. when a man need\ 10 lake 

,trength fnm1 the line, of hi, fa\llrile poet. 

"B~ Jlli nrng the grea t human ,ocial life. man \Uhordinales his own pri va te life lo it . Bui 

he need, . rough!~ ,peaking. inner ,logan, fo r himsdf. Thi\ i\ the main goal of poetry: lo 

rro\iJ ·: arn1' fnr urgani,ing the inner ,pirilual life." 

On Abstract Art 

And here i, Kulmllgurll\·\ \ iew on art : "I see no logical objections about the existence 

of abstract art. ~lusic which we accept, and most of us love, is abstract. It expresses some 

new feelings. acts upon the psyche, but has no concrete external images. Why, therefore, 

shouldn't there be abstract fine art expressed in color and form? 
-- 111 the 1wen1ie, Y. e conducted the following experiment with 1wdve-year-old children : 

We a,kcd them 10 draw happines\ without drawing anything rnncrcle. This ,11a\ 1101 confus­

rn g tu them in the lca,t. and the rc\ults were beautiful and colorful and could have been hung 

ll ll a wall. The ancient and complex arl of ornamental ion, which was very popular in the Easl , 

i, uimplctd y ab\lract ... 

II would \eem that Kolmogorov is a follower of abstract art . One could easily imagine 

th at on the wall, of his offi ce hangs a Kandinsky or maybe a \Urrealisl Dali . However, thi\ 

man ,cc, everything th ro ugh hi~ own eye\ and much deeper than mo~I per\on\. 

-- 1r Y.e turn Ill the fo rmal problem of the necessit y of abstract arl , and if we analyze 

!he 1111ere,1 of toda) \ ~ociety, 1hi\ is what we would \Cl' . It i\ ~aid of das!.ical art : I love this 

thin )!. I need it for !Im or that rea\on . For example, I had the opportunity once 10 see 

M1chela11 gd o\ Si ,1111e Cha pel. and I would like to \ CC it again . Ahoul abstract arl. almost 

nn ,me will"'} thal a particu lar work,, good . I think Iha! in order 10 undcr\land what we 

reall) nl·ed. ,, e ,hnuld very ,eriou\ly weigh the baggage whi<.:h we ca rry and which, hy 

n eat111g. we acrn mulate. Without thi\ ii is impossible lo move a~ead ." 

Kolmogorm \ i:oncern ahoul "bagga6e" and the environment in which the ncxl gener­

ation will he hrought up i\ 11 01 'iimply a lot of talk . One evening, the first students of the 

Da\}d kmo Boarding Sdmol Wt:re li\lening lo Kolmogorov telling the sludent-mathemali­

uan, not ahout the theory of function,. hut about the art of Michelangelo and Leonardo da 

V111n . li e hrough1 hcaut1fully puhli,hed alhum\ of reproduction~. and the\c hearts and 

m111d,. earlier enthralled with the magnificence of formula\ , understood lhal evening the 

grandure of art. Thi," e,thctic upbringing! 



1

Kolmogorov is an outstanding man. There is no doubt about this, and it is felt by 
everyone who has worked with him or has had a brief or a prolonged association with him. 
The most indisputable authority, a staggering capacity for work, amazing broad-mindedness, 
and a reserve of ideas! I will never forget the enthusiasm with which one of his pupils spoke 
of him: “This is an amazing, deeply interesting person." The young man's eyes sparkled.

And here is what Kolmogorov himself admires.

Foremo.st Question
“Humanity is going through a periixl when it has all 

the possibilities to jump from the kingdom of necessity to 
the kingdom of freedom. All the material possibilities to 
do so are now available, which was not so 100 years ago.
Whether humanity will make this jump or meet with an­
other fate—this is the primary and foremost dramatic 
question of our time.

“When people remember Einstein, for some reason 
they always say that he wore a wrinkled coat. Of course, 
it is silly to say that he was a good man only because he 
wore an old coat. But the fact that he signed the appeals 
for peace, and suffered the fate of humanity until he 
became ill, this should be known to everyone. This is the 
mark of a great man."

By coincidence, Kolmogorov also usually wears a 
cheap, worn suit. Inexpensive suits for 60 to 70 rubles have 
long become the “a la Kolmogorov" style among math- 
emiticians. But in his own words, this is not where man's 
greatness is evident. Kolmogorov's concern about the 
young generation and its talents, about the future of 
humanity, comprises the immense moral potential which 
attracts to him students and followers.

For a time, not only among romantics, but even among 
scientists, a mass psychosis was developing a cybernetic 
future, where man would be completely replaced by ro­
bots. There were fears that the robots will cease to be 
obedient, etc. Kolmogorov as one of the proponents of 
cybernetics clearly cast aside such ideas.

Future of Reason
“The future, as I imagine it, will be the kingdom of reason. And man will never push 

the 'release catch' for developing creatures who are capable of harming him. If the urge for 
a meaningful and good life continues for several thousand years, humanity will change into 
completely new forms, which now are difficult for us to understand. Humanity will change, 
not some rebellious robot.s. It is for this future that citizen and patriot Kolmogorov is 
fighting.

A
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One would have to write a separate artide, perhaps several, about his students. Kol­
mogoro\'\ sl..'.hool is a large and renowned group of highly qualified mathematicians. Someone 
has said that Kolmogorov's s<.:hool is the s<.:hool of schools. It includes the Davydkovo 
Boarding School, and the important Soviet s<.:hools in such areas as probability theory, 
infnrmation theory. stru<.:tural linguisti<.:s, functional analysis, and other bran<.:hes of the 
anl..'.ient tree of mathemati<.:s. 

Why did he ,;ded mathematil·s? Niels Bohr said that, "mathemati<.:s greatly resembles 
the form of a gcneral language, adapted to express relationships whi<.:h either <.:annot or are 
too diflkult to bc expresscd in words." This universality and beauty of structures, where each 
explains so many cvents in our cnvironment. evidently captured the mind and heart of the 
young Kolmogoro\' . 

His passion for divcrsity <:an be seen in his love for sports. "When I was already the 
age of a professor, I one day ,;kied with my students for ten kilometers. This was nc::ar my 
summer house, but I did not know in what direction I was skiing. I was interested only in 
the ski tracks. I must say that this fa<.:t promoted some interesting thoughts. Some elements 
of strictly human nature were evident in this aspe<.:t of the sport." 

At a meeting with students. he remarked that one should select a profession only if 
he can put his heart into it . Otherwise it is useless to even get involved. "I really wanted very 
much to become a forest ranger. Too bad that at that time they had chopped down all the 
forests in our district." 

Commentary 
Who is really the world's Mathematician No. I'.' Few mathematicians would venture 

su<.:h an opinion. but it probably would not be diffkult to get mathematicians to each rnmpile 
a list of the top three or four of their <.:olleagues without any ranking within tht' list. If this 
were done. it is quite likely that the name appearing with the greatest frequen<.:y would be 
- Kolmogornv. 

It is easy to ascribc an article su~:h as the present one to the journalist's penchant for 
staling everything in absolute terms. We in the West might even rnnsider as suspe<.:t any 
Soviet claim to primacy in a partirnlar licld. Notwith,tanding the <.:ertain la<.: k of modesty 
in proclaiming Kolmogorm Mathemati<.:ian No. I. it is difficult to es<.:ape the fact that such 
is probably the case. The article is a fas<.:inating look at the chara<.:ter of this man- a man 
with one of the fine,t minds of our time.-WH 
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Voice and Sound Recognition Devices 
Developed 

L. Agayan 

. . . The first device capable of recognizing the human voice, understanding the meaning of its commands, and executing instructions was demonstrakd at the Institute of Automation and Remote Control of the Georgian SSR Academy of Sciences. The unit was linked to a typewriter, which typed characters and numbers dictated into a microphone, and to a small cart, which on command from A. G. Kakauridze, Doctor ofTechnical Sciences, moved about the laboratory, stopped, movec forward and backward, turned right and left, accelerated, and slowed down. 
This was in 1961. In demonstrating this first model, scientists even then dreamed of the time when similar voice recognition devices would be used for controlling machines and assemblies, or for inputs to computers. Now, after only a few years, at the Computer Center oft he USSR Academy of Sciences in Moscow, V. N. Trunin-Donskoj can dictate assignments to a computer: "Listen! Sine! Two! Five! Period! One! Four! Two! Degree! Stop!" True, the assignment so far was not very difficult , and "stop!" did not mean for the computer to stop, but rather indicated the end of the assignment. The last word was hardly uttered when the results were already printed on a sheet . 
Another recognition device has been developed at the Institute of Cybernetics of the Ukrainian SSR Academy of Sciences. This computer "knows" dozens of words; by combin­ing them it is possible to issue hundreds of different commands. The computer can execute commands given by any voice or, if necessary, will listen only to the voice of its "proprietor." This means that the computer will listen only to the person delegated to control the specific process or machine. 
A device with a very fine musical ear was developed at the Bonch-Bruevich Elec­trotechnical Institute of Communications in Leningrad. It is called an "electronic ear," and can be used for evaluating the sound quality of musical instruments. For example, the 

-------SOVIF.T CYBERNlalCS REVIEW, January 1971--- - - --

Translation of the concluding paragraphs of the artit I, "Zakodirovannyj zvuk" ("Coded Sound"), in the journal Scitflli/ic-Techflical Socittie.f of the USSR (NTO SSSRJ. No. 7, 1970, p. 20: translated from the Rus,1an by Irene Agnew. 
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mai:hine can evaluate the sound of a new guitar in half a minute, whereas experienced 
musicians would haw to spend hours to grade the instrument. 

The Sezam voice recognition machines were developed in Minsk . These machines arc 
products of the first practical experiments in using sound perception data, which were 
rnndm·ted hy sdentists of differe11t specialties working in one common area, bionics. 

Commentary 
The l·laims made in this artide would lead the uninitiated to conclude that the Sovicls 

arc making great strides in the development of voice-recognition automata. Work in this area 
is undaway in a number of research centers in the Soviet Union, hut there is as yet little 
evidence nf striking successes. Artides such as the present one. reprinted from a "popular 
,cience· · maga1.ine. continuc to appear in the Soviet press with curious frequency . Our 
l'ontinucd monitoring of thc technical literature fails to turn up evidence that the systems 
dcscrihed arc nearly so :imbitious or well developed as the popularized articles indicate. 

