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HIGHLIGHTS

The Soviets announced the BESM-6 computer in 1966, thereby firmly
establishing in the eyes of the world their capability to produce a second-
generation computer of relative sophistication. But the BESM-6 has not in
the intervening six years become the workhorse computer of the USSR. That
distinction belongs to the Minsk-22, and even more so to its successor, the
Minsk-32.

During this entire period the major question facing the Soviet computer
community has been not so much what to make of second-generation ma-
chines, but when a third-generation line would be achieved. The principal
project for a third-generation machine was probably already in the forma-
tive stages at the time the BESM-6 was still just a prototype, and it was not
long before it was common knowledge, though never officially announced,

. that the new series would be patterned after the IBM System/360, ostensibly
. a joint project with the East European nations, and dubbed Ryad.
. The first Ryad machine has finally been announced. Its official name is
! the ES-1020, ESbeing an acronym for unified system. The event was consid-
. erably less than momentous, and there are clear indications that not only
* is the Ryad project in trouble, but that Soviet computing in general is being
taken to task by the government and the Party for failure to solve its chronic
: problems. What little is known so far about the ES-1020 is taken from
' material appearing in Pravda and Izvestiya, and is contained in the second
article in this issue of SCR. Accompanying this material are two photo-
. graphs that turned up recently in the Soviet press which could possibly be
. of Ryad machines; neither was explicitly identified, but the captions in both
cases indicate that they are third-generation equipment.

While we have long thought that the announcement of a Ryad machine,
whenever it appeared, would undoubtedly provide us with the lead article
for the ensuing issue of SCR, such did not turn out to be the case. The
announcement of the 1020 was overshadowed by an extraordinary confer-
ence in Moscow, followed by a special session of a new body that appears to
have been given a large measure of responsibility for sorting out the prob-
lems that face the computer industry and computer users. The lead article
in this issue reports on that conference, the new body, and the timing of the
announcement of the first Ryad in relation to the other two events.

Deep Trouble

It is our conclusion that while the computer industry may finally have
-~ produced a third-generation computer, its long list of failures and problems _,
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F has aroused the curiosity, if not the ire, of the government and the Party.
Not since the days of Stalin’s antipathy towards cybernetics has the com-

‘ puter industry seemed to be in such deep trouble. We expressed the opinion

" in the last issue of SCR that 1972, the year targeted for the Ryad machines,
could easily pass into history without their appearance. Despite the an-
nouncement of the 1020, which is a small machine, that prediction still
seems valid—after all, one machine does not a system make.

A discussion by the Minister of the Radio Industry, the organization
believed to be responsible for the Ryad project, indicates that efforts are
being expended this year on upgrading the Minsk-32 to make it more useful
in industrial applications requiring a powerful computer. The new Minsk-
32, including disc storage, graphic terminals, and a new operating system,
will not be available until early in 1973. One wonders why a second-genera-

? tion machine is being significantly modernized at the very time that third-
¢ generation equipment is supposed to be close to production. Our information
{ on the Minsk-32 is contained in the Brief Items section, together with a
} report on the Minister’s characterization of some of the features being
planned for the Ryad system.
: At the same time that indication piles on indication of trouble for Soviet
. cybernetics, the science’s foremost spokesman and eternal optimist, Viktor
M. Glushkov, is once again propounding one of his startling statistical reve--
lations. In an article in Izvestiya, Glushkov has calculated the number of
arithmetic operations required annually to solve all Soviet management
problems. It adds up to enough work to keep 10 billion adding machine
¢ operators busy, or to keep 25,000-30,000 Minsk-32 computers operating full-

i time. And that by some interesting coincidence in Glushkov’s view equates

! to precisely the output of the number of Ryad machines projected for produc-

i tion!

i Lest we forget that the Ryad project is but one of two Soviet efforts to
{ bridge the third-generation chasm, more information on the competing
I ASVT machines is becoming available, including an admission that the
+ early ASVT models are not really third-generation at all. Our report on
" existing and forthcoming ASVT computers will appear in the July issue of
. Soviet Cybernetics Review.

¥
H

’ Space Computer?

Turning to another equally interesting but less visible aspect of Soviet
[ computing, this issue contains a long article on a relatively new computer
i called the Elektronika K-200. We speculate on this curious control com-
puter’s ancestry, postulating a military or even a space background for it.
Further, we have gathered some evidence that indicates the possibility that

the K-200 was the machine used to control the Lunakhod-1 lunar surface
ig(ploration vehicle. On the other hand, perhaps the K-200 is no more than




TOP

" a small but powerful industrial control computer,-as advertised; the evi- -
dence on this side of the coin is considered also. We end up with an enigma,
a computer completely atypical of all previously known Soviet machines.

A computer with a similar designation to the K-200 is the new Polish
machine, the K-202. It was mentioned in the last issue of SCR in our survey
of recent developments in Polish computing, where the K-200 was noted as
a projected mini-machine intended for export to the West. We have since
learned that the K-202 was exhibited last year at the Poznan Trade Fair,
along with a new machine in the ODRA line, the ODRA 1325. The K-202 is
advertised as capable of one million operations per second. Both these ma-
chines are detailed in the Brief Items section.

Last issue’s report on Polish computing was the first of what we hope will
become an occasional series of articles on that nation’s computer industry,
prepared especially for SCR. This month we initiate a similar series on the
computer industry of Czechoslovakia. Our correspondent, Prokop Machan,
is an analyst with Radio Free Europe, and his article is an edited version of
a survey he prepared originally for RFE. He traces the history of Czech
computing, beginning with the early, promising work of the “50s, through
the impetus given the industry after the establishment in 1967 of the United
Nations Computer Research Center in Czechoslovakia. Mr. Machan exam-
ines today’s problems, and outlines the nation’s goal of 1000-1200 computers
in Czechoslovakia by 1980.—WBH



" BRIEF ITEMS

_ RYAD DETAILS EMERGE

’ The Minister of the Radio Indus-
i try has provided some details of fea-
' tures of the Ryad thlrd-generatlon
: computers. The series is now re-:
; ferred to as the Unified System (ES,
? is the Russian acronym). One of the
i' main advantages of the ES machines
; in control systems will be a set of
i units for “teleprocessing” of data
{ from remote terminals, and the use
g of these facilities to link remote loca-
t tions to large computer centers.
¢ Standardized interfaces will be pro-
1 vided for the connection of all peri-
# pheral units. Graphic display equip-
s ment will be among the available
j peripherals. User stations for time-
sharing systems will be equipped
: with papertape 1/0, typewriter con-
1 soles, and alphanumeric printers.
The organlzatlon of computing
: operations is being radically altered
! for the ES environment, according to
Minister V. D. Kalmykov. Territori-
F ally based service organizations will
act as “general suppliers” and will
have responsiblity for handling rela-
tions between computer manufac-
turers and customers. Servicing
¢ functions will be centralized and
. comprehensive, offering to the cus-

s e

pheral equipment and assistance 1n
software maintenance.

Kalmykov notes that although
publicity on the new machines has
not been organized, there are also
more than 100 organizations devel-
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tomer service not only on the com-,
puter itself, but also on all peri-‘

F

L oping control and management sys- -
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terﬁs based on anticipated applica-
tion of ES computers. The Ministry
of the Radio Industry is among

these.
(Ek. gaz., No. 10, March 1972, p. 7, EVM tret-
’ego pokoleniya)

DISC FOR “"NEW” MINSK-32

The Ministry of the Radio Indus-
try has announced plans for modern-
izing the Minsk-32 computer, which
include the provision of disc storage.
Standard interfaces will be provided
on a new device through which eight
removable disc units can be at-
tached. The production of the discs is
scheduled to begin sometime this
year. The Minsk-32 is the most
widely used computer in the USSR
for industrial automation and in au-
tomated production control and
management systems. The new fea-
tures will become available in the
first quarter of 1973, and will include
also improved software with a newly
developed operating system stored
on a magnetic drum. An expanded
set of new peripheral devices will be
offered, one of which will be a CRT
display with independent console.
Some of the new capabilities will be
available earlier for existing Minsk-
32 units. In making the announce-
ment, V. D. Kalmykov, Minister of
the Radio Industry, acknowledged
the importance of modernizing se-
cond-generation computers, but em-
phasized that such work was far
from being “first-order business.”
“Basic efforts,” Kalmykov stated,
“at the present time are being di-



" rected towards speeding up the pro-

i precedented emphasis on the field of

* chikov briefly acknowledged the ex-
¢ panding use of computers in solving

- rics, and automation, but went on to

¢ say that despite the completion of a
. number of valuable projects in the!

. nology] is inadequate, and must be
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duction of third-generation comput-

ers.”
(Ek. gaz., No. 10, March 1972, p. 7, EBM tret-
‘ego pokoleniya)

COMPUTERS SCORED BY AN |

The USSR Academy of Sciences
at its Annual General Meeting in
March joined in the increasing cre-
scendo of criticism of the Soviet com-
puter industry. In the absence of
President M. V. Keldysh, Vice Presi-
dent M. D. Millionshchikov deliv-
ered the annual report, placing un-

computer technology. Millionsh-

problems of management, economet-

area of software systems, “work in
the general area [of computer tech-

strengthened.” Work continues on
perfecting existing computers, par-
ticularly the BESM-6, and a general-:
purpose hybrid analog-digital sys-
tem based on integrated circuits has
been developed. The system, in-
tended for scientific purposes, is in
experimental operation. Millionsh-

chikov stated that the first model of'|

* the Unified System of computers (the | :

~ Ryad machines) is being produced. |

Soviet science is now faced with . -
the task of designing fourth-genera-
tion computers, Millionshchikov
said, that have speeds of several hun-
dred million operations per second
and practically unlimited memory
capacity.

Intensive work is underway on
the application of lasers in computer
technology. New high-capacity mem-

" ory elements are being studied by

the Physics Institute, based on fluid
crystals. These can be used to de-
velop transparencies for controlling
light transmission. A new holo-
graphic input device has been
proposed which would feature high-
speed data input to computers.

In the report on activities of the
Academy in 1971, Acting Academic
Secretary G. K. Skryabin com-
mented favorably on the organi-
zation of computer centers in Siberia
and in the Far East, and stated that
the most important work during the
year in mathematics related to com-
putational mathematics and the ap-
plication of computers in solving
problems in mechanics, physics, and
economics. The Department of
Mathematics devoted significant at-
tention to the mathematical aspects
of automated control systems, and
the Department of Economics estab-
lished methods of optimizing the so-
lution of economic planning prob-
lems. The Far East Scientific Center
saw the organization of five new in-
stitutes, including the Institute of
Automation and Management Pro-

cesses.
(Sots. ind., March 2, 1972, pp. 1, 3, Nauka na
marshe)

K-202 AND ODRA 1325

Two new machines from the Pol-
ish computer industry were dis-
played at last year’s Poznan Trade
Fair. Particular interest was
aroused by the K-202, a mini-com-
puter designed by Jacek Karpinski
and produced by the Era Works in
Warsaw. It is claimed that the K-202
uses fourth-generation elements, re-
sulting in computational power
equivalent to a normal-size com-

BRIEF ITEMS continued on p. 30
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Ryad Arrives—And So Does the Party

WADE B. HOLLAND
The Rand Corporation

With a whisper rather than the anticipated shout, the long-awaited an-
 nouncement in the Soviet Union of the Ryad third-generation computers
was made in late January. The event was overshadowed by the creation of
. a new computer agency and the convening of an unprecedented conference
- that strongly indicated a major intrusion of the Communist Party in an
attempt to resolve the chronic problems that plague Soviet computers.
There is mounting evidence that the protracted, costly effort to build
third-generation machines on a par with those of the West has been consid-
¢ erably less than successful. And speculation is developing that government
- and Party leaders have come to the realization that something is very wrong
in the computer industry. Furthermore, there is every reason to believe that
© the assurances of computer experts that they can solve their problems and
catapult the industry into the third generation are coming under serious
question.
The most telling point was in the nature of the announcement of the first
Ryad computer, the ES-1020. The Pravda article on the 1020 is devoted
‘ largely to the problems of designing and producing the machine. Pravda
- asks if the 1020 will “be able to utilize its immense capabilities with a
maximum return?” And the conclusion is a noncommittal, “It is difficult to
¢ say.” According to Pravda, the production of peripheral devices “is being
: organized very slowly,” manufacture of portable terminals “has not even
" been organized,” there are insufficient design experts, and many of those
who once worked in this area have been lured away by higher paying jobs
- maintaining existing computers and systems. The final paragraph in the
Prauvda article notes that although the ES-1020 has been approved for pro-
. duction, it “brings with it many important and complex problems,” the
. solution to which “must not be postponed.”
Four days after the announcement of the ES-1020, an important confer-
ence opened in Moscow with the innocuous and cumbersome name, All-
- Union Conference on the Application of Computer Technology and Auto-
. mated Control Systems in Enterprises and in Branches of Industry. The
¢ roster of attendees is dominated by high Party officials, representatives of
; the major industrial ministries and government technical organs, and lead-
E.‘mg computer spemahsts
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tries and agencies. . i

Binding Decisions

Immediately following the Conference, a special session of a new official
body called the Interdepartmental Council on Questions of Improving Man-
agement in the National Economy was held. According to D. G. Zhimerin,
First Deputy Chairman of the State Committee on Science and Technology,
the Council is charged with coordinating and solving the problems that have
arisen. Zhimerin emphasized that the decisions of the Council are binding
on all ministries and agencies of the USSR and the Union republics.

The precise role of the Council, formed last year under the chairmanship
of Academician V. A. Kirillin, is unknown. According to a TASS report, it
recently examined and in the main approved the technical assignment for
the development of the State-Wide Automated Management (SAM) system.

. The first step in the system’s two-stage plan calls for the completion of
¢ automated management systems in all USSR ministries and a number of
i republic ministries and agencies. The second stage will see the creation and
. activation of a state-wide system of data transmission, the automated plan
: evaluation system for Gosplan, state-wide functional management systems,
 and branch and departmental management systems in all ministries and
| agencies.

This broad statement of the SAM goals makes no mention of the time

span of any of the projects nor is it clear what the precise role of the Council
. will be. We do not even know to whom the Council reports. At the moment
. it has been given the immediate task of sorting out the results of the All-

Union Conference, and of determining measures to be taken to implement
the proposals discussed by the Conference participants. Attending the coun-
cil’s “expanded session” following the Conference was A. P. Kirilenko, Secre-
tary to the Party Central Committee and member of the Politbureau.

At the Conference itself, a number of high government officials are listed
on the roster of attendees, in addition to Kirilenko. These included K. T.
Mazurov, First Deputy Chairman of the Council of Ministers and a member
of the Party Politbureau, and five deputy chairmen of the Council of Minis-
ters. There were 15 USSR ministers and deputy ministers, including the
minister of the defense industry and the deputy minister of the aviation
industry. Seven chairman and deputy chairman of other high government
agencies were in attendance, plus representatives of varlous repubhc minis-

The list of scientists and academlcs in attendance at the Conference was
headed by V. M. Glushkov, the Soviet Union’s leading computer expert. A
number of major industrial concerns were represented by their directors.

PR



' Extraordinary Problems

No conference in the history of Soviet computing has enjoyed such a
- prestigious guest list. Add to this the fact that the Conference appears to
have been organized on short notice, and the obvious conclusion presents
itself that extraordinary problems and issues were considered. Pending the
- unlikely event that this aspect of the work of the Conference is openly
published, we must turn to other sources for clues to the substantive issues

¢ discussed.

©  In the weeks preceding the Conference, the newspaper Economics Ga-

« zette published a series of long articles in preparation for the event. Begin-

. ning in mid-December, these articles contained the first mention in the press

; of the upcoming sessions. The article of greatest interest in the series was

» authored by D. G. Zhimerin, mentioned above as First Deputy Chairman of
: the State Committee on Science and Technology. Zhimerin was also chair- -

TOP

{ man of the Conference Organization Committee, and it is reasonable to
! assume that his remarks in Economics Gazette were based on his presenta- |

: tlon to the Conference and were intended to set the tone for further dlscus-

|
;
i
{
!
1
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sions.

inadequacies’:

¢ The work of ministries and agencies in introducing computer tech

nology is poorly coordinated;

« Work on unifying already developed automated systems and providing

for their interaction and compatibility is falling behind;

o Work on methodological questions concerned with control systems,
their software and data provisioning has been inadequate;
o There are no fully developed hardware systems, as required for control

applications;

¢ Despite the fact that adequate quantities of electronic machines are
produced, their quality does not meet current needs, especially for

major control systems;

« Communications systems are not adequate for the transmission of

large volumes of data;

« Remote user terminals do not exist;
« The number of qualified personnel working in the area of computer
technology is insufficient, and adequate steps have not been taken to
provide more specialists;

Zhimerin itemized what he termed “many unresolved problems and,

!
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» Fundamental work is required in the area of documentation and infor-
mation organization;

« Existing computers are not equipped with technical and software
facilities for operation over communications channels;

o Success has not been achieved in requiring computer manufacturers
to provide for installation, repair, and software maintenance;

o Loading factors of installed machines are too low, since too many or-
ganizations with computers are not qualified to use them;

o There are no generally accepted and enforced methods for evaluating
economic efficiency of control systems;

o The question of financing the development of control systems requires

examination.

© Ryad ES-1020

Zhimerin also mentioned third-generation computers, citing the work of

. the Soviet Union in cooperation with “several socialist countries” in devel-
. oping the third-generation Unified System (ES of computers. The ES-1020,
_ mentioned above, is the first of these machines; this is the system of ma-

chines, patterned after the IBM System/360, that is usually referred to as

¢ “Ryad.” The 1020 was designed by the Soviets and the Bulgarians, and it was
i first seen on display in Bulgaria last summer; it has subsequently been
- exhibited in Poland. The 1020 is apparently somewhere between the IBM

360/20 and 30, although there are no published reports on its technical
specifications. The Pravda announcement of the 1020 notes that it “will be
available to users soon”; Izvestiya claims that units of the ES-1020 “have
been delivered to users” (the relevant portions of the Pravda and Izvestiya
articles are translated elsewhere in this issue of SCR).

The other machines in the Ryad series include the model 10 (this presum-
ably means ES-1010), to be produced in Hungary; the model 25 from Czechos-
lovakia; the model 30, developed by the Poles and the Soviets; the East
German model 40, developed with the assistance of the Soviets; and the two
wholly Soviet efforts, the models 50 and 60.

A particularly interesting question raised by Zhimerin, not previously
the subject of discussion, concerns financial support of scientific research for
the development of management systems. In the current five-year plan, only
8% of the required expenditures is provided for in the coordinated plan—
that is, from outside the budgets of the ministries, agencies, and republics

charged with implementing the systems. The latter organizations must -

finance the remaining 92% out of their own budgets. And in the main they
have not provided for this work, according to Zhimerin. It is not clear-cut
where the money for the work will come from.

This admission of financial uncertainties, together with the other

. inadequacies cited above, calls into serious guestion the feasibility of the

10 .

L



TOP

{ automation goals of the 1971-75 five-year plan. These goals include the full
! or partial implementation of automated management systems in all central
. ministries and agencies (according to Zhimerin; other sources have said that
. only industrial ministries are concerned), and in 20% of all republic minis-
tries and agencies.
In the same series of articles in Economics Gazette, the deputy director
. of USSR Gosplan, M. E. Rakovskij, notes that during the first two years of
i the plan the basic computer to be used in these systems will be the Minsk-32
(although this does not apply to process control systems). “Beginning in
' 1972,” he continues, “third-generation machines will begin to appear on the
market. Every ministry and agency therefore is advised to begin preparing
beforehand for the introduction of machines in this series, since in 1973-74
they will form the principal technical base of automated systems.” ;
Rakovskij maintains that the Minsk-32 has been equipped with a larger
internal memory and that its software package is fully available. Even if this
¢ is true, which is questionable, it is unlikely that all existing Minsk-32 com-
puters have been enhanced. And the advantages of doing so are suspect if
a change-over to the new third-generation machines is anticipated in two to-
three years. The article in Pravda announcing the ES-1020 leaves little
1 doubt that severe problems plague the production of even this low-end-of-
+ the-line machine. {

e

Contradictions

It is our conclusion that the entire issue of computerization in the Soviet
Union is today laced through and through with contradictions. The ambi-
tious statements of the 24th Party Congress of 1971 and the goals of the
current five-year plan are simply out of touch with reality. Even in the days
preceding the January Conference, some elements in the industry were still
painting a rosy picture of past accomplishments and impending advances. .
1 At the same time, other officials were owning up to the fact that immense.

problems of a chronic nature continue to go unresolved. i

It is very possible that the Party and government have embarked on a_
: witch hunt to determine who is responsible for the problems. At the least,
i they appear to be asking why viable solutions have not been forthcoming.
i The inescapable fact is that leading elements in the computer research and
¢ production communities have maintained for years that they can deal with

the problems and that they can provide the machines and expertise to
accomplish the massive computerization program proposed.
+  The only thing that could reasonably be expected to have happened at
- this time to bring their house of cards crashing down on them is the realiza-
: tion in the government and party that the third-generation machines are in
i deep trouble. The equivocal nature of the announcement of the ES-1020
Lsppports this view.

PR
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The sudden appearance of the Interdepartmental Council on Questions
of Improving Management in the National Economy also suggests a new
interest in computers at higher echelons. This organization was established
sometime in 1971, and yet in his December article in Economics Gazette in
anticipation of the Conference, the minister of Instrument Construction,
Means of Automation, and Control Systems stated that “only branch organi-
zations (ministries, research institutes, design bureaus, enterprises) can for-
mulate the requirements of a system, determine the first-order tasks in its
design, and carry out all preparatory work.” The minister appears tc have
been unaware that, in the words of Zhimerin, “the development of the basic
directions in improving management on the basis of extensive use of com-
puter technology and automated systems and also of coordinating work in
this area has been placed on the Council”[our emphasis].

What other responsibilities have been placed in the hands of the Council,
or entrusted to other bodies or individuals not yet identified? How much

" longer can such men as V. M. Glushkov expect to devote much of their time
¢ and the effort of their organizations (in this case, the Kiev Institute of

Cybernetics) to the output of grandiose claims for the great accomplish-
ments of Soviet cybernetics that lie just around the corner, while engaging
their productive activity on such inconsequential and mundane (but highly
touted) projects as the control system installed at the Lvov TV Plant? The
period of the All-Union Conference, January 25-27, 1972, may have been the
days of reckoning for Soviet cybernetics.

Regardless of what really happened during those three days, it appears

¢ unlikely that things will ever be the same again in the Soviet computer

world. As Rakovskij noted, there were 13 principal makes of computers in
the USSR in 1966; today, output is in fact concentrated on three lines. And
these three (presumably the BESM, Minsk, and Ural groups) are all second-
generation machines. A transition to third-generation reduces the number
to one. If it is a failure, the ramifications will be felt in every sector of Soviet
society.

There is an interesting postscript to the Conference. A week later, a
delegation of Party officials turned up on an unofficial visit to the United
States with the ostensible purpose of visiting data processing centers around
the country (including The Rand Corporation). The leader of the group was
Georgij Pavlov, a member of the Party Central Committee and head of the
Party’s Administrative Section. According to the New York Timesand News-
week, Pavlov is a confidant of Brezhnev, and the real purpose of the visit was
to make arrangements for the Nixon trip to the Soviet Union. The delega-
tion also included a top Party official attached to the Ministry of the Radio
Industry, one of the primary computer production ministries. Even if the
trip was really political in nature, it is curious to speculate why data process-
ing was chosen as the cover story. It would seem that the Party has become
unusually interested in computers of late.  *

. —_ . e e et
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" Problem-Plagued Ryad Machine
Announced

M. SHIMANSKIJ

Tzvestiya Correspondent

N. NOVIKOV
Pravda Correspondent

; The Minsk Ordzhonikidze Plant has produced the first units of the
- new ES-1020 computer, based on integrated circuits. They have been
: delivered to users.

*  The road to the development of this pioneer of the third generation was
: paved by its older sisters, including the Minsk-22 and other computers in
; operation today at plants, construction sites, organizations, and institutes.

The main advantage of the new computer is the fact that it is based on
. integrated circuits, the latest achievement of radio electronics,” states A.
¢ Reut, Director of the Minsk Plant. “The computer passed extremely rigid
{ acceptance tests, conducted by a committee made up of CEMA representa-
i tives. Many problems were given to the computer and it solved them bril-
‘liantly.”

The ES-1020 is based on a unified system of computers. Program compati-
tbility, unified design, and standard peripheral devices make it possible to
-operate the 1020 in the USSR as well as in the CEMA member nations.
:Bulgarian specialists participated in the development of this machine.

The computer is small, and requires less space than its predecessors. It

is a simple machine, easy to operate. The design of the electronics package
~will make it possible in the future to automate the production of its compo-
‘nents. Unreliable elements have been eliminated.

It is difficult to enumerate all the merits of the new computer, since
:computers based on integrated circuits represent a new trend in the princi-
, ples of the development of computer technology. The first steps taken in this
idirection have been quite successful.

o

!

{ Translation and summary of excerpts from the articles “All-Powerful Electronics” (“Vsesil'-

i naya elektronika”), in the newspaper Izvestiya, January 22, 1972, p. 5; and “Computers: Third
Generation” (“EVM: Tret'ya pokolenie”), in the newspaper Pravda, January 21, 1972, p. 3;

tanslated from the Russian by Irene Agnew.

|
[

B -

fviet Cybernetics Review, May 1972 13

VO



TOP

i Source: Sotsialisticheskaya industriya, January 26, 1972, p. 2
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Remote Terminals

' Many users can be simultaneously linked to the new computer. While
‘using a portable console in one part of the city or the republic and “talking”
‘to the computer, the user does not even suspect that the computer is also
answering questions posed by other people located in other sections of the
“city. Not only the speed and the number of solutions have increased, but also
- productivity during the processes of problem formulation and preparation,
.and program processing.
! The design of third-generation computers requires cumbersome calcula-
i tions which can only be executed by computers themselves. It is possible now
‘to intensify all tasks related to design documentation. Instruments have
ibeen developed outwardly resembling a TV screen on which it is possible to
’ roughly sketch a design. By pressing a button, the designer orders the com-
puter to produce a final blueprint of the design. Instantly a design for-
mulated according to all the rules appears on the screen. Soon, instruments
will be developed which will not even require a rough draft. It will only be
necessary to give the computer data, and a completely accurate design will
- light up on the screen. The productivity of designers will increase a hundred
- fold.
The computer development process proceeds in several stages. During
;the first stage, researchers provide a fundamental reserve for a number of

'UNIDENTIFIED MACHINES

site page appeared in Soviet newspa-
pers in January. We do not know the
identity of any of the equipment
shown, but there is reason to believe
that they may be Ryad ES comput-
ers. The top photo, showing a com-
puter console, tape units, and a type-
writer, is identified as an example of
(the “latest technology” being pro-
vided to Bulgarian industry. The
first announced Ryad computer, the
ES-1010, was a joint project of the
Soviets and the Bulgarians. The
photo was taken at the Computer
‘Center of the Kremikov Metallurgi-
cal Combine (presumably in Bul-

Fgaria). )

The two photographs on the oppo-’

The bottom photo was taken at
the Kiev Computer and Control Ma-
chines Plant, and the caption refers
to the equipment as a “third-genera-
tion computer based on microelec-
tronic elements.” The people in the
photo are “working on the develop-
ment and production preparation of
third-generation machines.” The
caption reveals that all sections of
the factory are converting to immi-
nent production of new digital com-

puters.
(Izv., January 18, 1972, p. 4; Sots. ind., Janu-
ary 26, 1972, p. 2)
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years ahead. The second stage involves development of designs; and the’
third stage is the series production. These stages develop at different rates.
If computer production increases rapidly, then scientific research and ex-
perimental design projects often lag behind.

In developing third-generation computers, the leading role belongs to
mathematicians and system analysts—those who formulate the problems
for machine design. Unfortunately, an insufficient number of mathemati-
cians of the necessary specialization are being produced. The institutes that
design future computers are experiencing a famine in this area. Moreover,
organizations that use computers are enticing mathematicians working in
scientific research and design institutes by offering them higher salaries.

For example, dozens of Minsk-32 computers are in operation in Minsk.
They are serviced primarily by former employees of the Minsk branch of the
Scientific Research Center of Computer Technology. During the first nine
months of 1971, 56 engineers left the Center. But it is not too difficult to
correct this situation. The Minsk branch has developed a good computer, the
Minsk-32, which results in large profits for the Ordzhonikidze Plant. It
would be proper to transfer some of the profits to the institute that develops
the computers, and in this way to give incentives to the designers of ad-
vanced equipment.

Incentives Lacking

Several institutes participated in the development of the ES-1020 com-
puter. What incentives were given to its developers? This was handled differ-
ently even in the institute within a single branch. No one can explain the
reason for this. One thing is obvious: some institutes that produced inferior
parts received greater rewards than those that did high-caliber work.

For various reasons, computer development is dispersed over several diff-
erent ministries and departments. Thus, it has not been possible to avoid
duplication of research projects, resulting in dissipation of funds and special-
ists. This hinders concentration of available resources in most important
areas.