The Soviets appear to have become quite enchanted with the possibilities of controlling 
rnmputcrs and various types of machine systems by vocal command. There have even been 
clainl'; that sul·h systems have been in.,talled in practical situations. However, the work being 
reported in the tci:hnical literature indicates that the Soviets are no further along in these 
aspccts of thc overall pattcrn recognition problem than are researchers in the West. - WH 

MSU Opens Humanities Complex 
Five M-1scow State University humanities faculties recently moved into a new I I-story 
complex near the main campus. Faculty and students in i:;hilology, history, economics, 
philosophy, and law were included in the move to the facility, which features a confer­
ence room system for simultaneous translation of as many as eight languages, central 
air conditioning, and high-speed elevators. 
( /zv .. Scplcmber ., . IQ70. p. 6) 

Czechs Continue Computer Development 
Thirteen ZPA-600 computers are now being assembled at the Industrial Automation 
Plant in Cakovice near Prague. Recently, the Czechslovakian electronics industry 
began serial production of the new ZPA-6000/20 general-purpose computer which is 
rnpahlc of executing 12,000 opns/sec . Its two predecessors are now used in higher 
ed ucational instituti<111s, scientiik rcsea1 ch institutes, and the industry of Czechos­
lovakia. 
(" 12 l),ya, h opcral\lJ, ,ckundu ," Muslamkaya pravada, Scpl. 11. 1970, pp. 3; "V bralskikh slranakh 
\llll\1ahtma ... lfosl.:uv~kuya pravda, Scpl. 211. 1970, p. 3.) 
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Common Ministerial Management 
Systems Advocated 

F. Gol'din 
Engineer-Economist 

S. Skorik 
Candidate of Economic Sciences 

The complexity of managing the national economy has sharply increased in the past 
two decades. This can be explained by the accelerated rate of production growth, intensifica­
tion of the role of scientific and technical achievements, and the expansion and growing 
diversification of economic relations. For these reasons, old methods of collecting and proc­
essing information required for making sound decisions have become inadequate. On the 
basis of investigations conducted at the Moscow Economic Statistics Institute, the actual 
volume of production information at machine construction plants exceeds by four to five 
times normal processing capabilities under existing levels of mechanization. 

Therefore, it is especially important to introduce computers in the management of 
plants, branches of industry, and the national economy as a whole. This technology can 
produce maximum benefits only given a specific organization of management-in other 
words, with the availability of an automated system. This is why directors of ministries are 
concentrating their attention on the development of such systems. 

Branch Systems 
We speak of "systems," because the designs undertaken by various ministries are 

significantly different. This fact, and the wide-scale development of branch automated control 
systems (OASU) and automated production control systems (ASUP), produce problems that 
in the foreseeable future can have fundamental implications. The solution of these problems 
will depend to a large degree on the efficiency of management in the national economy. What 
are these problems? 

The main elements of a branch automated control system is the ministerial operation, 
equipped with advanced office mechanization, and the branch computer center (OVTs), 
supplied with computers and econometric methods of information processing. Thus, one 
problem can be formulated as follows: What role in the control process should be played by 

------SOVIET CYBERNETICS REVIEW, January 1971------

Translation of the article "A Single Systems Lan1ua1e" ("Edinyj yazyk sistcmy"), in the nev.·spapcr Moskovslcaya 
prowJa, Sept. 9, 1970, p. 2; translated from the Russian by Irene Aanew. 
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the bram;h computer center'! At present, the answers to this question are varied. Some believe 
that the l·enter can replace almost the entire ministerial system. Others feel that it can 
represent an immense "electronic abacus" which will be used by the branch staff for mech­
anizing the processing of planning and reporting information. 

The different points of view are due to different understandings of the man/machine 
roles in a rnntrol systt:m. Those who like paradoxes sometimes even ask: Will not the ministry 
of the future consist of an administration and the branch computer center? The studies of 
important Soviet scientists-for example, Academician V. M. Glushkov, and Corresponding 
Member G. S. Pospelov- and the experience of the USSR Ministry of Instrument Construc­
tion, Means of Automation, and Control Systems, the USSR Ministry of the Radio Industry. 
etc .. indicate that such misgivings are completely groundless. A branch computer center must 
not replace the ministerial staff. It should become the technical base on which the control 
system is developed and functions- i.e., it prepares required information which is processed 
by computers. Man executes the main function, that of decision-making. 

Calculations conducted at the USSR Ministry of the Radio Industry indicate that its 
workers use about half their time on computations, one third on document compilation, and 
only a little over 15% on creative analysis, development, and decision-making. The introduc­
tion of branch automated control systems, even during the initial period, will decrease the 
portion of labor related to computations by 10-15% and the time for compilation and 
coordination of documents by 15-20%. 

Information Pyramid 
The information transmitted lo various central boards must be constructed according 

to the "cone" principle. This principle is based on obtaining the maximum volume of data 
at the lower levels of management, and the minimum at higher levels. For example, if we 
take the volume of report information on labor and personnel which is transmitted from the 
branch computer center to the main and functional administrations of a ministry as 100%, 
then it would be practical to distribute to the heads of these subdivisions 5-IO% of the total 
volume, and to the administration of the ministry, 1-3%. This would be adequate for making 
sound decisions. 

Thus, man will be increasingly freed from executing so-called "routine" and repetitious 
data processing operations, and will direct this main effo,1 toward in-depth production 
analysis and more substantive "managerial actions." 

Computers are distinguished by their accuracy of output, but unly under one condi­
tion : they must have reliable, objective data to process. Without reliable information from 
enterprises, a branch automated control system cannot function . At present, the degree of 
reliability of information is clearly inadequate-not because of deliberate distortion of facts 
at the plants or factories, or because of a lack of ability, but for different reasons. First, in 
many cases computer technology at enterprises does not correspond to today's requirements, 
and this naturally leads to errors. Secondly, supply Is determined by demand. Up to now, 
the ministries received the information which to a greater or lesser degree satisfied them. 
Today, their requirements have increased. People must be trained in accuracy, and a system 
or riicid data processing control must be developed. 
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This is a prolonged process; positive results will be slow in coming because a whole 
series of measures must be taken . For example, prior to computer processing of reports on 
the fulfillment of output norms at the enterprises of the USSR Ministry of the Aviation 
Industry, special instructions were prepared and plant reports were compiled acwrding to 
these instructions. Nevertheless, after checking the information, the Ministry \ labor ad­
ministration was forced to send special letters to the majority of enterprises describing the 
specific errors made in the reports. 

Common Language 
In the USSR, management automation started in the enterprises. Today, it widely 

encompasses branch s,taffs, and there is strong evidence that in the future an automated 
system for controlling the entire national economy will be operating. But to function effi ­
ciently, its individual parts, such as the ministerial systems, must be completely coordinated 
with each other and must "speak the same language." Provisions for this must be made even 
now, in the first stages of the development of branch automated control systems, since it will 
be very difficult and costly to change anything in the systems after they are perfected. 

It would seem that this idea does not require explanations or proof. Nevertheless, all 
ministries are developin1 their own automated control system desips, which are different 
from each other accordin1 to a number of parameters. For example, the USSR Ministry of 
Instrument Construction, Means of Automation, and Control Systems is mainly using the 
Minsk-22 computer; the USSR Ministry of the Radio Industry is using the Minsk-32 com­
puter. The methods for writing programs for these computers in the majority of cases are 
different. Thus, the conclusion: Ministries must be supplied with identical computer\. How­
ever, this is just one of the conclusions that can be made from examinin1 the problem of 
unification of branch systems. 

Who then should solve all these problems? It seems DIOlt necessary to establish a 
sinlle interbrancb orpniution ud scientific-research center for coordinatin1 ministerial 
automated control systems. A "mini" ,ersion of such a center bu already been established 
u a department of USSR Gosplu, but because of the limited authority that bas been 
delegated to it ud the narrow ru1e of its actt.ity, the center cunot cope with the total 
problem-a problem that remains unaol,ed. 

Commentary 
Since we are unfamiliar with either of the authors of this anicle, it is not clear whether 

they approach their problem with naivete or with the knowledge that somewhere there exists 
a force to require a common approach by Government ministries to the design and specifica­
tions of management control systems. The problem is very real, but the lack of commonality 
in the systems of the diff'erent ministries is hardly accidental. 

When the State Network of Computer Centers was first proposed, the various minis­
tries immediately rushed ahead with implementation of their own, local systems. This was 
their reaction to the needs for such systems coupled with their extreme reluctance to have 
someone else assume responsibility for them. The ministries feel their prerngatives are seri-
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ously undermined if they become dependent on some "super" computing agency for compu­
tational support and for management of data collection and transmission functions. 

The proposal that all ministries use the same computers is unrealistic. There are not 
enough units of any one suitable machine to go arc ,· ,1d. Further, the more recent systems 
use newer and better computers. If all the ministries were to delay their systems until one, 
standard machine came along, it is unlikely that any would today have a system of any type 
at its disposal. The problem is somewhat analogous to requiring all Pentagon agencies to use 
the same machine.-WH 

Humania Improves Accounting Systems 
Rumania is taking measures to improve its economic information systems and to 

rationalize accounting procedures. New procedures developed by lhe Ministry of Fi­
nance resulted this year in a 20% reduction of data forwarded from enterprises, and 
37% from industrial associations. The Ministry has trained and sent to enterprises 
more than 1200 methodologists and programmers who aid in the introduction of 
methods for machine processing of bookkeeping data. 
! f.'k . !(11 : .. No 2'-1 , I Q70. p 21 I 

New Agricultural Computer Center 
A new computer center equipped with a Ural-14 computer is being established at 

the Kharkov Sel'khoztekhnika [Agricultural Technology] Association . An automated 
supply rnnt rnl system for spare parts for automobiles, tractors, and other agricultural 
machines is being developed by ihe Association and Ukrainian Gosplan. The system 
will serve kolkhozes, sovkhozes, and agricultural organizations in the five surrounding 
oblasts. 
!lzv .. June 2. JQ70. p I. Pomogaet elektrnnika) 

Post~racluatc Programs in Automation 
Odessa Polytechnic Institute announces postgraduate programs in theory of 

mechanisms. machines. and automatic lines; engineering cybernetics; computer tech­
nology: semiconductor devices and their technology; instruments and devices for auto­
matics and remote control: and automatic control and regulation of thermal power 
processes. 
! f.'/.. . !(IIZ . Nn IQ , p 23/ 1. "Sonkur~y. aspirantura" ) 
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Agricultural Computing Network Being 
Tested 

R. Kravchenko 
Director, All-Union Scientific Research ln.1titute uf Cybernetics. 

USSR Ministry of Agriculture 

Computers have been introduced in factories and other organization\; now they will also be used to aid farmers. 
The All-Union Scientific Research Institute of Cybernetics of the USSR Mini,try of Agriculture has been recently organized, a Main Computer Center of Agrirnhurc i\ being constructed in Moscow, and the first regional computing and information \ystem i\ being established near Podol'sk. The latter will form the first link of a branch computing and information system for overall management of Soviet agricultural production. 
Intensification of agricultural production, further division of labor, and specialization have complicated interbranch and intrabranch relations. Today, the agricultural industry must take into account the various effects of soil and climatic conditions. Only computer,; are capable of handling the various interrelations and developing and suggesting the best solutions. 