Third-generation computers are being developed on the basis of the most
advanced achievements of the various branches of science and technology.
For example the electrical engineering industry produces special motors,
wires, and electrical engineering products for use only in computers. Conse-
quently, only small quantities of these products are required, and yet it is
impossible to do without them. Production of these items is costly and un-
profitable, especially during the early stages. Enterprises of the USSR Minis-
try of the Electrical Engineering Industry are attempting to avoid unprofita-
ble orders. Today, for example, computer design organizations and the
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! plants that produce computers cannot obtain the special wire used in com-
; puter assembly.
t  The chemical industry is also involved in computer production. It deliv-
" ers dielectrics for etching, and magnetic memory tapes. The pulp and paper
" industry is responsible for the production of punchcards and papertape. All
these products must be of the highest quality. The equipment which exe-
cutes the most complex operations does not tolerate clumsy work. Yet, these
- products are often received from the plants with gross deviations from GOST
: standards, and yet the penalty for substandard products is not significant.
For example, in 1971 the Minsk branch of the Scientific Research Center of
Computer Technology was forced to reject three batches of 400,000 punch-
cards each, received from the Experimental Factory for the Production of
 Information Hardware, located in Yurmala, Latvian SSR. The Shostka
i Chemical Plant produces substandard magnetic tapes.

Peripherals Lag

The ES-1020 computer will be available to users soon. Will they be able
to utilize its immense capabilities with a maximum return? It is difficult to
say. The production of several dozen peripheral devices necessary for its
efficient operation is being organized very slowly. Of special concern is the
status of communication hardware used with the computers. Without it, it
is impossible for the computers to serve users located at remote points. In
addition to advanced communication lines, it is necessary to have portable
terminals. So far, production has not even been organized. There is a short-
age of devices for storing large volumes of information—a necessity for the
development of information systems. These systems will make it possible to
obtain reference data without going through volumes of reference books,
and, what is most important, to obtain it instantaneously. When will their*
production be undertaken? This is not known.

The ES-1020 computer, which has been approved for quantity produc-
tion, brings with it many important and complex problems. The solution of
these problems must not be postponed.

i
!
!
}
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7 Mir-2 computer - .
Source: Man and Computer Technology, V. M. Glushkov, et al., Kiev, 1971, p. 12
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 K-200: " Space Computer or Engineering
Oddity?

——

WADE B. HOLLAND AND WILLIS H. WARE
The Rand Corporation

. The lack of direct evidence for technological transfer in the Soviet com-
. puter field from military or space development streams into civilian appli-
' cations has long puzzled Western observers. The Elektronika K-200 is a
recently announced computer that suggests for the first time that this proc-
ess may take place. A brochure on the K-200, published by the Soviets but,
interestingly, in the English language, contains a wealth of detail on the new
machine, billed as a process control computer.

The computer is described with unprecedented detail and in surprisingly
up-to-date English technical jargon. Many of the intriguing specifications
ascribed to the K-200 readily lend themselves to the conclusion that origi-
. nally it may have been intended for airborne installation, and by extension
| that it has a military and perhaps even a space ancestry. In addition to
i describing the K-200 as detailed in the specifications brochure, this article
© illustrates how external analysis can lead directly to a conclusion that may

in fact be erroneous in light of another equally possible but more mundane

explanation. Both conjectures are presented here, including the basis for an

argument that the K-200 played a key role in the mission of the Lunakhod-1
. lunar surface vehicle.
~ The conclusion that it is a military/space machine rests fundamentally
. on three points: its power requirements, its size, and the completeness and
: sophistication of its design and production availability package. It appar-
“ ently operates on a 400 Hz power supply, drawing less than 200 watts. Yet
iit is capable of 40,000 opns/sec. It weighs less than 120 kg (264 lbs) and
"occupies only about 9.5 cu ft. It is available to the user completely ready to
;operate, with a fully developed software package and such unusual features
t(for a Soviet machine, it must be stressed) as 23-level priority interrupt, a
¢read-only memory, general-purpose registers, and, what is most intriguing,
}total element-by-element duplication, presumably for reliability purposes.

1
¥

Mt B e = e e o

R —_

f
. Reliability
The provision of high static and dynamic reliability appears to have been
major design criterion, resulting also in hardware parity checking. The
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“machine utilizes hybrid microcircuits with relatively high integration densi-
ties. Their failure rate is given at 2 - 10 failures/hr (per circuit). The figure
given for mean time between failures for the machine as a whole is 2000 hrs,
high for a Soviet computer.

The known facts about the K-200 come from the brochure mentioned
above. Its publication in English (we have not seen a Russian version of the
pamphlet) suggests the possibility of an intention to offer the K-200 for sale
on the Western market. Much of the detail provided in the brochure goes
beyond that commonly found even in specification pamphlets for Western
computers. For the Soviets, it is unprecedented to provide so much informa-
tion, especially on a new machine.

The pamphlet was published by the “Elektronika Institute,” which is
assumed to be the machine’s designer. However, neither the location nor the
jurisdictional affiliation of this previously unknown organization is given.
The brochure is dated January 1971. The newspaper Socialist Industrymen-

' tioned the K-200 in a brief article on August 25, 1971, noting its acceptance

‘for quantity production at the Pskov Radio Components Plant. This factory

‘has not previously been associated with computer production.

The following sections provide detailed descriptions of various aspects of

ithe K-200, and are taken almost verbatim from the specifications brochure.

i Processor

The processor operates on 24-bit words, with a variable addressing sys-
tem (two or three words). It is an asynchronous machine, with parallel
arithmetic. The instruction repertoire consists of 32 commands.

Average effective speed is 40,000 opns/sec. Operation times are given as:

addition (subtraction)............. ... i, 20 microsec
multiplication........... ... ... i 50 microsec
AiVISION. . ..ot 140 microsec
logic. ..o e 20 microsec

Despite the rated average speed, the specific times of these operations do-
not indicate a particularly fast machine.

There are eight general-purpose registers associated with the high-speed
memory.

Memory

Total storage capacity is 48,000 words, half in the internal memory and
half'in file storage. Address distribution in the internal store is 8000 for the_
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Finstruction field, 8000 mixed (instructions and data), and 8000 for data
i words.

The minimum random-access memory configuration consists of 1024
words, expandable by means of 512-word blocks to 16,384 words. Cycle time
is 20 microsec.

The read-only memory consists of storage for a minimum of 4096 words,
expandable to 16,364 words in 2048-word blocks. Its cycle time is 17 micro-
! sec.
¢ The mixed memory field has a capacity of at least 512 words, and can be
increased to 8192 words.

Data words consist of 24 bits (including one sign and one parity bit). The
24-bit instruction word includes a parity check bit.

The basic element of the permanent store is a miniature memory module
with a capacity of 3072 bits at an information density per unit of 10 bits/cu
cm (100 bits/cu cm per module). The random-access store is based on a
microelectronic memory stack consisting of multiaperature ferrite plates.
The capacity of a stack is 2176 bits, at a density of 300 bits/cu cm per unit.
The 32 lowest-level microcircuits are mounted in pages forming one volume
of a plug-in book.

P A 7 e AR
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Input/Output and Peripherals .
The multichannel I/0 system provides for a maximum of 8192 inputs and
8192 outputs. Servicing of users in a time-sharing mode is realized by a
built-in 23-level priority interrupt system. There are three operating modes,
' described as closed-loop direct digital control, open-loop digital control, and
as a data processing system. :

Flexible interface blocks provide for a large number of analog-digital- -
analog converters, permitting the connection of different types of data re-
ceivers and sensors.

Both program-controlled and selector channels are connected to the I/0
control unit. Data sources include registers, analog-digital and digital-
. analog converters, control and display consoles, and control units for exter-
nal electromechanical units.

The program-control channel interfaces the computer with programs or
randomly selected peripheral data sources for input of words, parts of words,
or single bits under the control of an “input” (“output”) instruction.

The selector channel provides for reciprocal data exchange between the
computer and peripheral memory devices, the visual display unit, and other
units. Common buses handle data exchange in both channels.

i Interfaces are provided for a wide range of standard readily-available
peripheral devices, including typewriters, teletypes, tape units, drums, etc.
iL(no discs, apparently). These include the following:
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« 13-bit shaft-code contract converter (KPVK-13);

o Typewriter (Consul and MP-16 brands);

Papertape reader (FSU-1 at a read speed of 100-200 lines/sec, and

FS-1500 at a read speed of 1500 lines/sec);

Magnetic drum memory;

Teletype (RTA-60 and STA-35 papertape 1/0 units);

8-bit shaft-code magnetic converter MPVK-8);

Step motors (DSh and ShD series);

Oscilloscope display (generates 14 characters: digits 0-9, symbols + -

% [14th character not identified]; the field size is 200 x 160 mm,

consisting of 32 lines or a graph of 60 points*);

» Papertape punch (PL-150; data only at a speed of 150 lines/sec);

e Magnetic tape drive (NML-67);

o Voice output unit (memory capacity of 120 words, cycle time of 0.6-0.8
sec);

« Plotter.

The “voice output unit” is of special interest, because such a device is
virtually unknown in Soviet computer technology and has never been off-
ered on a production machine. Unfortunately, the unit is not described in
the pamphlet. e N

" Technology

The machine’s logic circuitry consists of voltage operated resistor-tran-

. sistor circuits that are 100% duplicated at the element level. Standard

* circuits in the form of flat hybrid microcircuit modules are used. A typical

- logic module contains 12 2-input OR-NOT circuits. Depending on the connec-

tion pattern between the OR-NOT elements, one of ten types of logic
modules is formed (in all, the computer contains 17 module types).

Basic logic elements, according to the brochure, are characterized by
high operational stability in a wide temperature range; high static and
dynamic noise immunity; immunity to circuit fractures and considerable
tolerance of variations in transistor parameters; minimum number of ele-
ment types (resistors, transistors); low power consumption (10 mw/cascade);
relatively high speed; and facility for control of reserve.

Special measures have been taken to provide high static and dynamic
reliability. The construction of supply buses insures low active and inductive
impedances. Supply lines are printed on the pages, and the pages are con-

“*The original brochure is unclear as to the specifications of the oscilloscope display. It reads,
“32 lines by 4 signs and the graph of 60 points on the field 200 x 160 mm (information output)
. are displayed.” i
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nected to the power supply by shielded wires that sharply reduce the noise
: level due to load transients. This also permits electromagnetic fields from
supply and signal buses to be isolated.
- Most units have individual power supplies (400 Hz, 220 v), providing
 reliable signal exchange between units. A special ground conductor running
through the entire computer provides for separation of high-current supply
lines from low-level signal lines.

Twisted pair transmission lines are used for interunit connections. This

reduces their interaction and removes limitations on the number of conduc-
' tors in the bus.
' Many of these design features would not be considered unusual in West-
i ern practice, but their appearance on a Soviet computer is unusual. They
i may even indicate some fundamental shifts and improvements in Soviet
design policies.

Software

Few, if any, Soviet computers have ever reached the production stage
with even a'minimally acceptable, but checked-out, software package. Only
; in the past few years has it become common to even attempt to provide the
: software as part of the manufacturing process. The completeness of the
software package claimed for the K-200 is quite remarkable.

The package provides for automation of programming, multiprogram-

ming operation, and autonomous control. It consists of an operating system,
a system of diagnostics, a subroutine library, an autocode system with trans-
! lator, a modeling program, and a program controller.
Following are the descriptions provided in the specifications brochure of
: the parts of the software package. It should be stressed that not only is the
- availability of such a package very unusual, but it is also contrary to normal
i practice to provide such detail in a machine description brochure (probably
: because in the normal case the programs have not been specified or prepared
by the time brochures are written).

Autocode. The machine’s symbolic coding language for input is called
Autocode. The Autocode and its translator provide machine codes with char-
acteristics on a par with manually-generated code.

Translator. The translator converts Autocode to machine code. It also
identifies the memory and simplifies debugging and assembly. The transla-
tor is based on the M-20 computer.
¢  Interpretive program. The interpretive program makes it possible to

debug and run programs written in K-200 machine code on computers of the
M-20, M-220, and BESM-4 class.

Automatic Relocation Program (ARP). Programs stored in the read-only

| memory can be debugged with the aid of the ARP. The programs are read
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from papertape into the random-access store using the ARP, which relocates -
them into the required addresses.

Program library. The software system includes an extensive program
library, with routines for trigonometric functions, for operations with dou-
bled accuracy, for floating-point arithmetic, for different translators, for
operation with peripheral equipment, and for various types of computations.

Read-only-memory report and production documentation program. This
special program documents programs and the wiring of constants in the
read-only memory.

Operational and diagnostics test program. These tests provide for control
of the reliability of the computer and of its separate devices. Failures can
be located down to the level of the individual block.

Executive Program (EP). The EP provides for the multiprogramming
regime of on-line operation of the computer.

Configuration

The expandable external memory and the availability of a series of con-
verters and peripherals make it possible to configure a particular installa-
tion in any number of ways. Typical configurations, corresponding to the
three basic operating modes (closed-loop, open-loop, and as a DP system), are
as follows:

« Information mode: Central processing unit, high-speed printers, tele-
types, digital I/0 over as many as 128 channels, random-access mem-
ory of 8000-16,000 words, read-only memory of up to 4000 words, tape
drive, oscilloscope display. :

o Open-loop digital control mode: Central processing unit, teletype,
printer, up to 128 analog-digital converter channels, up to 1024 digital
I/0 channels, oscilloscope display, random-access store for up to 2000
words, read-only store for up to 8000 words, electronic clock.

o Closed-loop digital control mode: Central processing unit, teletype,
printer, analog-digital and digital-analog channels up to 128 points,
random-access memory of up to 1024 words, read-only memory of up
to 8000 words, relay outputs over as many as 256 channels.

Operation

The operator console has been designed for simplicity of use. It contains

a power on-off switch, control keys, start and stop keys, and an instruction-
address counter display. Control keys are provided for the mode of operation,
register clearing, writing and address into memory, and rewriting the con-
_tents of a memory address into the instruction-address counter. A complete
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Fcheck of machine operation can be performed from the operator console in
i 10-15 minutes.

Applications

The specifications pamphlet promotes the K-200 as a powerful general-
. purpose process control computer, also applicable for scientific research
: computations and for control of research experiments. The newspaper arti-
“cle referred to earlier specifically mentions its use in controlling the opera-
tion of atomic reactors.

It is described as a “system oriented” computer, designed for a large
;number of application spheres. These include the following:

» Automation and control of technological processes; :
i« Closed- or open-loop control of discrete or continuous processes in such
industries as metallurgy, oil refining, chemicals, mining, textiles, food
processing, and light manufacturing;
« Automation of technological processes in the manufacture and testing
of electronic elements and integrated circuits;
o Direct digital control of atomic, thermal, and hydroelectric power sta-
tions;
e Operational management and monitoring of plants in the mechanical
engineering, instrument-making, and other industries;
o Management and control of large service-oriented industries, such as
transportation, construction, and consumer services;
o Control of large medical systems;
o Modeling of technological processes during scientific research;
o Design and installation of educational systems for universities, techni-
cal schools, etc.

It can also function as a satellite data terminal in computer centers, and
" as a preprocessor for large-scale computers and data-monitoring systems.
. In the real-time mode, processes are controlled with virtually no delay
+ (according to the pamphlet), the result of a complete set of arithmetic and
- logical operations, including built-in multiplication, division, and square
; root extraction, among others.

- Case for a Military Machine

Subtle clues to the machine’s ancestry are hidden in the detail of the
preceding sections. Let us review some of the specific features that suggest
an original military application for the K-200.

The main piece of evidence is the 400 Hz power supply. While it is possi-
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ble that industrial automation in the USSR is based on 400 Hz power units,
this feature has not been previously noted. A 400 Hz supply is entirely
appropriate to an airborne systemr, and thus it is reasonable to believe that
the K-200 was originally intended for installation aboard aircraft.

The argument for extension into the space sphere is weakened somewhat
by the weight of the computer. At 264 lbs, it would seem to be rather heavy
for an orbiting craft.

Nevertheless, its compactness (58 X 70 x 66 cm, or 22.8 X 27.6 X 26 in)
does suggest that it was designed for use in a confined space. This opens up
the possibility of a variety of military applications. Supporting this view are
its operating conditions and its reliability features. It requires no special air
conditioning and is operationally stable under widely variable temperature
conditions (which, contrary to normal Soviet practice, are not specified). It
is unusually tolerant of some types of degradation of the electronics package,
according to the brochure. These include circuit fractures and variations in
transistor parameters.

By Soviet standards, it is an exceptionally reliable machine (assuming
the accuracy of the brochure). A key feature in this regard is total element-
by-element redundancy, a design criterion previously unknown in the Soviet
Union and almost never used in the West. The notorious unreliability of
Soviet computers would make such a feature mandatory on a machine from
which highly reliable performance is essential.

No mention is made in the brochure of maintenance, but it would appear
that servicing has been carefully considered. The software includes diagnos-
tics checks, and these are run by the operator from the control console. The
machine is based on replaceable blocks, each with its own built-in power
unit. On the other hand, all the mentioned peripheral units are standard,
off-the-shelf devices, none well-known for sophistication or reliable opera-
tion. However, this factor lends credence to the explanation that the ma-
chine was originally intended for application spheres where such equipment

- would not be part of the configuration.

The machine is poorly balanced. With 8192 input and 8192 output chan-
nels and 23 levels of interrupt, much larger CPU capability would be re-

quired to service them efficiently. This downgrades the belief that it is

primarily an industrial process control machine. It seems to be intended for
slow-acting processes or devices in which interrupts do not occur very fre-

. quently (the existence of 23 levels of interrupt stems from the 24-bit word

length). It has also been observed that in the view of American process
control technology, there is too much arithmetic capability in the K-200’s
instruction set. The entire set of commands is given in the brochure (they
are not included in this report); half of the instructions are for arithmetic
operations. The implication is that interpolation (or extrapolation) was a
major part of the control calculations for which the machine was designed.

In additioﬁn, the' instruction set is not convenient for bit manipulation, fur-
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fther complicating the programming of interrupt servicing and increasing
i the interrupt reaction times.

! Simulation Feature

' Without belaboring the point that a fully developed software package on
‘a new computer 1s almost unheard of in the USSR, it bears mentioning that
- this feature too suggests that the K-200 is not so new as it is represented as
being. The machine came from a source that placed emphasis on software
-availability—something that has not been noticed heretofore in the civilian
- computer field.
. A particularly intriguing aspect is the existence of K-200 simulators on
{ other machines (M-20, M-220, and BESM-4). The implication is that code for
i the K-200 can be compiled on these machines, and also that it can be run
i on them. The reason for providing this facility would be in order to debug
K-200 programs, a feature that would be an advantage under several condi-
tions. One is that K-200 code is written in places where there are no K-200
machines. Or, some K-200 installations may have configurations too limited
: to make code-checking efficient. All three of the “typical” configurations
cited above would be adequate for code-checking, which again suggests that
there was an earlier, primary configuration that was much more limited,
and that the availability of K-200 simulators for other machines is a hol-
dover from this phase in the K-200’s life. Given the desperate shortage of
systems programming facilities in the Soviet Union, it is difficult to believe
that this capability was provided just as an interesting exercise or as a
convenience.

A read-only memory is an unusual feature for a Soviet computer, espe-
cially one for which loading programs are available. The brochure also
stresses the point that the machine is particularly appropriate to multipro-
gramming. However, the “thinness” of the instruction set raises doubts
about this claim. The term “time-sharing” is also used in several places in
the brochure, and there are references to the servicing of the “users.” How-
. ever, this may be misleading, since there is little other indication of the
- K-200 being a multi-user, time-sharing computer in the American sense of
the term. Again, these claims in the brochure can be cited as evidence of an
attempt to dress the K-200 up in a more versatile applications robe than was
. originally intended.

—

Lunakhod-1 Computer

{ The one piece of K-200 peripheral equipment that does not represent
E_lgng-available, off-the-shelf technology is the “voice output unit.” Nothing
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more is mentioned about this device than that it has a 120-word memory’
capacity and a cycle time of 0.6-0.8 sec. ,

A report published last fall by The Rand Corporation on the Lunakhod-1
lunar surface vehicle contains the following relevant information:

S - .

A very important aspect of the Lunakhod mission is a basic study of the man-
machine interaction in the context of the earth-moon remote-control situation. . ..
Particular attention is paid to modalities in which data are presented, and in this
connection to the role of auditory analyzers [emphasis added].... As long as the
motion of the vehicle remains relatively simple, the driver concentrates on the
visual imput. Increasing difficulties of the lunar terrain, however, increase the role
of the auditory analyzer....*

Lunakhod is a slow-moving mechanism, precisely the sort of object for
which the K-200 appears to be intended. When a ground controller issues an
activation command to the lunar surface explorer, it would be logical that
the ground system extrapolate the vehicle’s path, in view of a 3-sec round-
trip communications delay. This would explain the arithmetic overbalance
in the K-200. And the necessity for reliability accounts for the computer’s
emphasis on redundancy. A voice output unit would provide, for some rea-
son, capability for the crew to monitor feedback from the vehicle in an
auditory mode. In addition, the K-200 has visual display capabilities, an-
other facility provided ground controllers on the Lunakhod-1 mission.

On the basis of this evidence, one can conjecture not only a space applica-
tion for the K-200, but specifically its use in the lunar-surface exploration
program. It may also have been in the loop of other lunar surface probes,
especially those that gathered rock samples for return to Earth. And what
about the possibility that the K-200 will participate in a conjectured Mars
landing?

Other Side of the Coin

The most positive argument in favor of a general military/space applica-
tion for the K-200 is the 400 Hz power supply. But there is also an American
machine that runs from a 400-Hz source: the IBM 7090. In this case, the
feature resulted from engineering considerations relating to the economy
and advantages of such supplies; e.g., it is simpler to filter 400 Hz ripple
components in power supplies. The 7090 was supplied to customers with a
rotary motor-generator converter, so that it appeared to be a 60 Hz machine.
(By the time of later machines, the problems of dealing with power supply
noise and distribution of power were in hand, and it was feasible to return

. to 60 Hz supplies.) i ’

*Simon Kassell, Lunakhod-1 Soviet Lunar Surface Vehicle, The Rand Corporation, R-802-
ARPA, September 1971, pp. 12-13.
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tion of a converter to standard 50 Hz; but that does not in any way weaken
{ the argument that 400 Hz was chosen simply on the basis of engineering
t considerations. In fact, if the machine really were a case of technological
! transfer, we assume that there might be a desire to hide its ancestry; it
" would then seem unlikely that so obvious a give-away as a 400 Hz power
* supply would have been retained. It would not have been difficult to design
' a new power supply.

In addition, the entire 400 Hz argument has one significant flaw: the

K-200 may not be a 400 Hz machine at all. The basis of the supposition rests
" on one line in the brochure, which reads, “The majority of units has in-
. dividual power supplies (400 Hz, 220 v) that provide reliable signal exchange
i between the units.”
‘ Nowhere is it explicit that the basic supply for the machine is 400 Hz. The
; statement refers simply to “the majority of units.” Clearly there is some
{ power conversion capability—either “the majority of units” is converted to
i 50 Hz, or a minority to 400 Hz.
*  The point of these arguments is that the major anomaly on which we
i have seized to construct our theory for a military/space application for the
¢ K-200 may be just as easily explained as a design decision dictated by engi-
g neering and state-of-the-art problems. |
t  One expert who reviewed the K-200 brochure conjectured that it may
§ represent the point on the state-of-the-art continuum occupied in the West

i by the IBM 7090, but utilizing microcircuits rather than discrete component
+ transistors. It is also possible that the Soviet microcircuits are so noise
- sensitive that there was no choice but to go with 400 Hz supplies. If this is
; 80, it does not reflect well on Soviet microcircuit design and fabrication.
- The great concern for reliability can also be dealt with. No Soviet com-
: puter has ever been known to match performance standards expected in the
- West, and it may simply be that total element redundance was adopted as
« a method of assuring continuous operation. It is the brute-force method, to
i be sure, but this is an attitude and approach frequently used in Soviet
" technology. Since supposedly sophisticated approaches have not produced
- the desired results, it is certainly possible that the K-200 represents someo-
¢ ne’s willingness to resort to more mundane methods. For example, the sup-
i posed designer of the machine, the Elektronika Institute, is not associated
¢ with other computer developments, and thus may not be wedded to more
: popular but less successful ways.
. The software package, too, can be readily explained. The chronic Soviet
| failure to provide software written and checked out in timely fashion has not
? for some time been a result of inability to appreciate the problem. There are
{ many reasons why software is not produced, but there is also endless criti-
¢ cism of this shortcoming. It is certainly possible that a machine, such as the
L K-200, could go into production with its software package complete. The

(h This explanation can also apply to the K-200, although there is no men-
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“existence of K-200 simulators for other, older computers, supports this view.
Perhaps software development proceeded concurrently with machine design
and construction, and so some means was needed by which code could be
checked. Providing simulators would seem to be a reasonable way of insur-
ing that application programs were ready when the machine was finished.

The Elecktronika K-200 may or may not be a product of military/space
technology. Nevertheless, everything we know about it suggests technologi-
cal transfer: transfer of technology from a qualified, capable (by Soviet
standards) design and production environment to an application environ-
ment long thwarted by unreliable, inappropriate, and scarce computational
equipment. The K-200 is the first Soviet production computer than can be
fairly characterized as well engineered. It may not be up to Western stand-
ards, but it easily surpasses anything else known to be currently available
in the Soviet Union for process control automation.

BRIEF ITEMS—continued. .

" puter, despite its small dimensions. ' reader (1000 cards/min), a paper-
The Poles consider it to be the most  tape reader (2000 char/min), and a
universal computer of its type in the . line printer. It also has what is called
world, capable of performing one an “alphanumeric electronic moni-
million opns/sec. This makes it com-  tor.” Production of the ODRA 1325
parable to the American Super Nova ~ will begin in 1972.
or the British Modular One mini- In the article on Polish comput-
machines. Yet is has greater storage ing in SCR/72/2, it was noted that
capacity, amounting to several mil-' the K-202 is intended primarily for

lion 16-bit words, and a broader! , export to the West. Both machines
applications range. Over a dozen K-} ' are intended for use both as data

" 202 units are scheduled for produc-f processing machines and in process

_ tion this year. control applications.

The ODRA 1325 is billed as a (Polish Perspectives, Vol. 14, No. 10, October
third-generation machine, designed 1971, pp. 57-58, Computers)
jointly by the Computer Institutein - - - T
Warsaw and the ELVRO Factory in ' ERSHOV SPEAKS AT SJCC
Worclaw (the latter presumably is .
also the manufacturer). The expand- Andrei P. Ershov, the Soviet Un-
able memory is based on blocks of ion’s leading computer software ex- -
32,000 words each, in addition to 'pert, is scheduled as a featured
tape and disc stores. It is a time-shar-  speaker at the Spring Joint Com-
ing and multi-programming ma- puter Conference in Atlantic City,
chine, able to run 16 programs May 16-18, 1972. Known interna- ;
51multaneously I/O is via a card BRIEF ITEMS continued on p. 35
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" Control System Goals in Five-Year Plan

V. PAVLOV

Candidate of Technical Sciences,
- Head, Engineering Department, Soyuzpromavtomatika,
USSR Ministry of Instrument Construction

L. DRIZOVSKIJ

Head, Automated Control Systems Department,
Central Scientific Research Institute of Technical
i and Economic Research in Instrument Construction

. During the past five-year period, the USSR Ministry of Instrument Con-
struction, Means of Automation, and Control Systems (MICMACS) has in-
- troduced 1100 different automated control systems. Of these, 115 were based
: on computers. Last year, the total economic benefit from the operation of
: these systems was some 25 million rubles.
Twenty automated control systems based on computers are used in power
-engineering, . .. at a savings of some 5 million rubles annually.

Seventeen systems based on computers were introduced in the chemical
and petrochemical industries. The annual economic benefit from the opera-
tion of these systems was over 5 million rubles. . ..

In ferrous and nonferrous metallurgy, 10 computer-based systems were
introduced, with an annual economic benefit from their operation of 3.5
million rubles. . ..

From 1971-75, MICMACS organizations are planning to develop and pro-
vide the national economy with approximately 1.7 to 1.9 times as many
automated control systems as during the 1966-70 five-year plan (moreover,
twice as many systems based on computers will be introduced). . . .

The characteristic features of automated control systems in the current
five-year period is that the number of unified systems will be increased
significantly—i.e., during this period a transition will be made from the
development of individual, experimental control system models to their
widespread introduction in industry.

Simultaneously, the number of research and development projects on

- automated process control systems for the future will increase. . . .

3 B

“Translation of excerpts from the article “Automated Control Systems Today and Tomorrow”
i ("ASU Segodnya i zavtra”), in the newspaper Ekonomicheskaya gazeta, No. 45, 1971, p. 24;
_ translated from the Russian by Irene Agnew. N

[ . . e S m e e

_— rSoviet Cybernetics Review, May 1972 4:‘ 31
ooviet Cybernetics Review, May 1972
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The warehouse for completed production from pressing shop No. 1 of the
Magnitogorsk Metallurgical Combine has introduced an information system
which helps the dispatcher organize precise and continuous operation of two
blooming mills and six section mills. This is the first step in the development
of a production control system for the entire combine. The photograph shows
programmers I. K. Fedorov and V. E. Mikhaleva preparing a program for
solving warehouse problems using the Ural-14 computer.