Regional System 
The system for managing agriculture can be best illustrated by its lower link, the regional computing and information system. It is already being introduced at the Put' ll'icha Sovkhoz in the Moscow district of the Lenin region. The complex will include a computer center, an educational center, and housing facilities. The first sequence of this regional system will serve the Put' ll'icha, Lenin, Gorky and other f urns. High-speed equipment will process information received from the farms and issue various recommendations. 
Computer capability has already been tested in farming. Specialis1s of the Put' ll'icha farm compiled a projected plan for the period 1971-75, and then had the projection recal­culated on a computer. The computer determi11ed that the farm should concentrate on beef and dairy production, calculated the feed requirements, and suggested the most advantageou!I 

---S0\'IET c:nn:ttNl•:TICS ltl-:\'11·:W. January l!li I ------

Summar) of the art1r k. " A Farmn Bd1111J tht· Computer l'nn,11 le" ("Zcmleddc1' , a pul '1,,rn EVM " 1. 111 the ncw,paper /.?1·,·111_va. (ktnllt.·r 1.1. 1470. p . . 1. ,ummar11cd and 1ra11\lalt'J from the R11"1a11 h) lrrnc A!!lll'" 
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plan for vegetahh~ planting. ell: . The i:omputer-based calculations required significantly less 

t1111e and resulted in 25 % greater profit than that of the original plan. 

The regional computing and information system will also be involved in the opera­

tional control of prndul·tion, induding calculation of long-range plant growing, biological 

processes in hot houses, crop rotation, ch:. Larger systems will be established in oblasts and 

repuhlics, and will he linked to the Main Computer Center of Agriculture. This center, which 

in I urn will be linked via rnmmunil:ation channels to the computer centers of USSR Gosplan 

and the USSR Central Statistical Admin istration, will be connected to the union Ministries 

of Purchases. Land Reclamation and Irrigation, Agricultural Construction, etc. 

It has been prown that the economic benefits derived from improved management 

often exceed those resulting from increased production facilitie!; . A scientific system of 

management results in an 8-10% increase in productivity, and with perfection of this system 

the crnnomic hcncfits can cven double. It has been calculated that the economic benefits can 

rcal·h some seven billion rubles. simultaneously improving the administrative system and 

decreasing maintenance costs. 

Commentary 
Although this article may imply that much progress has been made toward formation 

of a branch computing and information system for managing the entire agricultural produc­

tion of the USSR. there are problems which must be faced if this project is to succeed. 

Heads of regional agricultural administrations have issued numerous complaints, stat­

ing that in their excitement to introduce large-scale mechanization in agriculture, the plan­

ning organs and trade organizations have decreased the production and sale of such simple 

devices as calculating machines. tabulators, etc. They claim that the demand for this equip­

ment is not decreasing, but increasing, and that kolkhoz accountants need this equipment 

to producc accurate documents and reports. 

At present. farms cannot depend on the regional mechanized accounting stations 

under the USSR Central Statistical Administration, since there are too few of these to serve 

the kolkhozes well. and they become especially overloaded during the peak days of the 

month . If the regional computing and information system, and later the branch system, is 

to be supplied with reliable initial data, it is obvious that attention must be given to equipping 

the farm brigades with calculating machines and other basic office equipment, and to coor­

dinating the work of the mechanized accounting stations. Otherwise, the goal of establishing 

the branch computing and information system for managing the entire USSR agricultural 

production will remain an ambitious plan, without producing any concrete results.-IA 
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Symposium Presents Research 
Automation Possibilities 

A. Melik-Pashaeva 
. Vo vo.1ihifl'k 

A11 /11,emationa/ Symposium on Computer-Based Automatio11 of Scirn11jic Re­search waJ rece111/y conducted i11 Novmihirsk '.r Science City. Some / (JOO .1pecia/l\ ·1 from the USSR. other socialiH countries, and the USA .. Great Britain. Fra11ce. the Federal Republic of Germa11y. and Japa11 gathered to di1-cuss this problem. In an opening statement, Academician G. I. Marchuk. Deputy Chairman of the S:heri,m Department of the USSR Academy of Sciences. said. "Automation of the sci<'11t1jic experiment is not only thP most important resen•e for conservation of society\ 1
1

aluab/e resource.1· of human intellectual power and time. hut it aim opens previously i11accessihle horizom of science. " 
What is the signifkance of the intrusion of machines into the innermost and fragile areas of human creativity, intricately woven from the intuition, gue,•;e~, logic, and talent of the researcher? Automation of mental :tctivity does not encroach on scientific creativity. The problem can be formulated as follows: To link the intellectual capabilities of man with the technical capabilities of machines. Let us say that we delegate to a computer the examination of 1000 meters of film and the selection of only those few frr. mes related to the creation of a new elementary particle. The computer will spend r nly seconds on this ta!'lk, while hundrcd!'I of qualified specialists would require many hours of cumbersome and painstaking labor. But to assign this type of work to a computer is not simple. The problem is further complicated by inadequ11 te man/machine communication. Up to now. the man/ mal'hine cl ialogue required the parric1pation of a programmer-tramlator who often did not knm, the essence of scientific inwstigation, but was only capable of lran~lating human language 11110 the rnld numerical language of the machine. In addition. the level of the partici pant~ in the dialogue was unequal: on the nne hand, there wa~ man with his highl y acri, e intellect. capahk of immediately enrnmpassing the multiplkity of phenomena: and. on the other hand . a l'Omputcr, resembling an accurate and pedantic but poorly qualified wnrkcr. The l·nmpulcr 
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11.11,1 1111 dh:11111.·lll ,'11111pmmJ., h c per lit:-. on 1h • UE. M-ti i·omr,ult•r . and c 1,·11h111ll \\ 11II • 
fllll 111d111.- hruu •h lh\· I • f \ \l( lfl 

I h,· mp, ium •l"!k'llr rn h \t' hl't'n mu ·h mor\' 1mport,1111 m1 '"• ,111111 h 1 , hun 

rnd1 I\: I h, rh • rl"\\'111 m11 ·I · Th ·1c 11 cn: "'OI\~ !lend . n·pr ''t'nt1111¢ • Ill .· •H<:t 

111,lt11J h."\ , ~' h ' l"Ufh h f, IClfll ,u ,01\ \lol'fC' 1mmn the 101111 or I l I p:11, ·r, J)ft 'llliid hmht: 

ml11om111111 1 nth· ' )mp, mm 1llhc1,ubl,ht 111 ··R,,11 ·1m~ .1\1nlnhlt· Wtl 

Pr ,,·d Editoriul: P , ion for Paper 
'I hm • I pn'lrc 1111 1mr,0M11bl wuh ut ha ncm:c .and tw.ch n 1n le<:h • 

nh.· I inf mn 1u n hct•«n r 11 11 n11. nd d 1 11 bureau 
I lo t r. unf, rN'Cn d• ·ulu < ncn pre cqu t i r a new d ign 

u,u he I Jmt r be upplied: d ign 

m 11 1hc houlckr rcpr fi r c c 
•• ,u , . 1,u: lo\ill il<'n c d ign " p ugh 1h 

hlc n t c r. Bal • nl so en of paper to 

, inou, or en 11 dl"on in d "ign . T • un ry rrc• 

pi m.l ' IIL' C. re t I h ndhn . and a • g. It must be t pped. h L in direct con1r1 • 

d, ·11011 tu the rt'lolw11 ,no the .cntral mmittee f the PS and lhe USSR Council 

uf Muu tcr . "On Me ,urn for lmpro ing and Lowering 1hc Cosl of Admini. lrali c 
Appar ru-. .. 
1/'Puld Junr ~ I. 19 0, p 2. V I ~It bu 11) 
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Con1puters Poorly Used in Uzbekistan 

N. Gl1dkm 
f'ra 1du ( "11rrt'l(Xlfl d 1·111 

h ,, J1ffinih It ht) Ill tlnd an ;ndu tr) 111 L'1hck1,1 a11 that d(ll."\ nnr u c ,annu, l·ompul· 
111 equ1p1t1l'llt I.cl u, t 1kl· a, 111 e 1mplc the d1g1111g of u new l" mal or re,cnnir 111 om: ol lhe Rl·puhlll·\ 11 •1,1, ire: , - -ten, of thou-,and, of hectare, nc hc111g thu, dc,,clopcd urnuall~ • n d I th,-.. 11 ,, ncl·c, 1r to know 111 t uncc 1bou1 ·h·mg1." m ,ubtcmml·un utcr lt- vch 'rnnr1hng for1.'l' "' h)' tr d1t1on I h drnlog1 ·al method!> v. ould be u 11me-n111,um111g t ,k . but T l'hkcnl ·1cn11,r,, ith the help of comr,ut ·r, ha,c prepared and dcll\ered to d1."\1 n m,111uh .. "' m n m p, ,howin hun c~ 111 ,ubterraneun w 1ter lc~ch Comp111cr, arc.> u, ·d 10 de,dop ·omr,le:\ >,tem, of , crti ·ul and honznnl 11 dramage. dell'rrninc nnrnh for water ,uppl . c.>t1.· 

There arc •,orne 40 h)'dro-cngrneering omplc c~ on 1:.e Zernv,han Ri ver. and aho111 00 in the urcu -widc rnn I ,y,tcm. In the nt'.Ur future. nil 111forma11on received from lhN: rnmplc c will he Jlrlll'l".!>'t'd h one dectrontc "con1rnllcr." It will determine where at an 11,1 en mom •111 there arc water ,h rtage, or m•erages. and where lock, ,hould be opem.·d or clo'Cd. The computer 111 ii"ue optimized plunl, for 1he mo,t cffa:ient mock of u,ing water m this large rh•cr' basin. 
The ad antag1..~ of using computer\ arc c,hvious; they ha\C hardly any opponent\. 8111 whal are 1hc actual resu lts'.' The comruter of the Republic\ Cenlral tat1stical Administra • lion orcratcs more than 20 hours/ day; on the other hand, the rnmpuler of 1hc Ministry of Power Engineering and Elei:trification operates less than seven hours/ duy. and the rnmpu1er at Tashkent Slate Design Insti tu te ofTram,port operates fi ve hours/ day. The siluation 1s even worse with ot her types of computing equipment. At the Ministry of Local Industry, ead1 calc ulator operates only U hours/ day: at the Uzbek Coal Combine. J.Q hours/ day: al the Ministry of Industrial Construction Materials. three hours/day. This year, the averal(c utilization factor of computing equipment has even decreased, compared to last year. At present, one-fifth of all calculatini,& machines in the Republic are idle. 

------- sm·1t:T n ·n1-:RNt-:T1< ·s 11nu:w . J1u num· 1!1i1----·- --

l ra11,l a11,111 " fall hul rhc la,1 paragra ph "f the arlldc "A Hdp nr a Burden''" (" 1'11 111 ,,,h, h11 1~ 11 1 ll h11 1a ''" 1. 11 1 r he n,·"'l'il l~r l'rcmla. O,·111ha lh. 1'170. p. 2. rran,latc<l fw rn rhc Rn,'1an h) Irene Agne" 
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( 'uuld II ht· that ,o rnud1 Cllmput111g equipment has been dcli\'crcd to Uzbekistan thut 

a p11r111111 nf 11 1, ,1111ply ,upcrtluous·.1 Not so, Jt1dging by orders from ministries und dcpart -

11 1r11h the dc111aml li1 r l·ompu1111g c4ui prncn t innca,cs e\'ery yea r. What then is the cru11 of 

lh l' 111 ,llll' r'' 

I .ack of Pcrso111,t•I 

It 1, .il r,:ad} ,·11111111011 l..nuwkdgl' 1hut lllle of lhe reu,011~ for poor utilization of cquip-

111 ,·11t 1, an a,: ul t· ,hurtagc of tra11u:d pcr,01111el. Yu. M. El'mun, Dirccrnr of the Computer 

l 'c11l t'r of I ht· Rt·puhlll· Ct'nl rnl Stat 1, 11cal Admmi,t rat Hlll ,tute~. "Th 1, large and im portant 

1."I.. " ,· 111 " r, 111 g fr11rn t ht' , er~ hcg1nr1111g. Fir-.t the equ ipment wa, ohtamcd, and on ly then 

" ·'' 1hr p111hk111 ,1f1 r.1111111g pcN11rnd approm:herl . A, 11me wenl hy, many dirci:tcm, got used 

111 1hr 1dc.1 11f 1dk 111a1:h111l'' If a trai: tor ur u l'11mh111e w1II nllt go out 11110 the field. the 

111.1d11111,1 111 c11 i,: 111cn \\Ill haH' 10 an,wcr for it . But h1gh-i:o'lt mad1incs arc idle and no one 

h.1, 111 a,·,·ou111 for lhc ,11uatu111 ." 

h t·r~,lflt' l·,1111pla111, ahoul the ,hortage of pcr~onnd. but when thi~ problem was 

d1,,·u"1·d 1,11h 1:arl..had Urnarm , Din: ·111r ufCSU\ Ta~hkcnt Tra111ing Combinl\ he did not 

,1\'I ,urpri,t·,I and hr,1u~h1 out a i:uriou, do ·un11.: 111 that pro\'C~ (to put 11 mildly) that the heads 

, ,f 111 at1) 1111111\lrlt'' .md Jcpart ruenh art· not \'Cr mud1 i:orwerned with the training of needed 

' I ·1.·1ali,1, rtw C·111ral A,ra So,khol Con,trul·t1011 Admi11i!.lratio11. one nf the largest water 

1.·1111,t.·n a111111 11 q.:a1111a111111, 111 Cen tra l A,1a, al·rnrdin~ to it., uwn report ,hould ha\'e sent 15 

J'lt'r" 111 , 111 tal.. c ,·11111pu1cr ll p1.·ra1or cour,e'I. Hu t on ly I wo were sen t, and I hc:sc two lcfl without 

,·11 111 pkt rn !,! lht' 1ra111111g Nmcty pcNrn, ,hould have t>ct·n ,cnt for trainmg from the Tashken t 

M.1111 C,111,1rt1l·111111 AJr111n1,1ratio11, the prini.:1pa l 1:011,trut·tion orga11i1.at1nn in the l'ity, but 

,11 far 11 1111111r pcr"m ha~ been ,ent. Thr M1111,1ry of Lrght Industry has not ,ent anyone for 

tra111111 g. 

1hr ah,e111:t' of 4ualifkd pcNmnd 1s not the only barrier in the way of effkicnt 

applr1.·at111 11 11f ,11mpu t111g C<.Juiprncnt . l'rac trce i111b:ates that machines can operate with the 

grra1 c,1 dlkrc11q if they arc 1:1ml·e11t rated in one plac,:e- i.e., in machine computing stations; 

hu1 the~ ;11:1.·ou nt for onl y one-I hird of all machines. The remaining are used at half-capacity. 

~at urall). hook keeper,. l'Wtwmists, and engineers arc stri\'ing lo consign primiti\'e calcula­

t11r, and ,lrdrruk, 111 mu,eum,. On the other hand, computing equipment should not be 

l.'11rnpkld) rem11\·ed from rndividual use. A halancc i~ needed. In SC\'cral minist ries- Com­

mcn.:c. (.'11 11 11 11 Pn k.·e,si ng. and Light Industry- the majorit y of calculating machines ha\'e 

hcr11 gr\CII 10 adn11111strative workers and are used onl y a small portion of the time, and then 

111ctlii.:1c111 I) . 

A number of enterprises are incapable of fully utilizing their computers. But at the 

same time, the)' are unwilling to cooperate with other plants and factories. There are more 

than 130 machine accounting stations and bureaus in the ministries and departments of the 

l ',.bck Republic; howc\'cr. only 16 of them serve more than one enterprise. 

Sidi a11111hcr prohlcm . Computing equipment has been used in Uzbekistan for many 

\ l·ar, . But 1hrre arl' n ll fai:ilirie\ in the Repuhlii: for repair and maintenance. Plans ha\'e been 

made 111 l'P11,1ruc1 a plan! for this purpose in Tashk-:nt, but they are proceeding \'cry slowly 

;111d m1 P Iil' k1111w~ when II will go into operation . The machine accounting stations arc often 
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short of ordinary paper for prinling devices: carbon paper has lo bl' rc-w,ed scvaal limes. 

The si1ua1ion with resped 10 1he supply of spo1re parls is also poor. 

In 1%8-69, lhe Republic received 6100 large and small calculating and rnrnpuling 

mad1ines, which should have fret'Cf aboul 17,000 workers. Bui !heir numhcrs increased hy 

5JOO persons during lhe same period. Now lhey comprise more lhan one-fourlh of all 

adminislralive personnel. These figures should provoke lhoughl. ... 

Petroleum Ministry Introduces :).Level System 

The USSR Mi111slry of 1he Pclroleum lnduslry ha, rcporlL'd lhl· lkvdopnlL'III of 

ASU-nc:fr'. an aulomalt:d syslem dt:signed lo employ L·ompull'r hardware, nrndcrn 

aulomatic rquipmt:nl for collecling, pr<Kt:ssing, and 1ransmi11111g informalion, math ­

ematical economic mcihoch, and optimal dedsion -making mcthods. AL·rnrding lo Mi11 -

is1er V. D. Shashin. lh c: S)'>lem will follow the new three-level hranr h managcmcnl 

slructurc (ministry, tcrrilorial produclion assoria tion, and cnh:rprisd. Standardizt:d 

approaches and designs for aulornalic wn1rol systems for a~s1K·ia1io11, and cnlL'rprise, 

arl' bl·ing used. Compalibilit y of dala. soflwarc, and hardware ,y,1e111, at all level, has 

been rnsurcd . 

Afler initial proL'cssing al lhc lorn l enlerprisc level. tcd1111cal and crnnomir infor­

mation is sent lo 1he middle echelon, the associalion\ mulliple-user informa1im1 com­

puting renter (KIVU). There, the dala are pro<.:essed and analyzed. and rcrnmrmnda­

tions are worked out . The highesl operalional component of ASU -nefl' will be lhe head 

informalion-compuling center (GIVTs) at 1he Ministry. 

Basic work on lhe design of an automated management system at thi.: assorialion 

level has now been completed. One su<.:h multipler-uscr rnmpuler center is already in 

operation, and a number of programs for the ~olution of production planning and 

regulation problems arc being inlroduced. 

A syslem for initial dynamic technical acrnunting and bonkkceping in petroleum 

and ga~ extracting administrations and drilling administrations has Ileen installed in 

Kuibyshev. Forms for primary documentation have been developed , laking into al'­

count the requirements of the automaled syslem. 

The Ministry's head computer center has begun operation wi1h !he pron:ssing of 

statislkal information. Preparations are being made for lhe introduction of sub-;ystems 

for dynamic management of associalions, as well as of enterprises directly subordinate 

lo lhc Ministry. 
!f.'k f,/UZ .. No .,1. IQ70. pp. 4-5, S1rd1uru upra,lcn1ya n1ra,l'yu--na uroven · no11kh 1adad1) 
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On-Site Stations Aid Construction 
Automation 

M. Loktyukhov 
Candidate uf Technical Sciences, 

Sta:, Prize laureate 

The current stage of Moscow's reconstruction includes a high degree of labor industri­alization, the construction of a large number of bui ldings and other engineering projects, and housing construction on a large scale. Thus, the requirements for planning and management of construction have greatly increased. It has become obvious that without mechanization and automation of computing tasks, it is practically impossible to conduct operational and precise calculations of daily construction requirements and to provide hourly transport schedules for the delivery of materials to the numerous construction sites. Electronic aids have become necessary . 
An automated system for planning and control of construction is being introduced at the Moscow City Main Administration of Housing and Civil Construction. It was developed by the Scientific Research Institute of the Moscow Main Construction Administration, together with the scientific research and design organizations of the USSR Ministries of the Radio Industry and Communications. 
The auh.>mated system will be used for planning, management, ,,rid monitoring of construction throughout the large territorial organization. The scope of its activity will embrace more than 200 enterprises and supply centers, 400 building and installation adminis­trations and trusts, and more than 5000 construction projects with an overall annual volume of work exceeding one billion rubles. 

On-Site Facilities 
Plans have been made to establish a computer center equipped with advanced high­speed computers. Some 300 dispatcher stations-I SO stationary and 120 mobile-each equipped with automated hardware for collecting and transmitting information, have been designed for use in enlt:'"prises and at construction sites. 

- ------SOVIET CYttEHNETICS HEVIEW, Jam111ry 1971-------
Translation of, hc article "Electronic Service for Constru<.:tion" ("Elt:ktrnnnaya sluzhha strojki" ), in the new~papcr Pravda. October <l , 1970. p. 2: translated from the Russian hy Irene Agnew. 
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Adjuqed quarterly and monthly schedules will serve as the basis for developing opera­

lional-prnduction documentation for organizing construction. This documentation will in­

dudl' hllurly installation-transport schedules; daily schedules; supplies required for special 

prnjec1~: delivery schedules for mi .1<.es, concrete, and asphalt; and optimal plans for earth 

mming. l.alcr, rhi), documentation will he delivered to the executors- i.e., to the trusts and 

admini , 1 rat inn,, 10 con st ruction sites and projects. to enterprises and supply bases. 

According lo our calculation,. the development of the automated system for planning 

and management nf construction will require 10 million rubles. However, these expenditures 

will S(H1n pay for themselves. As a result of optimization of production processes, the 

aullHnated system will make it possible to cb:rease production rnsts by 2.6-4%, and will 

re,ult in JX-40 rnillinn rubles annual savings. 

A ·,ignificant portion nf the computing and rnmmunicat ions hardware has already 

heen a,semhkd . Central dispatcher control rnnsoles serving all subdivisions have been in­

,talled . Algorithm\ and programs have been developed for solving several problems, includ­

ing the e.,ecution of installation-transport schedules, hourly delivery schedules for mixes, etc. 

Plants of the USSR Ministry of the Radio Industry have started to produce and deliver 

mstruments for the collection and transmission of information . 

A significant volume of work related to the development of norms, data bases, al­

gorithms, and programs is yet to be completed, and the interaction of dispatcher services 

must be organized. A number of scientific research and design projects, particularly for 

developing a large-capacity memory for storing standard information, must be undertaken 

in the further development of the system. 

By introducing :he automated system for managing rnnstruction in Moscow, it will be 

pmsible to assemble prefabricated elements and building sections directly from transport 

facilities . 

COR Cooperation 

A scientific and technical cooperation agreement has been established with the Ger­

man Democratic Republic in the area of improving management of the construction process. 