Source: Ekonomicheskaya gazeta, No. 45, 1971, p. 24

Systems Approach

Significant changes are taking place in the technology of designing auto-
mated control systems. A systems approach will dominate their develop-
ment, production, and installation. In accordance with the systems ap-
proach, instead of the development of individual instruments or groups of
instruments, interrelated sets of various elements, instruments, and devices
required for the construction of automated control systems of specific classes

" will be developed and introduced. The systems approach to automation will
make it possible to significantly simplify the assembly of automated control
systems and will increase the efficiency of the use of the devices and means
of automation.

Another important change in the hardware for automated control sys-
tems will be the widespread utilization of integrated microcircuits, which
will make it possible not only to decrease the dimensions of the equipment
but also to increase its reliability and at the same time to improve the main
technical and economic characteristics of the systems. . ..
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~ Central Asia—Computer Backwater

{ M. DAVIDZON

t

“" QOur first acquaintance with the computer took place seven years ago
‘'when a Minsk-14 was delivered in the Tadzhik SSR..

. In the past few years, seven different computers have appeared in
‘scientific research institutes, higher educational institutions, and the
:Republic Computer Center. Dozens of large trusts, industrial enterprises,
‘and design organizations of the Tadzhik SSR have formed data processing
iagreements with computer owners, amounting to 400,000 rubles annually.

Logically, it would seem that the owners of computers would be inter-
:ested in getting such orders, since this means their computers can be used
*to full capacity. But a curious situation exists in the management of com-
gputer projects. It seems that less than one-third of the available machine
gtime is being utilized. Let us say that computers operate 14 hrs/day in the
iRepubhc Computer Center, and only about 1 hr/day at the Academy of
‘Sc1ences The average computer utilization factor in Tadzhikistan is 5-6
; hrs/day, or, in other words, only one shift instead of two—i.e., one-third of
i the average state-wide norm. As a result, some 20,000 hours of computer
i time and millions of rubles are lost annually.
. However, those who suffer the most from this situation are the users;
%agricultural associations, the ministries, the construction administration,
i and industrial enterprises. They are literally choking under a heavy load of
complex engineering and economic problems awaiting their turn for the
computer. But it seems that only the Republic Computer Center and the
Scientific Research Institute of Earthquake-Proof Construction and Seis-
mology can offer their services to these organizations. A large portion of
| their total work results from these agreements. The remaining computer
; owners mainly run only their own problems.
! Why are the owners of computers in the Tadzhik SSR so unwilling to
respond to the needs of outside users? Why is so much high-cost computer
time lost? These questions were posed to many Tadzhik specialists. And the
causes mentioned by all of them were similar. Some said that there was no
one to operate the computers, others added that there were no spare parts.
Still others said that different types of computers are needed in Central Asia.

; r

'

{Translation of the article “Cbmputers Wait for Specialists” (“EVM zhdut spetsialistov”), in the
. newspaper Sotsialisticheskaya industriya, December 25,1971, p. 2; translated from the Russian
_ by Irene Agnew.
. )

. - -
* .. Soviet Cybernetlcs Rev1ew, May 1972 ’3 i b33
.-.. . - e —— «‘ L.
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Minsk-32 Museum Piece

Some interesting facts were discovered during these discussions. The
newest computer, the Minsk-32, is expected in the Republic Computer Cen-
ter at the beginning of 1972. Twelve specialists and two shifts are necessary
for the computer to operate at full capacity. But there are no specialists, and
the heads of the Center are already wondering whether they need a Minsk-
32 at all.

M. Ya. Grigor’yan, head of the Republic Computer Center, states that if
he refuses to accept the computer it may delay the delivery of computers to
the Republic in general. Moreover, he would be labeled a conservative by the
young cyberneticists. But to agree means to turn the Minsk-32 into a mu-
seum piece. There are no specialists. Try and solve this dilemma!

In fact, in a republic where during the current five-year period plans have
been made to develop branch management systems based on computers,
there exists a critical situation in the area of engineering personnel for
. servicing computers. Moreover, this situation cannot be classified as unex-
" pected. It was, so to speak, planned. Several years ago the USSR Ministry
. of Higher and Secondary Specialized Education ordered that the faculty for
: training computer specialists at the Tadzhik Polytechnical Institute be
closed. As a result, the balance between the number of computers and the
number of engineer-cyberneticists was upset. A niggardly quantity of three
specialists a year is allocated to the Republic by the central higher educa-
tional institutions.

Specialists are needed. The opinion of local cyberneticists agrees with the
view of the Republic Gosplan. Today there are at least 100 openings in
laboratories of computational mathematics. Judging from the unwillingness
i of other republics to part with their graduate cyberneticists, the problem of
personnel is also familiar to them. It is obvious that officials of the USSR
Ministry of Higher and Secondary Specialized Education should consider
expanding the number of faculties that train specialists for servicing cyber-
netic equipment.

Here is another aspect of the problem: a computer is quite a complex unit.
It consists of almost 10,000 parts and these parts are expensive. The Ryazan’,
Penza, Kazan’, and Minsk plants that produce computers guarantee their
reliable operation for one year. After a year and a half, the parts wear out
and become useless. Parts wear out much faster in Central Asia than in the
Baltic area.

Neither the Minsk-22, nor the older Nairi, the Minsk-14, or Setun’, can
hold up during the summer period when the temperature rises to 42°C. The
opinion of Tadzhik SSR Gosplan and local cyberneticists is that special
computers should be designed for Central Asia.

This problem is very serious. The intermediary organization between the
plants and the computer laboratories receives a flood of orders from Central .

U,
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" Asian republics for computer spare parts. During the past six years the
" Laboratory of Computer Mathematics has received one positive answer out

of numerous requests, and the Republic Computer Center has received none.
¢ The demand for machine time in the Republic is growing each day. But

f who is satisfying this demand?

|

{' BRIEF ITEMS—continued. . .

“tionally for his work on the Alpha |
' apparently located in Vladivostok.]
' (lzv., January 6, 1972, p. 1, Stanovlenie)
specification of the ALGOL lan- .

Aesthetics and Human Factors of ICL DELIVERS 1906A
Programming.” His talk highlightsa '

;and Beta programming systems, in
-addition to his participation in the

guages, Ershov will discuss “The

conference luncheon meeting on

May 18. Ershov is the first represent-

iative of the Soviet Union to present

la major address at a Joint Computer
nference.

" “NEW INSTITUTE IN FAR EAST

The new Far Eastern Science
Center is going through an “organi-

: zational explosion.” Since October,
+ 1970, five institutes have been added
"to the eight already operating in
i Eastern Siberia. One of the new or-
; ganizations is the Institute of Auto-
: mation and Management Processes,
! headed by Academician A. A. Voro-
' nov, who came from Moscow. In ad-
dition to solving numerous problems
of its own, this institute and its com-

i puter center will play an important
+ role in introducing mathematical ap-
" proaches in solving problems in
- geology, biology, chemistry, and
: automation of scientific research,
; especially as they apply to Eastern
! Siberia. So far, this is the only insti-

tute of a technical nature in the Far,

Eastern Center. [The new institute is

The first of two 1906A computers
sold to the Soviet Union by Great
Britain’s International Computers
Limited was delivered last fall to the
Institute of High Energy Physics at
Serpukhov. A second 1906A ma-
chine, also purchased as part of a $15
million deal, will be shipped to the
Institute next summer. Also in-
volved are three 1903A machines,
which are already in Serpukhov.
Together with a Soviet BESM-6, the
English machines will be used to re-
solve data produced by the Serpuk-
hov linear accelerator. Computers
are used in the Institute’s research
program both for on-line control of
the digitization of experimental re-
sults recorded on film, and for analy-
sis of data and reconstruction of re-

. corded events. The ICL equipment
. together with the BESM-6 will form

the central processing complex, and

-will be backed up by other Soviet
computers. Each of the 262K word

1906A machines will be linked to a

96K word 1903A and to a 7901 com-

.munications processor. The third
BRIEF ITEMS continued on p. 48
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GRAPHIC DISPLAY DEVICE

Scientists at the Kharkov Scien-
tific Research Institute on Problems
of Improving Pollution Conditions of :
Water and Air Basins have deve-
loped and put into use an engineer-
ing design device that translates
numerical solutions obtained on a
computer into graphic representa- |
tions on a CRT screen in the form of |
drawings, text, and graphs (see
photo). The device facilitates “draw-
ing” more than a thousand graphic
elements on the screen each second.
The elements can be represented not e
only by points, but also by straight | “Source: Sotsialisticheskaya industriya,
lines, circles, ellipses, and various | February 24, 1972, p. 4 "
arcs. Lines can be drawn on the I
screen in three widths. The operator
controls the design device. If the de-
signer needs to save the result on
hard copy, the representation can be

automatically photographed.
_ '(Sots. ind., February 24,7 1972,p. 4)
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r—«- Vaczllatzon in C’zech Computer Polzcy

- PROKOP MACHAN
" SCR Special Correspondent

Summary: The first punch-card calculating machine was constructed in
. Czechoslovakia as early as in the first helf of the 1950s. However, indecision
" and hesitation in introducing modern computer technology resulted in Cze-
choslovakia’s being surpassed not only by a number of industrially advanced
Western countries, but also by some socialist states both in the production and
the number of computers in operation. In the mid-1960s an apparent and
. posttive break took place. With the aid of the UN Development Program, a
UN Computer Research Center was installed in Czechoslovakia, and the
 country became an important supplier of supplementary punch-card equip-
ment for other socialist states; its own production was raised, and the import
of computers from socialist and Western countries increased. Recently the
development of a third-generation automatic process computer has been com-
pleted. Nevertheless, the crisis in the field of computer technology persists,
and despite the ambitious plans for the current decade, any substantial
narrowing of the gap which exists between Czechoslovakia and the industri-
ally advanced Western countries in computer production and installation can
hardly be expected.

Ry,

e
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In the production of computers, as in many other industrial spheres,
Czechoslovakia began to fall behind the West in the 1950s. At the beginning
i of the next decade, Czechoslovakia had been overtaken both in production
and in the number of computers in operation in the country even by some
" socialist countries (Poland and the GDR), not to mention the Soviet Union

whose production in this field has been clearly favored within the Comecon
framework. The situation in Czechoslovakia can be attributed mainly to
indecision and vacillation in building up its own computer production facili-
ties in spite of the fact that certain pre-conditions for this did exist.

.~ The Institute of Mathematical Machines was in existence in Czechos-
lovakia as early as the beginning of the 1950s. It was directed by Antonin
Svoboda, an outstanding specialist who was awarded a State Prize for

: achievements in the field of technical science. He formulated new principles

{ relating to computers and developed a punchcard calculating machine. A

!

"This article was prepared for SCR on the basis of research carried out under the auspices of
_Radio Free Europe

! Soviet Cybernetics Review, May 1972 ) 37
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team under his direction constructed the first Czechoslovak calculating ma- -
chine, the SAPO, but it was not until 1958 that the Aritma enterprise in
Prague began production of first-generation computers. In 1960, this firm
undertook a program to expand its plant facilities, and after construction
was completed a number of computers were exported to other socialist coun-
tries. Although work on a second-generation computer progressed success-
fully and a prototype was ready by the beginning of 1965, very little progress
was made in the operational use of computers.

. Breakthrough

By the .end of 1961, only 12 machines were in operation, their number
rising to only 18 in 1962, to 23 in 1963, and to 30 in 1964. It was in these
years that an apparent breakthrough occurred in Czechoslovakia—at least
as far as a full appreciation of modern computing techniques is concerned.
Thus, some progress in the employment of computers could be observed in

¢ 1965 and the advance gained momentum in 1966: in 1965, the number of
¢ computers in operation increased by 15, and it nearly doubled in 1966. By

the end of 1966, 87 computers were in use in Czechoslovakia. This growth
was made possible largely due to an agreement on importation of Minsk-22
computers from the Soviet Union, by imports of ODRA machines from Po-
land, and by a Czechoslovak government decree that authorized the import
of computers from the West.

The 87 computers in operation in Czechoslovakia by 1966 comprised no

. less than 24 different types, 15 of which were represented by only one

machine, and two by two machines (most of these were computers imported
from the West). Soviet-made machines accounted for the largest percentage,
with 40 units (of which 36 were Minsk-22s), 16 were of West German origin
(9 from the firm of ZUSE KG.), and 12 of Polish origin (5 ODRA 1003s and
7 ODRA 1013s). At that time, 2071 regular and 1569 external employees
were employed in Czech computer centers—mainly programmers and ana-
lysts. There were 23.7 employees per computer.

The year 1966 was marked by change in another respect. At the end of
1965, Aritma had completed tests of the prototype of the DP 100 punchcard
computer, which went into production in 1966 and was brought into wide use
over the next few years. However, by far the most important development
was Government Decree No. 102 of March 16, 1966, which outlined a more
rapid development program for computer techniques in the Czech economy
and was designed to prepare the groundwork for research, development,
production, and the use of these techniques. At that time, production facili-
ties were insufficient in Czechoslovakia, and increased imports from the
Soviet Union and the West were envisaged. Funds reserved for investment
in computers were set aside to ensure these imports; these funds were subse-

_ quently allocated through the State Commission for Technology. ..
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he delivery and instaliation of 98 computers of Czechoslovak origin in the

period between 1966 and 1970. However, up to the end of 1969, only 68 were

! put into operation and the plan for 1970 set a target of 64 additional units.

i Had this ambitious task been accomplished, the target defined in the govern-

ment decree would have been far exceeded. But from information published

in the Czechoslovak press one can deduce that this did not happen. Only 226

; computers were in operation in Czechoslovakia as of January 1, 1970; and

i Rude Pravostated at the beginning of 1971 that “more than” 250 computers

were in use. This means an addition of roughly 30 machines during 1970, not
all of which were of Czech origin.

’» The government decree on the production of digital computers envisaged
t

i e

UN Center

TR s e

:  The establishment of the UN Computer Research Center in Bratislava—
* which came into being on the initiative of a delegation of Czech statisticians
¢ at a conference of the European Economic Commission in Geneva in October
- 1965-—gave a certain impetus to the development of computer techniques in
¢ the latter half of the 1960s. The agreement concerning the establishment of
this first UN computer research center in a socialist state was concluded
between the Czech government and the UN Development Program in July
1967. The plan defining the basic outlines of the research to be carried out
at this center and the main forms of UN participation in the execution of
the program was worked out on the basis of this agreement; according to
these guidelines, research at the center was to concentrate on information
* systems and mechanical-statistical analyses.