In the course of the three-year collaboration, there has been an active exchange of scientific-

1cd1nical information, algorithms, and programs. 

The first sequence of the automated control system for managing construction will be 

put into operation at the end of 1970. 
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How Do You Hear Me, Computer? 

Calina Shpak 
A PN Staff' Writer 

A switch was flicked, and a voice resounded in the silent room . "Attention, thi~ is the rnmputer speaking. Listen to an excerpt from Alexander Korneic huk\ play 'The Front."' After completing the dialogue, the computer issued a number of difficult sound combi­nations and then sang a popular Russian song. 
This performance by an electronic computer took place in the conference room of the Institute of Mathematics of the Siberian Department of the USSR Academy of Science~ !in Novosibirsk). Enhancing the "intellect" of a computer is a thrilling problem, the .:oncern of many research centers throughout the world. The problems interest mathematicians, physi­cists, psychologists, linguists, and physiologist s. For 25 years the computer has been a blind, deaf, and dumb instrument performing nothing but math•:matical operations. Today, with numerous ultra-high-speed computers in operation, the machine must be able to speak . This requirement has given rise to a new study in the field of cybernetics-automatic pattern recognition. A number of research institutions in the Soviet Union have been working in this area for several years. At the Siberian Department's Institute of Mathematics, it is the laboratory headed by Nikolaj Zagorujko, Doctor of Technical Sciences. Specialists attempt to teach the computer to draw logical conclusions 1nd to answer questions without access to answers prepared in advance-i .e., they want 10 imbue it with some elements of intellectual behavior. Computers must be able to perform the functions of a machine operator, a bibliographer, or a translator; to store and output information on request; to control intri.:ate production processes. In many of these applications, the impor­tant thing is not to push control buttons, but to issue oral commands to the computer or to ask it questions. 

-------SOVIF:T CYBERNETICS REVIEW, J11nu11ry 1971-------
Edited version of the article by the same title in the English-language publication Scii·11c<• ami t:11f,1i111'l'ri11g. lhc 
Novosti Press Agency (APN) newsletter, No. )7, Sept. 25. 1970. 
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200 Words
The Institule of Malhemalics is concerned wilh machine speech in its various aspects. 

These include, what was said, who said it, and in what emotional slate was it said. What is 
said involves the idenlificalion of a limited set of words. What size vocabulary must the 
computer possess to be able to understand a person and answer him'’ As an example, in order 
to solve an applied problem for the Murmansk fishing port, the Siberian mathematicians 
decided that 200 words would suffice. In fact, a viK-abulary of this size is sufficient to input 
any mathematical problem to a computer

However, successful use of a system of this type depends also in large measure on who 
speaks the words. A computer may have a small v x-abulary and be able to understand any 
speaker, or it may know a great many words out only be able to identify them when spoken 
by a particular person The machine at Novosibirsk knows 200 words. The answers it gives 
are correct ‘Jb’T of the time But it functions under one condition: it needs rehearsing and 
tuning to the voice of the speaker The scientists are now working on methixls of teaching 
the computer to adapt to any accent or voice pitch And unlike the robots of science-fiction, 
the Siberians consider that a machine can speak with feeling and inlonation

Dr. Zagorujko performed some interesting experiments while on a scientific visit to 
the Royal Technological Institute in Stockholm. He input to the computer's memory chanc* 
teristics of Russian sounds. He then checked the quality of the machine’s pronunciation oa 
the phrase. “Sasha has come back.” At first the machine’s responses seemed to simply copy 
the input phrase. But then it asked, “Has .Sasha come back?”

Il responded with a question And afterwards, whenever his colleagues at the Labora­
tory greet /.agorujko. they do so by asking. "Has Sasha come back'’"

A different methixl in the attempts to make the machine a true companion for man 
IS to teach it to distinguish not words, but various sound patterns—phonemes. There are not 
many of them—40 or 50 in the Russian language But they are highly unstable, and this leads 
to another problem: leaching the machine to recognize Niundanes between sounds and words 
and to apply correct stress where needed

The problem of automatic pattern recognition is infinitely broad Those studying its 
various aspects pursue btilh applied and purely scientific goals. Nikolai Zagorujko comments, 
"Language is the hearer of the meaning of all information By analyzing its structure, we can 
alvi fully understand the structure of the brain. We consider language to be the key to the 
brain True, the linguists hold a different view Language is so complex, they say, that il 
would probably be better to study the brain first It is an extremely difficult problem, the 
vilution to w hich must be on a multidisciplinary basis A study of speech as the form in which 
language is manifested opens great opportunitus This is where physical, psychic, and physio­
logical priK-edures come together. The problem is interesting also because it includes the 
mysteries of other auditory signals. That is why we do not give up on the idea of studying 
the 'language' of fish, dolphins, and even mechanical devices."

Owe cannol help but think that someday, in answer to the question, “How do you hear 
me. Computer?” the machine will answer sarcastically, ’’And how to YOl' hear me?”





CONFEKENCES

Fifth Congress of the International Federation on Infor­
mation Processing. Ljubljana, Yugoslavia, August 23-28, 
1971.

The basic purposes of the congress are to facilitate the 
exchange of information on achievements and problems 
and to stimulate research in areas encompassed by IFIP. 
In accordance with a practice established for IFIP con­
gresses. the program will include two types of papers: 
invited papers, intended as one-hour surveys of broad 
areas followed by half-hour discussions of recent achieve­
ments in areas of special interest; and submitted papers, 
comprising the mam part of the program and dealing with 
original works or new results in information processing.

To facilitate the presentation of papers, the Program 
Committee has divided the subject into seven main areas 
with a list of themes for each. It is desireable that submit­
ted papers deal with those themes or related themes within 
1 FI P’s sphere of interc-st. The seven main areas are as 
follows:

Computational Mathematics
Mathematical Principles of Information Processing 
Computer Software
Computer and Computer System Hardware 
Management and Administrative Systems 
Technological .Applications of Computers 
Natural and Humanitarian Sciences 
The Program Committee Chairman is V. M. Glush- 

kov. Institute of Cybernetics, Kiev.
IFIP 71 will be held on the grounds of the Ljubljana 

Fair. Computers from various countries, peripheral units, 
and other equipment will be on display. A demonstration 
of computer-generated graphics and of machine-prtxiuced 
music are planned. (Zhurnat vychislilel'noj matematiki i 
matemalichcskoj fiziki. No. 2, 1970, pp. 541-543.)

All-Union Conference on Philosophical Problems and 
Prospects of Cybernetics, Moscow, October 1970.

The conference was organized by the Scientific Coun­
cils on the Complex Problem of Cybernetics and on Philo­
sophical Problems of Modem Science, and the Institute of 
Philosophy of the USSR Academny of Sciences. Scientists 
form Moscow, Leningrad, Minsk, Novosibirsk, Kazan 
and other cities participated.

Academician A. I. Berg, who spoke at the opening 
session of the conference, analyzed the current status of 
cybernetics research in the USSR and emphasized that 
cybernetics is becoming a powerful accelerator of scien­
tific-technical progress.

Of great interest was the report on biocybemetics pre­
sented by Academician V. V. Parin and E. S. Geller, 
Candidate of Philosophical Sciences. This new science 
utilizes the methods and means of cybernetics in solving 
the mysteries of animate nature. The results obtained are 
used for the solution of technical problems. Soviet engi­
neers have designed machines to simulate the movements 
of a whale and a penguin, space orientation instruments, 
and systems for collecting and processing information 
based on brain functions. (Pravda. October 6, 1970, p. 3.)

All-Union Scientific-Methodological Conference on 
Teaching the Subjects of Computers and Mechanized 
Processing of Economic Information, Moscow, Novem­
ber 1970.

The conference was organized by the USSR Ministry 
of Higher and Secondary Specialized Education for 
professors and teachers in higher educational institutions 
who are conducting original scientific-methodological re­
search and have specific information on the subject of the 
conference. High-interest reports were selected for presen­
tation at the conference, and curricula of courses on com-

-SOVIKT CYBKKNKTICS HKVIKVV. January 1!»71-
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pulers and mechanized processing of economic informa­
tion for all economic and engineering specialties were pre­
sented for discussion. All reports, decisions, and other 
materials have been submitted to the Scientific-Technical 
Council of lhe Ministry of Higher and Secondary Special­
ized Education . 

All-Union Scientific Conference on Structural Math• 
ematical Methods of Modeling Lanpage, Kiev, Septem­
ber 1970. 

The USSR Ministry of Higher and Secondary Special 
Education decreed that the conference be held in Kiev in 
September 1970. The Ministry of Higher and Secondary 
Special Education of the Ukrainian SSR was called on to 
prepare the conduct the conference at Kiev State Univer­
sity, and to provide Kiev State University with the neces­
sary means to prepare and conduct the conference. 

The Organization Committee for the conference con-
sisted of the following members: 

I. I. Lyashko (Chairman), Corresponding Member of the 
Ukrainian SSR Academy of Sciences, Professor, Kiev State 
University. 

A. V. Gladkij (Deputy Chairman), Doctor of Physico• 
Mathematical Sciences, Institute of Mathematics of the 
Siberian Department of the USSR Academy of Sciences. 
F. A. Nikitina (Deputy Chairman), Docent, Kiev State 
University. 

A. A. Medvedev (Scientific Secretary), Senior Engineer, 
Kiev State University. 

V. V. Akulenko, Docent, Kharkov State University. 
A. A. Bel't,kij, Professor, Kiev State University. 
M. I. Beletskij, Candidate of Physico-Mathematical 
Sciences, Kiev State University. 

L. S. Kazachkov, Candidate of Technical Sciences, Insti­
tute of Cybernetics, Ukrainian SSR Academy of Sciences. 
E. V. Paducheva, Candidate of Philological Sciences, All­
Union Scientific Research Institute of Technical Informa­
tion. 

V. I. Perebejnos, Candidate of Philological Sciences, Insti­
tute of Linguistics, USSR Academy of Sciences. 

V. Yu. Rozentsvej, Docent, Moscow State Pedagogical In­
stitute of Foreign Languages. 

E. F. Skorokhod'ko, Senior Scientific Associate, Institute 
of Cybernetics, Ukrainian SSR Academy of Sciences. 
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A. A. Stochnij , Candidate of Physico-Mathematical 
Sciences. Institute of Cybernetics, Ukrainian SSR 
Academy of Sciences. 

V. A. Uspen~kij, Professor, Moscow State University . 
S. K. Shaumyan, Doctor of Philological Sciences, Institute 
of the Russian Language, USSR Academy of Sciences. 
Yu. A. Shrejder, Candidate of Physico-Mathematical 
Sciences, All-Union Sci>.·ntific Research Institute of Tech­
nical Information. 

The Organization Committee was charged with : <I } 
the preparation and conduct of the conference in October 
1970 [sic]; and determination of the length of the confer­
ence and the number of participants in accordance with 
the plan for 1970 all-union conferences and meetings; (2) 
attracting participation of leading scientific workers of 
higher educational institutions and scientific research in­
stitutes, and coordinating lists of scientists and specialists 
invited to participate in the conference with the Scientific 
and Technical Council of the USSR Ministry of Higher 
and Secondary Special Education; (3) selecting papers of 
the greatest interest for thl! conference; (4) planning rec­
ommendations that contain concrete and generalized rec­
ommendations for the introduction into practice of lead­
ing experience on the given problem, and coordinating in 
a preliminary manner with appropriate ministries and 
agencies on which their implementation depends; (5) pre­
senting to the Scientific and Technical Council of the 
USSR Ministry of Higher and Secondary Special Educa­
tion within two weeks after the conference a report on its 
work, the resolutions adopted, and other materials pre­
pared for the purpose of implementing the resolutions. 
(Byulletin' Ministerstva vysshego i srednego spetsia/'nogo 
obrazovaniya SSSR. No. 6, June 1970, pp. 7-8.) 

Third Symposium on Sciometry and Sdentific-Technical 
Forecasting, Kiev, January to March, 1970. 

The symposium was conducted by the Department of 
Complex Problems of Sciometry of the Council for the 
Study of Productive Forces of the Ukrainian SSR 
Academy of Sciences, together with the Kiev lnterbranch 
Council of Scientific and Technical Societies. Some 400 
persons participated, and 120 papers were read . More 
than half of the reports were devoted to the problem of 



scicnlific and iedrnirnl forecasting . The malerials of the 
symposiurn indicated that Soviel scicntists are expanding 
the theoretical ha,es of forecasting and using mathemati­
cal modeling, computers, and advam.:ed software in the 
preparation of forecasts . The Mining Institute of the 
Srherian Departmenl of thc USSR Academy of Sciences, 
the CPrnputa Cenll'r of Ukrainian Gosplan, the State 
Comn1111ee on Sl.:icm:e and Tei:hnology of the USSR 
CourKil nf Minislers and olher organizations reported on 
spei:ifil' research in the area of forecasting. 

Seminar on the Problems of Electronics, Herzeg Novy, 
Yugoslavia, June 1970. 

The Seminar on Problems of Electronics was held in 
Herzeg Novy, Yugoslavia, in June. Specialists from a 
number of countries participated, including the Soviet Un­
ion. They exchanged experience in the development and 
applii:ation of dectronics and automation. (Sotsialistiches­
kya industriyu. June 24, 1970. p. 4.) 

International Symposium on Theoretical Principles of 
Information, Moscow (1970]. 

The recent symposium was attended by some 300 spe­
cialis1s from Bulgaria, Hungary , East Germany, Poland, 
Rumania, the USSR, Czechoslovakia, and Yugoslavia, as 
well as representalives from CEMA and the International 
Center of Scientifk and Technical Information. 

The purpose of the symposium was to pool research 
results on theoretical principles of information, as ob­

tained in CF.MA coun1ries, and to elui:idate the most 
promi,ing trends for researd1 in this field. Semantk stud­
res are an imporlanl trend in the elaboration of the 
theoretical principals of information. Extensive applica­
tion of logical and linguistii: semantics to the analysis of 
,peL·ilic feature1., of natural and arlificial information lan­
guage, is 4uite promising. A number of papers presented 
a L'llmparative analysis of applied information-retrieval 
languages and methods for i:ompiling reference dictionar­
ie, which have heen developed re ::ently in CEMA coun­
tries. 

Many reporh were devoted to lhe development of 
mathcmatrcal and cybernetic models of information sys­
tL'lll, u,ed in the transmission and analytical-synthetic 
tran,t<irrnation of ,cientitic information. 
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The furl her application of met hods from such allied 
tields as psychology and sociology is quite promising, too. 
A number of reports examined initial results obtained 
using these methods. (Science and E11gineeri11g, APN 
Newsletter, Novosti Press Agency, No. 34, September 4, 
1970, p. 4.) 

Symposium on Physico-Chemical Methods in Microelec• 
tronics, Novosibirsk, November 11-13, 1969. 

The more than 200 spei:ialists attending the sym­
posium heard some 150 papers dealing with synthesizing 
and analyzing inorgank materials, as well as standardiz­
ing methods for physirn-chemi1:al control of impuriti es in 
integrated cirrnity. These i:ontrol methods would be suita­
hle for n1as1., analysis of microeleL'lronic element reliability 
and instability. There was wide discussion of experimental 
and theoretical results in the development of various 
methods of controlling inorganic materials and microelei:­
tronic elements kontactless measurement of electrophysi­
cal parameters). Mdhods of micro-X-ray spectral, elec­
tronographil', clei:tron microscopic, X-ray, spectropho­
tometric, luminesi:ent, and photoelectrical analyses, and 
methods of internal friction, ellipsometry, as well as 
analytical chemical control (amalgam polarography with 
accumulation, mass-spectrometry, radioautography, 
amalgam chronotcnsiometry with accumulation, extrac­
tion chromatography, etc.) were examined. (Vestnik Ak­
demii 11auk SSSR. No. 3, 1970, pp. 116-117.) 

All-Union Conference on Defects in the Structure of 
Semiconductors, Novosibirsk, September 29-October 4, 
1969. 

The conference was organized by the Institute of Semi­
eondudor Physics of the Siberian Department and the 
Scientific Council on the Complex Problem of Solid State 
Physics of the USSR Academy of Sciences. This was the 
first such conference on lattice defects in semiconductors 
to be held in the Soviet Union, and was attended by over 
150 scientific and engineering-technical workers from I 9 
Soviet cities. 

The following main themes were discussed: lattice de­
fei:ls in thin films of semiconduL'lors, diffractional meth­
ods of investigating defects in semiconductors, acoustical 
properties of semiconductors with defects, radiation de-



feels, dislocations in semiconductors, impurities and ther­
mal defects, and electrophysical properties of semiconduc­
tors with defects. 

In evaluating the work of the conference as a whole, it 
can be said that it facilitated the coordination of Soviet 
research and permitted the determination of two main 
directions for future work: (I) a search for ways to elimi­
nate the harmful influence of defects on the properties of 
semiconducting crystals, and (2) a study of the possibili­
ties of using individual defects or ensembles of them for 
purposeful change of semiconductor properties in a broad 
class of materials. (Vestnik Akademii nauk SSSR, No. 3, 
1970, pp. 106-108.) 

All-Union Conference on Problems of Technical Diagno­
sis, Moscow, October 20-23, 1969. 

The conference was organized by the Scientific Coun­
cil for the Complex Problem of Cybernetics of the USSR 
Academy of Sciences, and by the Institute of Automation 
and Remote Control. More than 100 papers and presenta­
tions were heard by 550 representatives from 214 scientific 
research, planning, and industrial institutions, as well as 
higher educational institutions. 

The foundation of technical diagnosis as a scientific 
discipline began over ten years ago. Its basic task is the 
efficient organization of processes in the inspection and 
reconstruction of the technical state of complex objects, 
installations, and systems under production, operation, 
storage, and back-up conditions. The conference operated 
in three sections: "Analysis of objects of diagnosis and 
optimization of diagnostic procedures," "Diagnosis of the 
state of discrete objects," and "Technical means of control 
and diagnosis of defects." 

The reports and discussions testified t<' the fact that a 
large number of investigators and engineers in many scien­
tific institutes, higher educational institutions, and enter­
prises are working in the area of technical diagnosis. Re­
cently, individual questions in the construction of math­
ematical meodels of objects of control have been studied, 
methods have been worked out for the construction of 
programs of inspection for various classes of objects ( espe­
cially for combined discrete and continuous dynamic in­
stallations), and methods for optimizing processes of in­
spection programs taking into consideration the probabili-
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ties of the states of the objects of control and the costs of 
individual inspections have been proposed. Research is 
being conducted to estimate the efficiency of technical 
diagnostic systems and to analyze human activity in those 
systems, and research related to the design of hardware for 
inspecting objects of control is being intensified. 

However, work on technical diagnosis is being done 
disparately and communication among various organiza­
tions is poor. Only a few of the methods developed have 
been brought to practical introduction. The theoretical 
and practical problems of diagnosis for discrete installa­
tions with memory are being solved slowly, holding back 
the effective solution of problems in the inspection of such 
complex objects of control as computers and control ma­
chines. Little research is being devoted to the diagnosis of 
the technical state of mechanical installations and sys­
tems. 

The resolution adopted by the conference pointed out 
problems that deserve special attention. They include the 
search for, creation of, and application of new mathemati­
cal models of objects of control which are effective both 
from the point of view of the solution of large-scale diag­
nostic problems and of the formal description of complex 
(including continuous) dynamic systems. It is also neces­
sary to develop theory and methods of investigating the 
optimum design of control systems containing as subsys­
tems diagnostic control and inspection systems, methods 
of estimating the degree of efficiency of technical diagnos­
tic systems, and effective methods of writing verification 
programs for discrete devices with memory. 

An extremely important task is the creation of new 
and the development of existing methods of checking the 
efficiency of and localizing defects in objet.:ts controlled by 
an interchangeable program, including computing and 
control machines. New methods of solving problems of 
discrete optimization are needed, primarily problems of 
constructing optimal and optimized inspection programs 
for objects of control. 

Of great significance are the automation of the pro­
cesses of constructing programs for the inspection of con­
trol objects, the search for new ideas and principles of 
designing built-in and external hardware for inspecting 
complex objects, and principles of constructing combined 
systems for monitoring data processing equipment based 



011 optimal combination of programmed and hardware 

diagnostic means. Among the paramount tasks cited were 

problems of forecasting the ted1111ral state of l'.Omplex 

nhjects of control, as well as the development and pradical 

introdurtion of methods of designing objects of control 

taking into account the spel·ilications of the efficiency in 

organizing their inspection in production, operation, and 

storage conditions. (Vestnik Akademii nauk SSSR, No. 3, 

1cno. pp. I08-I09.) 

\lathcmatical Economic !\1ethods of Regional Forecast• 

ing and 1\1, delin~ of Territorial Economic Systems, Uzh­

gorod, lat1 1968. 

The conference was organized by the Scientific Coun­

cil 011 Cybernetics of the USSR Academy of Sciences, the 

Central Ernnmnic Mathematil's Institute of the USSR 

Al·aLkmy of Sricnrcs, the Computer Center of Ukrainian 

SSR Uosplan, the Institute of Cybernetics of the Uk­

rainian SSR Academy of Scien1:es, the Institute of fao­

nomics and the Organization of Industrial Production of 

the Siberian Department of the USSR A1:ademy of 

Scienres. Uzhgorod State University, lvano-Frankovsk 

State Pedagogical Institute. the Bureau of the Coordina­

tion Council 011 Population of the Scientific and Technical 

Council of the Ukrainian SSR Ministry nf Higher and 

St·wndary Special Education. 

Acadl'mician !"Ii . P. Fedorenko, Director of the Central 

Ernnornic Mathematics Institute, opened the conference, 

dealing in detail with 4uestions of the optimal functioning 

uf e, ·(momics. Deputy Diret.:tor on Science of the Com-

puter Center of Ukrainian SSR Gosplan, Candidate of 

Geographi1:al Scient.:es, M. L. Polonskij, presented the 

hasil· methodological principles of designing territorial au­

toniated systems. 