;  The cost of building the center, amounting to $6,600,000, was partly
¢ borne by the Czech government ($5,300,000) and partly by the UN Develop-

b e g VRN 5y

* ment Program ($1,300,000). A CDC 3300 computer, costing $1,150,000, ab- :

to finance the participation of foreign experts and consultants and the ex-
penses of Czech specialists studying abroad for a period of five years com-
. mencing from the time the center started operations. Thus, the total UN
¢ contribution will amount to roughly $2,000,000.
. The research center was officially opened on April 24, 1969, and Bratis-
: lava became an important international center for exchanging experience
and information in the field of the application and use of computers. Anton
Klas, the former director of the Research Institute of the School of Econom-
ics in Bratislava, one of Czechoslovakia’s foremost cybernetics experts, was
. appointed director of the center, whose staff comprises about 250 employees.
i The acquisition of rights to produce the French Bull-General Electric
t GAMMA 140/145 also contributed to some degree to an improvement of the
situation at the end of the 1960s. The negotiations were complicated and

< ey e
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"April 1968. This machine—made in Czechoslovakia under the designation”
TESLA 200—represents the transition from second- to third-generation
computers from the aspects of technology and construction, but belongs to
the third generation in its concept and operation.

Soviet Cooperation

, In 1968, talks were held between Czechoslovak and Soviet specialists
i concerning a further course of action in joint development work, and the
‘ production of third-generation computers. These talks resulted in the sign-
; ing of a protocol in Prague on June 7, 1968. The talks were later resumed
{ with the participation of other Comecon countries, and led to the establish-
ment of the Intergovernmental Commission for Computer Techniques
Within the Framework of Comecon: Czechoslovakia, Bulgaria, Hungary, the
GDR, Poland, and the Soviet Union are members of this commission.
These countries have adopted principles designed to provide for uniform
technical policies for the development and production of computers, the
creation of a uniform system permitting the linking of each other’s comput-
ers, and the use of uniform programming methods. They also agreed to
| divide responsibility for the development and production of individual types
of computers and peripheral equipment, and Czechoslovakia was assigned
the task of developing and producing computers designated by linear
progression of the numbers 20 and 30 which belong to the third generation.
As far as peripheral equipment is concerned, Czechoslovakia for a num-
. ber of years has been producing electric typewriters, photo-electric docu-
ment sensors, punchcard equipment, tape and drum memory banks, chain
printers, and other equipment. Within this general scheme of international
cooperation an agreement on establishing a uniform system of electronic
computer technology was recently concluded between Czechoslovakia and
the Soviet Union.

At the present time, the Aritma firm (four plants) makes the DP 100
punchcard computer and the MEDA analog computer. This firm has re-
cently begun production of a new computer which, in addition to the tradi-
tional punch cards (with 80 and 90 columns), can be used with tape drive
attachments and is equipped with magnetic tapes and a disc memory bank.
The enterprise also makes peripheral equipment, such as photo cells, key-
punch units, verifiers, and card sorters. Of the total production, 30% is for
export to the socialist countries, while the MEDA analog computers are
exported to Western countries as well. West Germany is an important buyer
of punchcard models.

Zavody Prumyslove Automatisace (Industrial Automation Factory) (two
plants), had been producing a second-generation computer, the MSP 2, since
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600. So far, 19 of these have been built (another six are to be made in 1971)
‘ as well as one computer of an improved type, the ZPA 601. Production in
: 1972 is to be exclusively concentrated on the latter machine (a total of 10
. units) and on the ZPA 6000/20 third-generation computer, a prototype of
. which is completed and is now being tested. ZPA has a virtual monopoly in
¢ Czechoslovakia in the area of production and export to the other socialist
* countries of punchcard peripherals for supplementary third-generation sys-
. tems. The development of some new attachments—e.g., the FS 2200 paper-
¢ tape photo sensor, a new dual-track printer, photo-cell systems and data

converters—are also being completed, and some exist in prototype form. !

ré3r1§ 1966, but in 1968 changed over to producing the more modern ZPA

+ Tesla License

The Tesla Pardubice enterprise makes the TESLA 200 computer under i
license from Bull-General Electric. Beginning in 1971, these computers were '
delivered to Czech buyers without payment in foreign currency, which, in "
many cases, is a determinant factor in their automation projects. In the field
. of peripheral equipment, this firm makes the MPP 60 magnetic tape unit,
* with 32 bits per mm and a tape speed of 1.9 m/sec. The new MPP 120, which

will double these speed and capacity ratings and use integrated electronic
. circuits, is in the preparatory stage.

Another national enterprise, Tesla Orava, has already completed produc-

tion of the first two prototypes of a third-generation automatic process com-
¢ puter, the RPP 16. Three more of these machines were scheduled for comple-
* tion by the end of 1971; they will serve as production prototypes for indus-
: trial use. One will serve one block of the electric power station at Novaky

(Central Slovakia). It is claimed that, as a result, Czechoslovakia will be the
« first Comecon country to have a third-generation automatic process com-
. puter based on domestic research and produced from domestic components.
The enterprise plans to produce a total of 38 units by the end of 1975, each
i costing around 4,000,000 Kcs. At the same time, the Institute of Technical
Cybernetics is working on a small version of this computer priced at 1,-
© 000,000 Kcs, and on an enlarged system costing between 8,000,000 and
: 10,000,000 Kcs. According to the Czech press, the parameters of this com-
. puter equal contemporary world standards.
© As already mentioned, the number of computers in operation in Czechos-
! lovakia on January 1, 1970 was 226, while at the beginning of 1971 there
! were “more than 250" units (of all sizes). A breakdown of the 1970 figure
 listed 66 machines (29.3%) of Czech production (40 DPA 100s, 11 MSP 2s, 11
iZPA 600s, and 4 TESLA 200s); 56 (24.7%) of Soviet origin (1 Ural-2 and 55
LMinsks); 34 (15%) from other socialist countries (1 ZRA-1 from the GDR and
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"33 ODRAs from Poland); and 70 (31%) from the West. The latter came’

chiefly from West Germany, Great Britain, and the U.S., and to a lesser
degree from France, Sweden, and Denmark.

At the beginning of 1971, 120 computer centers existed in Czechoslovakia
(24 in Slovakia). Most of the country’s computers were in use in industry,
at institutes of higher education, and at scientific research institutes. The
computers were operated by a staff of 5500 employees, of whom 11.2% had
completed elementary specialist training, 54.2% had a high school educa-
tion, and only 34.6% a university education. Total annual operating
capacity reached almost 1,000,000 hours, but only 57% was for computation
purposes. From the aspect of domestic and international concentration of
production and its control, the greatest problem was said to be the diversified

structure of the computer stock, which comprised almost 50 types.

" Needs Projected

The Federal Board of Industry, after a detailed survey of the need for
computers in the Czech economy, estimated in 1969 the number of comput-

. ers required each year through 1980. In 1970, the number planned to be put
* into operation was 59 (43 small and 16 medium-sized), but apparently this
¢ target was not reached. For the five-year period 1971-75, a requirement of

. 2 in banking and insurance). ... e

245 small, 105 medium, and 7 large computers was planned; and for the
1976-80 period, the total was 390 small, 202 medium, and 20 large comput-
ers. This means that it was estimated that 969 machines would be required
during this 10-year period. Adding in the number in operation at the begin-
ning of 1970, Czechoslovakia would have roughly 1200 computers at its
disposal by the end of 1980.

The newspaper Rude Pravo was somewhat more cautious. It stated that
in the 1971-75 period 360 computers would become operational and, by the
end of 1980 some 1000 would be in operation. Of course, increasing the
number of computers cannot by itself resolve the critical situation in this
field. The number of machines is only one of several reasons for the huge gap
between Czechoslovakia and the highly developed industrial countries in the
West.

The following shortcomings are especially evident in the development of
Czechoslovak computer technology, in spite of the efforts made in the second
half of the 1960s.

First, the deployment of individual types of computers and their installa-
tion has been carried out in a somewhat haphazard manner, and the in-
dividual branches of the economy have not been supplied with them propor-
tionately (e.g., at the beginning 0f 1970 there were 83 computers in operation
in industry, but only 2 in transport; 42 in culture and educatlon but only

o il
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[T Second, the territorial spread was very uneven, both from the viewpoint
: of the federal arrangement and from that of the individual regions—80%
. were located in the Czech areas, and only 20% in Slovakia.

. Third, the great variety of types of machines has been an obstacle, and
* bottlenecks arise in the supply of spare parts.

i+ Low Utilization

. Fourth, organizations have frequently installed digital computers with-
- out sufficient preliminary preparation. They were determined “to get one,
 whatever the cost,” and to make up for lost ground. This attitude has re-
i sulted in insufficient utilization of digital computers.

i  Fifth, a shortage of qualified personnel has developed—data processing
% analysts, system programmers, programmer-analysts, etc. Systematic train-
| ing of other specialists in the sphere of digital computers has also been
1 lacking. (At the present time there is an average of 25 workers per computer
{ —i.e., programmers, operators, and maintenance workers). If 360 new com-
! puters are to be installed in the current five-year plan, in addition to those
i already in use, the number of specialists required will be almost 1000.

,  Finally, digital computers are often used for simple operations of a mass
¢ and repetitive character in administrative processes. Although this results
i in reduced administrative staffing requirements, such machines are not
¢ being used for the kind of work in which their potential is greatest. Better
i usage would lead to reduced production costs, which would be far more
. important than savings on administrative staffs.

As can be seen from this outline, the current state of computer tech-
nology in Czechoslovakia is hardly satisfactory. Although the first steps have
been taken to improve this unenviable situation, a decisive turn for the
better has yet to come.
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r Humanizing the Computer

! A. KHAR'KOVSKIJ
- Engineer

Different computers “converse” with each other by means of automatic
translators, but it is more difficult to arrange communication between man
and machine. The only way of “humanizing” such a robot is by endowing it
with emotions, and this was the method selected by staff members of the
laboratory of neurobionics of the Institute of Cybernetics of the Ukrainian
SSR Academy of Sciences.

They decided to create a robot that would perceive the world in images
expressed by words—almost exactly the kind of robot that visionaries dream
about. This is how the “student” named Emik was created.

Emik’s dictionary consists of only 280 words; however, this is not such a
small number. A knowledge of a thousand words in a foreign language
makes it possible to express oneself tolerably.

In designing Emik, its creators, engineers E. Golovan’ and V. Starinets,
i and the laboratory manager K. Ivanov-Muromskij, Doctor of Sciences, have
summarized all that is known about the senses and feelings of man. They
created a “robot heart”—a matrix of emotions. Emotions in the matrix are
characterized by their intensity or strength, and also by depth and degree
of satisfaction. The strength of these emotions is evaluated on a nine-point
scale.
| The table of emotions and feelings is divided into tiers. By placing one
. word after another in this table (e.g., “sadness,” “disappointment,”
“panic,”), the scientists can indicate by the order of the words an increase
in the force of the emotion.

It is known that a change in human emotions is accompanied by specific
biochemical processes in the organism: fear is noted by an increase in
adrenaline in the blood, grief increases the content of noradrenaline, etc.
i Knowing the concentration of these substances, a doctor is able to correctly
§ recognize the emotional state of a person. Since any change can be precisely
i measured, it is easily translated into the language of mathematics.

{’ The Kiev scientists have trained Emik almost like a child. First, the robot
{_Wwas taught to establish orderly phrases, thus associating a “scalpel” in its

fTranslation of the article “Emik is Angry’; (“Emik serditsya”), in the newspaper Sotsialisti-
l cheskaya industriya, January 8, 1972, p. 4; translated from the Russian by Irene Agnew.
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““cybernetic brain with an “operation,” “soup” with “dinner,” etc. In sorting”

SR R S W i s mmr e

words, the computer evaluates the probability of their combinations accord-
ing to a special scale.

Having analyzed the characteristics of the words “table” and “ward-
robe,” Emik placed them into one group. Noting that “father,” “student,”
“professor,” and “son” are related to the verbs “live,” “think,” and “speak,”
the robot combined them under the concept of “man” (it is curious that Emik
attempted to add the talking object “radio” to this group). Thus, the robot
learns to think logically.

Emik’s long-term memory contains two sub-blocks—the address and the
associative. The first stores the words and their connections, the second
stores prepared questions and numbers, which represent the cells of the
emotions matrix. An input word combination is compared against those
recorded in the memory, and evaluated in accordance with Emik’s biogra-
phy and his “mood” during the experiment.

While Emik is taught by man, he also evaluates the accuracy of his

¢ answers. But in the future, the teaching functions will be transferred to the

computer. A staff of robots will be able to continually perfect their own

! “intellect” and “feelings.”

o L2, A 97 ST e e e

Why Computer Emotions?

The question arises concerning the need of a computer to have emotions.
The answer is, for the same reason as man—i.e., to mobilize internal re-
sources. This is why man creates the computer, if not quite in his own image,
at least in his own likeness. During a working session it will be easier for
a man to deal with a clever yet “kind” machine.

D. Zavalishin and V. Pushkin, Moscow researchers, have developed an
algorithm which describes the progress of a station master’s activities at a
large railroad station. In the future this role will belong to an automaton.

. It will have to make rapid decisions, be unselfish, and be resourceful in order
* to prevent an accident.

A computer used in analyzing radio signals from stars and galaxies re-
quires a completely different nature. Here, a rational, slow sceptic is needed,
one who will precisely search out communications which might possibly

: have been sent to Earth by the inhabitants of other worlds.

“It is necessary to clearly realize that a man equipped with clever cyber-
netic machines will not only be more clever than a man without machines,

_ but more clever than machines without a man,” states Academician V. M.

Glushkov. The “man or machine” problem loses its meaning under the

conditions of a socialist society. Our dilemma is “man without a machine”

or “man with a machine.”
The choice here is obvious.
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SCR Commentary

This is the second article on the Emik system by Engineer Khar’kovskij
published in SCR. The first was in SCR/70/1, p. 64, in which Emik was
identified as a program stored on papertape. Much of the earlier article is

i identical to the current description—in fact, in two years the reported size

of Emik’s vocabulary, 280 words, has not increased.

The Emik project is under the Institute of Cybernetics’ Department of
Biocybernetics, headed by Professor N. Amosov. Amosov has recently writ-
ten a long article in Nedelya, the Sunday supplement magazine to Lzvestiya,
entitled “Intelligent Children.” He considers the proper methods of rearing
and especially of formally educating children in today’s society. “We are
working,” Amosov reveals, “on models of social behavior—behavior stimuli
and the effectiveness of their development in the labor, family, and societal
sphere. We are constructing quantitative models, trying to numerically ex-
press feelings, influences, independent learning and goal-seeking, work in-

i tensity, intellectual development, and much else.”