At the rnnfcrence's plenary sessions and in its ten se1:­

tions, ,;ome 200 papers and reports were presented dealing 

with methodological problems of modeling and designing 

territorial automated planning systems, the mathematical 

theory of economic models and numerical oplimiz .11ion 

methods, probability-statistical system', and methods, 

modd~ for forernsling the development of cities, as well 

as the optimal distribution of various branches of the na­

tional economy. The present source dwells on the work of 

Section VI. "Territorial Demographic Fore1:asting Mod­

els and Analysis of the Distribution of Population and 

Labor Resources" (V. V. Onikienko. Candidate of Geo­

graphical Scien1:es, Chairman). 

Many papers noted lhe necessity for the further intro­

duclion of mathematical methods and computer tech­

nology in the analysis of population problems and the 

improvement of existing models and systems for forecast­

ing quantitative and qualitative indexes of population and 

labor resource productivity. In order lo increase the sig­

nificance of demographic research, the participants of the 

section emphasized the necessity of expanding the training 

of demographic specialists in the country's higher educa­

tional institutions, the publication of a journal, and the 

expansion and improvement of primary information on 

the given question . ( Vestnik statistiki. No. 5, 1969, pp. 

83-84.) 

Computer Center for Kazakh SSR 
A nine-story building has been built in the center of Alma-Ala to house the Computer 

Center of the Statistit.:al Administration of Kazakhstan . Several computers will occupy 

the lower lloors, and engineering and technical services will be located on the upper 

lloors . 
( Sot ,. 111d .. Sq11 1h, 1'170. p. 4, EVM ~ novoscly! 
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Source Language for the SIRIUS Automatic Program­
ming System 
I. R. Aksel 'rod, L. F. Belous, Vkhodnoj yazyk sistemy 

avtomaticheskogo programmirovaniya SIRIUS, Khar­
kov University Publishing House, Kharkov, 1969, 68 
pp. 

The book describes the source language of the SIRIUS 
automatic programming system developed by the authors 
at the Computer Center of Kharkov State University. The 
system is used to solve problems that include a wide range 
of analytical operations and problems of numerical analy­
sis. In describing matheniatical problems in languages 
which allow the assignment of alphbetical-analytical 
transformations, fundamentally new possibilities for the 
solution of these problems become apparent. These are 
related to the introduction of analytical operators-for­
mal differentiation and integration, operators for the in­
troduction of similar terms, simplification of analytical 
expressions, removal of parentheses, series expansion, re­
placement of variables, substitution of expressions, etc. 

The SIRIUS system, in contrast to ALGOL-type lan­
guages, allows the description and solution of problems by 
methods in which a practical compromise can be achieved 
between analytical and numerical !>ystems for solution us­
ing computers. 

On the other hand, with the development and wide­
scale utilization of these languages, analytical approxima­
tion methods for the solution of problems using computers 
will undoubtedly develop, just as the development of com­
puters has led to the development of numerical methods 
for computerized problem solution. 

Fundamentally new problems arise in the application 
of these languages with advanced computers. Due to their 
limitations, the algorithms developed for execution of 

analytical transformations cannot be used with all al ­
phabetical-analytical expressions permissible in the lan­
guage, but only with a few of these expressions. For exam­
ple, there is no integration algorithm in an analytical form 
that is .applicable to any integrand function . The same, but 
to a st ill greater degree, applies to the operators max, min. 
lim, etc. Difficulties of this type are characteristic of the 
ordinary formula language of mathematics. Thus, it is 
necessary to introduce symbols in the language that signal 
the effectiveness of the execution of analytical actions as 
applied to specific objects, ar,d to examine the computers 
as partners with whom it is possible to conduct a dialogue. 
The man/machine dialogue consists of questions com­
piled by the computer, or the results of the execution of 
individual instructions by the computer, and human com­
mands. Human commands are provided for in the source 
language of the SIRIUS automatic programming system, 
which is essentially a system of dialogue programming. 

The characteristic feature of the language is that a 
program solution program written in this language con­
tains two types of information--non-algorithmic (initial) 
information, and algorithmic information, which are dis­
tinctly separated from each other. Under the first type of 
information is understood the set of formulas, equations, 
and expressions written according to the rules of the gen­
erally established linear notation, descriptions, and some 
special objects. The second type of information, used 
strictly for the problem solution algorithm, consists of 
sequential instructions made up of Russian imperative 
phrases which begin with a verb in the imperative mood 
(with some natural exceptions). 

Instructions written in the SIRIUS source language 
are not a fixed set of various macrocommands, each ex­
ecuting a narrow and completely fixed purpose. So-called 
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standard instructions, which comprise the basic portion of 

instructions written in this language, are constructed ac­

cording to a uniform principle. The rules for their compi­

lation are. when possible, selected in such a manner that 

instructions which have no meaning in the Russian lan­

guage are not acceptable in the SIRIUS system. 

This description of the SIRIUS language system is a 

preliminary report and the system itself is of an experi­

mental nature. 
The syntax of the language is described by means of 

the Backus metalinguistic language, used in the report on 

the ALGOL-60 language. 
The metavariables were selected in such a way that 

they approximately reflect their semantic meaning. Many 

metaformulas, for the purpose of convenience, are re­

peated several times. 
The first part of the book gives a general idea about the 

language and its capabilities by means of program exam­

ples. The s1..-cond part of the book contains the formal 

description of the language. 

An Analysis of Time-Shared Computer Systems 

A. L. Scherr, Analiz vychislitelynkh systems razdeleniem 

vremeni. Mir, Moscow, 1970, 135 pp., translated from 

the English by E. S. Kovalev and V. I. Rybachenkov; 

edited by A. N. Myamlin and V. K. Smimov. 

The book examines a model of the user, characteristics 

of the hardware and solfware of time-sharing computer 

systems, program modeling of a service system, modeling 

of the operation of magnetic disc and drum memories, and 

an analytical model for multiprocessor systems. An ap­

pendix includes brief characteristics of a time-sharing sys­

tem devdoped at the Massachusetts Institute of Tech­

nology and a general description of the principles of its 

operation. 
The introduction to the Russian translation states that 

in spite of its small size, the book contains much useful 

material. The inclusion of the appendix makes it possible 

to understand a number of problems discussed in the 

book. The information on hardware and software portions 

of time-sharing systems, and algorithms for the individual 

components of the modeling program inc;ease the value 

of the hook. Scherr's work concerning vital problems of 

computer tcchnology-e.g., the development of quantita-
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tive methods for the analysis of complex computer sys­

tems-will be of interest to specialists in computer tech­

nology and students specializing in the development and 

application of computers. 

Computer Systems, No. 34 

E. V. Evreinov and Ya. I. Fet. (eds.), Vychislite/'nye 

sistmy, vyp. 34, Nauka, Siberian Department, Novosi­

birsk, 1969, ISO pp. 

This collection, prepared by the Siberian Department 

of the Institute of Mathematics of the USSR Academy of 

Sciences, includes articles on the development of algorith­

mic methods for designing computers and computer sys­

tems. 
The book contains the following articles: 

S. V. Piskunov, S. N. Sergeev, and 8. A. Sidristyj, A Lan­

guage for Describing Algorithms of Computer Operation 

8. A. Sidristyj, An Equivalent Transition from the De­
scription of Computers in the F-Language to a Micropro­

gramming Description 

I. V. llovajskij, Construction of a Computer Functional 

Circuit by Description of its Operational Process 

V. A. Tyurenkov, Some Algorithms for the Construction 
of a Shortest Circuit 

M. I. Kratku, The Degree of an Information Graph 

V. G. Khoroshevskij, Tenacious Homogeneous General­
Purpose Computer Systems 

E. G. Khoroshevskaya, Evaluation of Nonstationary Reli­

ability and and Reducibility functions of General-Purpose, 
Homogeneous Computer S}-stems 

A. G. Shigin, Some Probl.ems of Program Modeling in De­
signing Computers 

I. I. Dzegelenok and A. G. Shigir,, Generation of a Fore­

casting Filter on a Programmed Model of a Computer 

I. I. Dzegelenok, V. Kubera, V. G. Popov, A. L. Syrkin, 
and A.G. Shigin, Experimenr ·; with the "Konsilium" (Con­

sultation] Heuristic Program for A-Autom11ta 

I. I. Dzegelenok and A. G. Shigin, Behavior of an A­
Automata in a Nonstationary Discrete Medium 

The book will be of interest to specialists involved in 

computer design, program modeling, and theory of com­

puter systems. 



Computer Systems. No. 37. 
N. G. Zagorujko (ed.), Vychislite/'nye sistemy, vyp. 37, 

Siberian Department, USSR Academy of Sciences, In­
stitute of Mathematics, Novosibirsk, 1969, 7t, pp. 

This collection of articles describes various aspects of 
the problem of automatic pattern recognition, particularly 
problems of the theory of pattern recognition and methods 
for analysis of complex recognition systems. 

A recognition algorithm based on dynamic symbols 
and an algorithm based on utilization of a redundant sig­
nal for increasing recognition reliability are presented. 

The collection includes the following articles: 

B. P. Gavrilko, N. G. Zagorujko, and K. F. Samokhvalov, 
Refinement of the Simplicity Hypothesis 

N. G. Zagorujko, Comparison of Resolution Functions 
According to Power and Expenditures 

G. Ya. Voloshin, Resolution Rules in Hierarchical Recog­
nition Auton,ata 

V. S. Lozovskij, Approximation of the Response of a Sys­
tem in the Z-Plane and a Format Analysis of Speech 

N. G. Zagorujko and K. F. Samokhvalov, Recognition of 
Situations According to Dynamic Characteristics (the 
"DIP" algorithm) 

G. Ya. Voloshin, I. V. Bakhmutova, and A. A. Proko­
penko, A Network Algorithm for Recognition of Pho­
nemes According to Segment Sequentialness 

V. N. Elkina, L. S. Yudina, and A.G. Khajretdinova, Sta­
tistics of Two- and Three-Phoneme Combinations in Rus­
sian Speech 

V. M. Velichko and N. G. Zagorujko, Automatic Recogni• 
tion of 200 Vocal Commands 

This book should be of interest to specialists working 
on the development and application of recognition meth­
ods. 

Devices for Storing Discrete Information 
L. P. Krajzmer, Ustrojstva khraneniya diskretnoj infor­

matsii, 2nd ed., rev. & enl., Energiya, Leningrad, 1969, 
312 pp. 

This is a completely revised edition of a book origi­
nally published in 1961 . In this edition, the author concen­
trates on newly developed storage media-magnetic film, 
cryogenic and optoelectronic elements, ferrite-core stor-
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age devices, etc., and almost completely eliminates ele­
mentary explanations related to circuitry which have al­
ready been described in detail in many other books. Three 
new chapters devoted to problems common to all storage 
devices, a separate chapter devoted to permanent storage 
devices, and three chapters devoted to new long-range 
trends in information storage techniques have been added 
in the new edition . 

The book is of interest to engineering technical work­
ers involved in computer technology, al'tomation, and 
related areas, and studtrits of electrical engineering higher 
educational institutions specializing in these areas. 

Cybernetics and Problems of Teaching 
A. I. Berg (ed.), Kibernetika i problemy obucheniya. Pro­

gress Publishing House, Moscow, 1970, 387 pp. 

This is a collection of translations on the application of 
cybernetic methods in teaching, with an introduction by 
Academician A. I. Berg who also edited the book. Berg 
states that this collection of articles on foreign studies of 
the problem of improving teaching methods and using 
advanced computer devices for this purpose contains a 
number of valuable ideas, concrete methods, and experi­
mental data. 

Berg's introduction is followed by an introductory ar­
ticle by A. N. Zakharov and A. M. Malyushkin in which 
they discuss programmed instruction in general and 
briefly examine the translated works. They state that in 
publishing the foreign studies, they fully realize the limits 
of applying programmed instruction and hardware for 
regulating teaching and upbringing in general. The ap­
piication of programmed instruction is especially limited 
in the solution of wrnplex problems of ideology and per­
sonal development. 

The book contains the following translations: 

G. Pask, Teaching as a Control-Engineering Process 

A. Hormann, Gaku: An Artificial Student 

H. Sydow, Search for a Structural and Metric Description 
of Problem Situation States in the Process of Solution 
(franslation from the German) 

N. Prywes. Man-Computer Problem Solving with Multil­
ist 



J. E. Coulson, Computer in Rescarl:h and Development on 
Automated Instruc tion 

W. R. Uttal. Computer Machines: Real Time Simulation of 
the Tutorial Dialogue 

E. A. Pee l. Programrmd Thinking 

D. Tollingcrova. Programming and Control of Instruction 
(Translation from the German) 

E. Stons. Strategics and Tal:tics in Programmed lnstrul:­
tion 

P. Hodge, A Proposed Model for Investigating the Instruc­
tional P1 ol:css: The Relationship between Learning Th~ory 
and Edul:at ion al Practil:e 

1970 State Prizes in Cybernetics 

T. Birkin, Human Information Processing and the Struc­
turing of Teaching Materials 

J. A. Swets, J. R. Harris, L. S. Mc Elroy, and H. S. Rudloe, 
Computer-Aided Instruction in Perceptual Identification 

W. Feurzeig, Computer and Automation 

Elisabeth Barraclough, The Application of a Digital Com­
puter to the Construction of Timetables 

James Hartley, Some Guides for Evaluating Programmes 

Winners of Stale Prizes for 1970 include the following in the cybernetics field. 
Fnr development ofthc Minsk second-generation family of general-purpose computers 
and mastery of their serial production : Chief Engineers Viktor Vladimirovich 
Przhi ya lkovskiJ, Igor' Kirillovich Rostovtsev, and Mikhail Emel'yanovich Ekel'chik; 
Georgij Pavlovich Lopato, Candidate of Technical Sciences, Director; Yurij Vladimiro­
vid1 Karpilovich, Chief Technologist; Yurij Grigor'evich Bostandzhyan, Guiding En­
gineer: Gennadij Dmitrievich Smirnov, Deputy Chief Engineer; Leonid lvanovich 
Shunyakov. Deputy Shop Head; Nikolaj Anatol'evich Mal'tsev, Section Head; Gen­
nadij Konstantinovich Stolyarov, Laboratory Head of the Institute of Mathematics of 
the Belorussian Academy of Sciences. [All but Stolyarov are with enterprises of the 
USSR Ministry of the Radio Industry.] 

For development and industrial mastery of the first comprehensively automated shop 
for continuous pouring of ingots from oxygen-free copper in the metallurgical industry, 
guaranteeing a sharp increase in the output of high-quality cable: Nikolaj Pavlovich 
Kahanov, Head of the Main Administration of the RSFSR Ministry of the Construc­
tion Materials Industry: Vitalij Sergeevich Shchukin, Director of the Gor'kij Glass 
Works, Aorskoe: Georgij Aleksandrovich Babinov, Nikolaj Mineevich Bystrov, rolling 
machinist-. ufthe Gor'kij Glass Works; Pavel lvanovich Moryashov, Head of the Main 
Administration of the USSR Ministry of Construdion; Boris Grigor'evich Kart, Ad­
ministration First Deputy Head: Vladimir Vladirnirnvich Erekhinskom, Administra­
tion Deputy llead: Vadim Aleksandrovich Odintsov, Administration Chief Technolo­
gist: Valc11tin Alekseevich Drozdov, Candidate of Technical Sciences, Laboratory 
Manager of the Central Scientific Research and Experimental Design Institute of 
Indu-.trial Buildings and Installations: Ivan Nikolaevich Dmitriev, former Manager of 
the Dzerzhinskij Trust No. 4. 
IS11tl/t/l1111c/i, •,J..aya 1nd1111riya. Novcmha 7. 1970. pp J-4. 0 prisuzhdcn11 Gosudarstvennykh prcmij SSSR 
1'170 !!"da 1 \lhla,11 11 auk1 1 1,·khr11ki) 

74 



Brief Items, continued 

He stated that Soviet scientists are just as qualified as 
American specialists, but that the work of scientific insti• 
tutions can be significantly improved by increasing instru• 
ment construction. USSR Gosplan, together with the 
State Committee on Science and Technology of the USSR 
Academy of Sciences and the Ministry of Instrument Con­
struction, Means of Automation, and ~ontrol Systems, is 
currently devising ways for accelerating instrument con­
struction in the USSR. 
(From the article "Uudushchee rozhdaetsya segodnya," the journ11l 
Nauchno-tekhnicheskie obshchestva SSSR, No. 6, 1970, p. I.) 

Ministry Expands Computer Use 
The Ministry of the Machine-Building and Instrument 

Industry has examined the progress of the introduction of 
computers. The results indicate that computer hardware 
and econometric methods provide great possibilities for 
the mechanization and automation of engineering and 
managerial operations and for increasing the level of plan­
ning and control at the Ministry's enterprises. 

The Ministry has found it necessary to expand the 
range of problems being solved by its Information-Com­
puter Center, improve the quality of processing of produc­
tion-economic information of enterprises, distribute sub­
systems for collection, processing, and output of opera­
tional ;nformation to all enterprises, expand the number 
of obtained and processed production-economic indexes, 
and dev~lop the software required for the execution of the 
economic-analytical projects of all basic subdivisions of 
the Ministry. 

It has been decided to establish in the next few years 
a series of information-computer centers, to introduce au­
tomated control systems at. a number of large plants, and 
to organize multi-user computer centers in a number of 
cities. 
(From the article "V Ministcrstve stankostroitcl'noj i instrumental'noj 
promyshlennosti," in the journal Vestnik. mashinostroeniya, No. 6, 1970, 
p. 82.) 
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Airline Mechanization Falters 
Mechanized methods of accounting, based on punch­

card equipment and keyboard computers, have been used 
by the mechanized accounting slations and bureaus of the 
USSR Civil Aviation Administration for more than five 
years. Most mechanization of accounting and planning 
projects has been developed by the staff of the Scientific 
Research Laboratory of the Economics, Organization, 
and Planning of Civil Aviation of the USSR Higher Avia­
tion School. Since 1965, when the Laboratory was estab­
lished, 18 projects for mechanized accounting and plan­
nin~ for various production and maintenance enterprises 
lmve been developed, including seven projects based on 
punchcard equipment and 11 based on the keyboard de­
vice~ of I he Askota-170 system. 

·h,1wever, the process of mechanized processing of ini­
tial e :onomic and accounting documentation in Civil 
Aviat, rm is ~till ir.adequate. In a number of enterprises, the 
introduction of mechanization has been unsatisfactory. 
Some enterprises arc not equipped with even the simplest 
mechanization devices. This leads to poor utilization of 
expensive computing equipment, inefficient use of service 
personnel, and slow improvement of the quality of eco­
nomic information . Since the scientific research and de­
sign organiz.ations of Civil Aviation are now developing 
automated control systems, it would be practical to simul­
taneously improve the quality of accounting and planning 
mechanization, and use it as a base for subsequent intro­
duction of automated control systems. 
(From the article "Mekhani1.atsiya uchctno-planovykh rabot, " in the 
journal Grazhdanskaya aviatsiya. No. 7, 1970. p. 23 .) 

In-Flight Reservation System 
It is now possible for a passenger in flight to Moscow 

to reserve a seat on an airplane leaving Moscow's 
Vnukovo airport for the next leg o~ his trip. The operation 
is conducted from aboard 60 aircraft. The airline steward­
ess fills out a special form, the information from the form 
is transmitted via a special code to the Central Dispatcher 
Service of the Vnukovo Airport and is processed on a 



Minsk-23 computer. The computer searches for a seat and 
transmits the answer to the point of query. Thus, the 
passenger is guaranteed a seat for the next portion of his 
journey prior to landing at Moscow.
(From the article "SerMs Vnukovskogo acrporla.” in the journal Gnah- 
danskya afialsiya. No 7. 1970. p 28 )

New Mathematics Organizations 
Significant organizational changes have taken place 

within the Ukrainian SSR Academy of Sciences in the area 
of mathematics. Mathematics departments have been es­
tablished at the Physicotechnical Institute of Low Tem­
peratures to support research in modem geometry, math­
ematical physics, and functions' analysis. The Donetsk 
Computer Center, noted for its work in differential equa­
tion theory and probability and functions theory, recently 
became the Institute of Applied Mathematics and Me­
chanics. Finally, a Mathematics and Mechanics Sector 
was formed at the Physicotechnical Institute in Lvov.

Academician Yu. Mitropol’skij, of the Ukrainian 
Academy, urges further reorganization. He calls for total 
improvement of existing centers, increased communica­
tion among branch institutes, expanded graduate enroll­
ment in mathematics, and new mathematics departments 
in industrial centers, particularly Dnepropetrovs'k and 
Odessa.
(From the newspaper Radyans'ka Ukraina, Aug.. II, 1970, p 2.)

Economist Novozhilov Dies
Prof Viktov V. Novozhilov. an eminent Soviet econo­

mist, died recently at the age of 78. A Lenin Prize laureate, 
Novozhilov had been a laboratory chief at the Leningrad 
Branch of the USSR Academy of Sciences’ Central Eco­
nomics and Mathematics Institute.
(From Izwuiya. August 21. 1970, p. 4.)
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computing problems and successes in tlie 
Soviet Union. Also of special interest is 
an organizational chart of the Soviet 
government that identifies all-union minis­

tries and ministries of the union republics, 
plus Important agencies. A survey article 
on the automation of Soviet railways reveals 
a number of different areas of railroad 
operation. In an article discussing auto­

mation implementation on a broad scale, an 
eminent Ukrainian economist identifies 
specific ways of closing the Soviet Ril) 
gap. A recent International Symposium on 
Computer-Based Automation of Scientific 
Research is the basis for an article listing 
several projects in Novosibirsk intended to 
facilitate Soviet research—in particular, 
a light-pen graphics system and the AIST 
multiple-user time-sharing system.
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