Amosov continues that “we represent all this in a dynamic: how social
behavior is formed and changed from the moment of birth until death.” It
is reasonable to assume that the Emik project is related to this effort. There
is one school of thought in the West that identifies such work on the part
of cyberneticists as part of a covert effort on behalf of the KGB to develop
cybernetic means by which in fact or in appearance all facets of Soviet life

. are being monitored by electronic “big brothers.” The Institute of Cybernet-

ics is headed by Academician Viktor M. Glushkov, who some observers feel

_is spearheading work in this direction.

Regardless of the true motives behind the Emik project, it is difficult to
accept that it is as innocuous as the brief articles on it make it out to be. And

. surely more progress has been achieved during the two-year interval be-

tween the two reports than is evident from a comparative reading of the

- articles. We are not prepared to accept wholly the more sinister explanation
« for the project, but it does seem clear that there is more here than meets the

eye.
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BRIEF ITEMS—continued. . .

1903A will operate in a stand-alone

mode.
(ICL Computer International, No. 19, Novem-
ber 1971, p. 8.)

POLES BUY ICL 1904S

An order worth $2.4 million
brings the total value of ICL systems
delivered or on order in Poland to
more than $20 million, the English
.computer manufacturer reports.
‘The latest order, said to have been
won against strong American com-
; petition, is for a 1904S to be supplied
to the Polish coal industry.

ICL supplied its first machine, a
1904E, for data processing in the Pol-
ish coal industry in the late 1960s.
The current sale will permit the in-
dustry’s computer center at Kato-
wice in Silesia to become one of the
most powerful computer complexes

to provide central statistical services
for the entire Polish coal industry.
The 1904S will include 96K

A,

| storage, 12 tape drives, and a com-

¢ data stations as well as five visual
i display units. The latter will be used

! by senior management to interro- ¥
i gate the system. Several of the
| slower peripheral devices to be used i

i in the system will be of Polish manu- ¢
}| including the Promin’. The Saratov

i facture.

' The British machine will be in-
stalled by the end of this year.
(ICL Computer International, February 1972,
No. 20, p. 1)

GELATI COMPUTERS

The Thilisi Scientific Research

in Poland. The machine will be used }

f and Means of Automation developed
and submitted for approval in 1968
and 1970 by commissions the Gelati-
3 and Gelati-5 keyboard computers.

- The production of these machines

{ has begun at the Thilisi Control

i Computers Plant. The Gelati-3 com-

i puter is used for engineering, statis-

' tical, and accounting calculations.
The Gelati-5 is used for accounting,

I- economic, and statistical calcula-

tions.

1 (Pribory i sistemy upravleniya, No. 10, p. 47,
. Parametronnye klavishnye vychislitel'nye
! mashiny “Gelati-3” i “Gelati-5”)

'PROMIN’ USED IN
ENGINEERING

The Saratov Industrial Design In-
stitute is successfully using the Pro-
min’ computer for mechanization of

. engineering calculations. In com-
| parison to larger computers, the Pro-

min’ has a smaller memory and
B lower speed, but it is easy to operate
and requires little space—not more

words of core store, direct access i{ than a normal designer’s table. Pro-

grams for the Promin’ computer

: munications processor running 14 i have been developed by the different

organizations using the machine,
and are coordinated by the State In-
stitute of Standard and Experimen-
tal Planning and Technical Re-
search, which also publishes a pro-
gram library for various computers,

| Industrial Design Institute has deve-
tloped three programs for the Pro-

min’ computer which have been in-
" cluded in the State Institute’s l-

_brary.
i (Ek. gaz, No. 41, 1971, p. 22, Promin’
uproshchaet raschety)

BRIEF ITEMS continued on p. 52

__ Institute of Instrument Construction _ .
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Moscow Opens City Computer Center

V. ZHURAVLEV

Moscow

When you need to have a suit made quickly, you are interested not only
in the suit in general, but in the material, the color, and the right price. .
Sometimes it is necessary to scour half the city in search for what you want.
Can this be done in some other way? Yes. You can go up to a computer and :
it will tell you the name of the shop that will do the job. ;

Another example is in trading living quarters. How many families, for
various personal reasons, would like to trade apartments? But much time
passes until the appropriate combination is found. A computer can study the
requirements and give the answer in seconds.

Fantastic? Not at all. Already today on Tolstoj St. you will see a building
with the following sign: “Main Scientific-Research Computer Center, Mos-
cow City Executive Committee.”

You can still smell fresh paint on the building. Several days ago, a Minsk-
32 computer was delivered to the Center. This is the first computer at a
complex that will provide a welcome service to Moscow residents.

We stood beside the computer and talked to Professor Yu. K. Kozlov,
Doctor of Economic Sciences, and Director of the Main Scientific-Research

: Computer Center.

deme 1L

3

“It is difficult to understand the problems of today’s city and to manage
its economy without computer equipment,” states Kozlov. “Let us look at the
figures. There are more than 7 million residents, 1000 enterprises, and 2000
major buildings in Moscow, as well as numerous institutions, houses, stores,
hotels, schools, and utility services! It is difficult to think of everything, yet
everything has to be managed. Thirteen computer centers and management
systems are used today in Moscow City Executive Committee Administra-
tions. During the current five-year plan, 18 additional automated manage-
ment systems with their own computer centers will be 1ntroduced by the

LCommlttee and in the future this figure will be even greater.”

!

HTranslatlon of the article "Computer——An Associate of the Moscow City Council” ("EVM—

t

t translated from the Russian by Irene Agnew

Sotrudnik Mossoveta”), in the newspaper Sotsialisticheskaya industriya, December 21, 1971, p.

T e e e
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City “Administrator”

The Main Scientific-Research Computer Center is the new administrator
of the Moscow City Executive Committee. Actually, it is a large scientific
research institute, and, at the same time, the headquarters of the growing
electronics industry of Moscow and of a large number of projects on the
development of automated systems for managing the city economy.

An automated system for planning, accounting, and management of de-

. sign will be introduced in the Main Architectural Planning Administration.

. The use of computer equipment for planning and recording automotive

transport operations will be increased in the Main Moscow Automotive
Transport Administration. Three large computer centers will be organized
in the Main Trade Administration.

An automated management system will also be introduced in the Main
Public Health Administration. It will be used to improve hospital care of
patients and in providing emergency aid services. Such systems will also be
introduced in the subway and the Administration of Passenger Transport
where. .. a remote traffic control system based on the Start computer is

¢ being developed. Systems are being introduced for the management of high-
- rise buildings and hotels. Here, accounting and room reservation operations

will be automated. Plans have also been made to automate the distribution

. of living space and the management of prompt occupation of apartments.

During this five-year period, plans have been made to introduce in Mos-

' cow automated accounting and reporting of pension and benefit payments,
" automated systems for management of custom-made clothing enterprises,

and automated search of prospects for apartment trading.

However, what is most important is that computers and automated sys-
tems will be used to scientifically and comprehensively forecast the develop-
ment of Moscow and to efficiently manage the city’s economy.

16 Computers

Let us return to the Minsk-32. Yu. N. Veretennikov, Chief Engineer of
the Main Scientific-Research Computer Center of the Moscow City Execu-
tive Committee, states that the Committee’s multimachine complex will
include 16 high-speed computers. The complex will be made up of the Minsk-
32 machines and third-generation computers. In addition to high-speed,
computers with a large memory capacity are also required. For example, the
Minsk-32 memory contains 11 million characters. This is equivalent to hun-
dreds of volumes of encyclopedias. Just imagine how much information can
be stored in 16 computers! This will include information about the popula-
tion, streets, buildings, plants, organizations, transport, goods, food pro-
ducts, etc. And when the Main Computer Center begins to operate at full
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[éapacity, it will be possible to obtain answers to many questions not only via
the control console, but also via automated information consoles.

E Large information systems, or information banks as they are called, are
' being developed around Moscow. Various information pertaining to the life
. of the city—its industry, economics, trade, medicine, education, labor re-
- sources, utility services, etc.—will be transmitted to them from the com-
i puter centers.

i Large information systems based on computers will summarize and ana-
lyze this information and direct it to man. Special display units are being
designed for this purpose. These can be TV screens or panoramic displays.
The managers of the Moscow City Executive Committee, for example, will
i have a unit with nine display screens. Basic information—such as fulfill-
ment of daily plans by enterprises, construction sites, or trade organizations,
the status of power engineering, water supply, public health, and law and
order—will be concentrated. This will make it possible to solve the problems
of the city more efficiently.

The creation of projected information personnel staffs for efficient man-
agement is the first stage of the work of the Main Scientific-Research Com-
1 puter Center. This work, which was started in 1971, should be completed in
5 1973. The second stage, from 1974-75, envisages the development of large -
. information systems or banks, and the third stage, 1976-77, will be devoted
: to the linkage of all automated systems which have been developed up to
; that time.

LR O

SCR Commentary

The Moscow City Computer Center, if implemented according to the

plans outlined in the present article, would be one of the largest, most
* powerful computer centers in the USSR. It is scheduled eventually to have
16 computers, including high-speed third-generation machines. The Center,
which opened late last year, is so far equipped with only one machine, a
s Minsk-32.
. The intent of the powerful system is to automate the entire economic
management of the city of Moscow. Information system centers around the
city will be fed from the computer center, and will provide facility for
graphic display of information to assist not only officials and bureaucrats,
but also the general populace. In addition, the system will serve as a coor-
dinating center for integrating the operation of various localized automated
management systems.

These are goals of the nascent system. The reality of their achievement
is undoubtedly many years off.

b e o

0 i L

R

-

e

51



TOP

g e e
BRIEF ITEMS—continued. . .

EXECUTIVES STUDY

MANAGEMENT !

The Central Committee of the
Communist Party of Georgia and the
Council of Ministers of the Georgian
SSR have adopted a resolution on
the organization of courses to raise

the qualification of management.
personnel and specialists in indus-

try, construction, and transporta-
‘tion. The State Committee of the
Republic Council of Ministers have
: developed and adopted a program of
one-month study courses in the area
{ of scientific principles of production
: management, automated manage-
‘ ment systems, econometric methods
i of management, and planning with
{ the use of computer hardware, as
! well as social-psychological aspects
‘ of management. The Ministry of
{ Higher and Secondary Special Edu-
i cation of the Republic selected the
t staff for the courses. Managers of en-
t terprises and organizations will be
s trained first, and then their depu-
ties, chief engineers, chief econo-

: mists, and shop and section heads.
(Ek. gaz., No. 27, 1971, p. 4, Podgotovka spet-
s sialistov upravleniya)

* ECONOMETRICS IN TURKMEN

The Turkmen Republic has
begun to take a number of measures
directed towards more extensive use

“of computers and the use of econom-
etric methods in planning, economic,
and technical calculations. A bureau
of economic research of the Republic

Gosplan has been created which will, ' ' of sites has been introduced. Data is

upon the strengthening of its
material and technical base, be

transformed into the Gosplan Insti-

52

tute of Economic Research. A com-
“puter center for the Turkmen SSR
Central Statistical Administration is
being built, and qualified program-
mers are being trained for it. To
solve important economic problems,
it is planned to make better use of
‘the scientific forces of the Republic
1 Academy of Sciences. The training of
! specialists in computer mathematics
and programming at Turkmen State
University is being expanded and
strengthened. Industrial ministries
and agencies of the Republic have
been commissioned to provide for
the development and introduction of
automated management systems in
their subordinate enterprises and
then in branches.

(Ek. gaz.,No. 27,1971, p. 4, Na vakhte devya-
toj pyatiletki)

COMPUTER USE IN ROSTOV

Some 1600 enterprises and or-
ganizations in Rostov oblast are
served by 33 computer centers, 43
machine accounting stations, and
116 machine accounting bureaus.
Work on the introduction of the first
stage of automated management sys-
tems has been completed or is in the
stage of completion at several of the
largest plants in the region. A sav-

" ings of 3 million rubles per year is

expected from the introduction of
the second stage of the automated
systems at the various plants.

A system for the collection and
automated processing of data on the
progress of construction at a number

.1 relayed by teletype to the Main Com-
| puter Center of the USSR Ministry
BRIEF ITEMS continued on p. 57
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| “The Law Must Help Cybernetics »

. A. VENGEROV

Senior Scientific Associate, All-Union Scientific

' Research Institute of Soviet Legislation;

Candidate of Juridical Sciences

A task set by the 24th Party Congress is the fundamental union of the

achievements of the scientific and technical revolution with the advantages

| of the socialist economic system. This process is being applied to a greater

and greater extent in the sphere of management, where law and electronics,
and law and mathematics directly intersect.

A legal basis, especially economic legislation, is needed in the application -
of computer technology. Computers are necessary to improve production
processes based on legal standards, and to counter various violations of the
law. The use of computers can drastically improve all legal reference work.

In many countries, searches are being conducted for methods of automat-

e

P
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ing this work. These searches are a result of the continually growing volume
of legal information, which naturally requires the use of cybernetlcs For
example, approximately 170,000 legal directives are in force in the Polish

' Peoples Republic. Some 8000 books on legal subjects were published in

1965-70, and since 1945 there have been more than 40,000 such works.

In the Soviet Union, numerous acts, . .. codes, resolutions, . .. Supreme
Court decisions, and interpretations. . . are published. On the basis of incom-
plete data, some 400,000 laws and resolutions have been passed during the
years of Soviet power. At present, 30,000 such enforceable acts, in addition
to hundreds of thousands of orders and instructions by ministries and de-
partments, are in effect.

How can they be ordered and systematized? How can they be organized
into an easily examined and efficiently usable array? There is only one

. solution: to automate the search for such information. This system must be

based on the Collection of Active Legislation of the USSR which is now being

~ compiled. It will be necessary to overcome serious difficulties: training per-
" sonnel, introducing computers, and attracting the interest of enterprises

{

4

and economic organizations to subscribe to such information.

At present, the organizational problems of establishing centralized re-
1 [ j o
N
" Translation of the article “Who Will Autograph the Punchcard?” ("Kto raspishetsya na per-
. fokarte?”), in the newspaper Sotsialisticheskaya industriya, November 23, 1971, p. 2; translated

Lfrom the Russian by Irene Agnew.
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“cording of enforceable acts using advanced equipment is being examinéd.”
Rapid development of such a system would have immense significance for
the national economy, since it would strengthen the legal basis of economic
activity and cost-accounting discipline, and, in the final analysis, would
increase the efliciency of social production.

Legislation Needed

However, cybernetics itself requires economic legislation for the solution
of extremely complex problems which arise in the introduction and opera-
tion of automated control systems. It is important to emphasize that al-
though management is being automated, it is in the sphere of production

| that immense economic benefits are felt—benefits that can repay with inter-
i est the entire cost of automated control systems.
i It is understandable that the first and foremost task is to provide a legal
. “green light” for advanced technology, and to efficiently and successfully
" link the achievements of technology with existing information flows, with
; decisionmaking, and with responsibility. Poorly-developed legal questions
¢ shouldn’t become the stumbling block on the road to management automa-
: tion.
¢ Socialist law must assist in the introduction of automated control sys-
: tems, and, at the same time, fully retain its role as the most important
¢ political and economic lever in the management of the national economy.
. Automated management systems, especially where they are concerned with
social processes, must definitely be based on legal criteria. The criterion of
legality is most important in the operation of automated control systems.
- But, of course, legal regulations must be altered and adapted to the require-
. ments of scientific and technical progress.

Legal Basis of Systems

One can identify at least three types of problems in this area. This first
- is related to the development of general legal statutes to regulate the actual
process of the introduction of automated control systems in economic life.
Automated control systems cannot be mechanically superimposed on exist-
ing forms of management. An automated control system with its core—the
computer center with an integrated system of collection, processing, and
storage of data on production status, sales, and supplies—drastically affects
the entire economic structure of an enterprise. The organizational structure
of management, the information flows, and the documentation forms must
be altered. Unfortunately, far from everyone understands this most impor-
- tant point. Workers must be taught new methods of recording their activity.

. 54
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New information media—punchcards, papertape, magnetic tape, tabular
i diagrams, etc.—must be used. This training must not consist simply in
- learning how to punch holes in punchcards by mechanical methods or how
to code technical and economic information, but it must be based on a
qualitatively new stage of broad economic training. The use of new methods"
of recording operations, of collecting, transmitting, and processing informa-
tion, constitutes a new approach to the problems of management, to relation-
ships among people, to productive activity. This, one may say, represents a
definite revolution in human consciousness.

Therefore, it is first of all necessary to develop the general legal problems

' that relate to the reconstruction of the management structure and to the
! training of workers. To this is linked the necessity of developing statutes for
: regulating the operation of the individual nodes of automated systems, their

mutual laws, and their duties—for example, the question of real liability of

a computer center to the other links of a system for the reliability, prompt-

ness, and accuracy of processed information.
. Precise instructions are necessary for regulating the work of each worker
! in the system: dispatchers of the support-dispatcher stations, teletypists, and
» workers recording raw data. A disparity between the actual situation and
the accounting statements processed by the computer is inexcusable. An
automated control system requires from each worker the greatest accuracy
and honesty (here truly is where you reap the information you sow!).

3
i

Document Unification

f Of no lesser importance is the second type of problem—i.e., the change
i of forms and documents flows, and the types and sequence of calculations in
¢ many areas of economic life.

! So far, speed is the main advantage of computers over man. And laws
¢ which strengthen outdated forms of accounting and reporting should not
é stand in the way of this advantage. Information must be input to the system
: rapidly, and, as a rule, in the same location where it occurs and in a form
" applicable for computer processing (in machine-readable form). The method
! of transferring data from ordinary documents to punchcards or papertape
: is most popular at the present time. However, it is unfortunate that many
- existing initial document forms are poorly suited for this purpose.

The introduction of an automated control system requires unification of
documentation. For example, a unified document has been introduced at the
Frezer plant for calculating the volume of finished work, wages, etc. This
document can be easily recorded for computer processing. Work is now

i proceeding on the development of a document to serve the function of record-
k ing initial information which will be applicable for immediate computer
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processing. By following this method, it will be possible to increase the
reliability of computer operations, and to eliminate errors during computa-
tions. But what is the legal basis for such documents? This problem still
needs to be examined.

Other problems also await solution. For example, how is it possible to
coordinate records in punchcard form in view of the necessity of continuous
updating of some cards? What is the legal basis for such records? This may
seem a boring subject, but it affects real people with responsibilities, a means
of livelihood, and work reviews. Therefore, these problems today take on an
immense social significance.

Responsibility for Computations

Finally, there is the third class of problems. This concerns the utilization
of computer-processed results in social-economic activity, in legal matters—
it is the problem of the reliability of information and the responsibility for
its accuracy. Who certifies that the calculations executed by computers are
correct? Who is responsible for them? The programmer or the operator? Or

; maybe the machine itself? After all, no one signs the tabulated output.

These are serious problems, pertaining not only to the law and to econom-
ics, but also to psychological factors. An automated control system is not just

: only a man-machine system, as many believe; it is a man-machine-man

- system! Computer results must be used by man. Not everything is running
smoothly so far. It has been reported in the press that it was necessary to
convince the workers at one of the republic’s of the accuracy of calculations

. executed at the computer center of the same Gosplan. Planning calculations
i output by computer in the form of tables were not signed by anyone. There
. was, so to speak, no element of certification for the data, and the workers
¢ of the Gosplan department doubted the validity of such a document.

- In other words, there is much food for thought here, and much work to
be done. Undoubtedly, there are additional legal problems pertaining to the
use of computers in the national economy. They await rapid, scientifically
substantiated, and comprehensive solution. This is one of the most impor-
tant conditions for successful execution of the social and economic problems -

+ of the ninth five-year plan, and for the establishment of a material-technical
base for Communism. The law must help cybernetics.

SCR Commentary

Although it is not yet a problem of primary concern, there is a growing
_ awareness in the Soviet Union of the need to enact new legislation covering_




TOP

Fthe use of computers, especially in management spheres. An example of a
i real problem cited in this article is the case where planning documents
generated by a computer, presumably on the basis of a program that pro-
: cesses raw economic data, would not be accepted by planning organs because
there was no provision for “certifying” their authenticity.
" In many management areas, decisions based on computer calculations
. rest in a legal limbo. This is a particularly vexing problem for management,
« especially in a society where every decision must be backed up by authen-
ticated data. The manager who relies in the main on computer generated
data is reluctant to make any significant decision on the basis of that data
in the absence of someone else on whom the blame can be placed if the
decision proves to be faulty. By the time the data reaches the manager, he

. is no longer able to identify people responsible for its generation.
' In addition to establishing a legal basis for the use of computers, a num-:
“ber of writers have cited the potential value of computers in providing

. information retrieval systems for legal data.

EF " BRIEF ITEMS—continued. . .
|
i

| of Enterprise ‘Construction for
} Heavy Industry. The efficiency of
: this system has already been made
: evident even in the first stages of its
 use. In the future, builders plan to
i include all primary construction
i projects in the system.

b

)
}

| Oblast computer centers comprise
tless than one-quarter of the total
. effort. At a number of enterprises
:and organizations, work on the
i transfer of computer centers, ma-
- chine accounting stations, and ma-
chine accounting bureaus to a self-
: supporting basis is weak, and cooper-
{ation in the use of computer hard-
i ware is developing poorly. Only 27%
‘of the computer centers and ma-
ichine accounting stations and bu-
reaus operate on a multiple-user ba-
‘jis, and many computer centers are

not used as multiple-user centers '

Management projects handled by

'even though their average machine
' usage is less than 11 hours per day.
More than 55% of the machine ac-
‘counting stations operate only one
shift, and the rest are busy only 1.5-2
shifts. Machine accounting bureaus
i are active only 4-6 hours per day.
There are still no special organi-
zations for the design, assembly, and
introduction of computer hardware
in production management. 1. A.
Bondarenko, First Secretary of the
| Rostov Oblast Committee of the
| CPSU, calls for the creation of such
ian organization to direct not only
‘ the design, assembly, and debugging
of computer hardware, but also its
. repair and the training of personnel
. to introduce and operate automated

management systems.

(Ek. gaz., No. 23, 1971, pp. 5-6, Opyt i pro-
: blemy sovershenstvovaniya upravleniya)
- BRIEF ITEMS continued on p. 58

57



TO°P

BRIEF ITEMS—continued. . .

. Medical Institute nominated A. P.
. Anokhin for his monograph enti-

. 1968 (Anokhin is a noted neurocy-

LENIN PRIZE NOMINEES

Fourteen projects have been ac-
cepted in nomination for 1972 Lenin
Prizes in the area of science and
technology. Four of the nominations
are for work related to cybernetics,
computer technology, or mathemat-
ics. S. V. Emel’yanov and V. 1. Ut-
kin were nominated by the Institute
of Management Problems (Automa-
tion and Remote Control) for work
on “The Theory of Variable-Struc-
ture Systems.” The First Moscow

—

tled Biology and Neurophysiology of
the Conditioned Reflex, published in

! berneticist). Work in the area of :

. mathematics area,

- lov Mathematics Institute for his
“ monograph entitled The Method of "
. phone or telegraph channels, using

. (Sots. ind.,Feb. 12,1972, p. 3, Ot Komiteta po ‘

“Fundamental Studies of Heterocon- |
versions in Semiconductors and the °
Development of Instruments on .
their Basis” resulted in the nomina- ; |
tion of Zh. 1. Alferov, V. M. An- |
dreev, D. Z. Garbuzov, R. F. 1
Kazarinov, V. 1. Korol’kov, and D.
N. Tret’'yakov by the A. F. Ioffe
Physicotechnical Institute. In the
I. M. Vino-
gradov was nominated by the Stek-

Trigonometric Sums and Number
Theory, published in 1971.

Leninskim i Gosudarstvennym premiyam
SSSR) ;

GARNI TRANSLATION
COMPUTER

_guages. It has been implemented us-
“ing an algorithm for translation

from Russian to Armenian, based on
a 6000-word dictionary in the subject
area of mathematics. It was deve-
loped and built at Erevan State Uni-
versity, and was first described in
1970 by R. L. Urutyan in a Candidate

. of Technical Sciences thesis for the

Institute of Cybernetics of the Uk-

rainian SSR Academy of Sciences.
(Chelovek i vychislitel'naya tekhnika, V. M.
Glushkov, et al., Naukova dumka, Kiev, 1971,
pp. 46-47)

MINSK COUPLER ADVERTISED
The Kiev Radio Factory has ad-

! . . -
* vertized in the newspaper Economics

Gazette its Minsk-1560 coupler for
use with the Minsk-32 computer.
The factory claims that “organi-
zation of automated management or
production control systems, or other
types of information systems based
on the Minsk-32 computer, is impos-
sible without a device for reconciling
the computer with communications
channels.” The Minsk-1560 “permits
active dialogue with the computer in
real time for 32 users simultane-
ously.”

Communication can be via tele-

either normal telephone lines or in-
ternal communications lines (up to
15 km in length). As many as three
1560 units can be used with a single
Minsk-32, providing access to 96
remote users. Internal software in
the 1560 handles diagnostic monitor-

' ing and an operating program. No

The Garni computer is a special-
purpose machine intended for auto-
matic translation of natural lan-

price for the device is given.
(Ek. gaz., No. 4, January 1972, p. 23/1)
BRIEF ITEMS continued on p. 63



TOP

Brain Modeling Has Practical
Applications

V. ZHURAVLEV

“May I have your attention,” said the chief of the experiment. “We shall

begin!”

I placed my hands on a panel with many buttons and began to press them .
| one after another. The problem consists in finding the combination of but- |
:tons that would light a lamp on the panel. |

The light simply did not want to go on, and when it finally did, I felt as
happy as if I had found a needle in a haystack.

. Then I was shown a sheet full of lines, numbers, and strange symbols.
) “This is an autograph of your thoughts during the search, or, as we call
{ it, an algorithm—a method of problem solution,” explained one of the engi-
i neers. “By having this algorithm, it may be possible to develop a machine
i that could solve the problem instead of you.” '
i The unusual experiment in which I participated took place five years ago
t in the laboratory of information processing in the brain at the Higher Neu-
i ral Activity Department of the Biology Faculty of Moscow State University.
- At that time, this was one of the newest laboratories of the university, under
. the direction of A. V. Napalkov, Candidate of Biological Sciences, and it was
- just taking the first steps in modeling the brain.
¢ The brain of animals and man has been comparatively little investigated
. by physiologists and psychologists, and is a greater mystery than the distant
stars. Nevertheless, on the basis of the small segment of knowledge mastered
" by science, the world’s neurocyberneticists are performing miracles. ;

Several years ago an American scientist, Samuel, developed a cybernetic
device that could play checkers. This device, in contrast to all the other
available machines of that time, did not contain complete, previously-pro-
grammed information. The machine played the first few sets with man very
poorly, but in time it “gained” experience and one day an American cham-
pion lost a game to the machine. The secret of the machine-winner was that
the designers equipped it with an adaptive “artificial intellect.” At present,
machines equipped with “artificial intelligence” constructed on the basis of

7 ‘Translation of the article “Modeling the Brain” (“Modeliruetsya mozg™), in the newspaper
- Sotstalisticheskaya industriya, November 18, 1971, p. 4; translated from the Russian by Irene

o Aenew.

—
i Soviet Cybernetics Review, May 1972
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the modeling of the brain’s informational processes exist in many countries.
Among them are those developed in the USSR, including the contribution
of the laboratory of information processing in the brain of Moscow State
University.

Neurocyberneticists are people of different professions—Dbiologists, math-
ematicians, physiologists, engineers. They use computers in enterprises,
institutions, and design bureaus, to which they bring methods, obtained in
the laboratory for the solution of different creative problems.

; Industrial Applications

{  Workers in the coal industry once turned to Napalkov’s laboratory to find
out how the decisionmaking process is altered in the presence of stress. For
| example, dispatcher stations were tested under normal conditions. During
j emergency situations, it often appears that men cannot make efficient deci-
i sions. These decisions varied, but the laboratory was able to discover general
" principles (algorithms) which were applicable to many different situations.
. Under the direction of L. G. Rajkov, Candidate of Technical Sciences, these
i algorithms were input to the computer. Subsequently, it was possible to
; forecast how man will behave in emergency situations under conditions of
i alarm, fear, and terror. :
. The repair of mining equipment is a complex operation. It is difficult to
i find an optimal plan for the sequence of repairs of machines and instru-
{ ments, and valuable equipment often remains idle or is not used at full
capacity. After becoming acquainted with the work of the dispatcher in
charge of equipment repairs, the researchers discovered a set of general
rules that resulted in a successful solution of problems. Man used to act on
the basis of his intuitive thinking, now it is possible to formally represent
the mechanisms of decisionmaking, which paves the way to optimization.

After developing a robot for mines, the laboratory began to develop al-

. gorithms of the behavior of man in different professions. Algorithms were
developed for the behavior of a pilot controlling the landing of an airplane.
Investigations also revealed the difficulty of the work of airport controllers
in handling the take-off and landing of aircraft. A controller at an airport,
especially a large one, must make rapid and correct decisions, and he experi-
ences great stress.

P. Novikov, a biologist and graduate student of the Moscow Bauman
Higher Technical School, started to work on modeling a cybernetic control-
ler for Aeroflot (Civil Air Fleet). This system is already in operation, and
consists of special blocks with algorithms and a computer. This robot is used
to help solve complex problems of designing control systems for aircraft in
which man still remains an important link. Man’s influence on the design
of theoretically new systems is being forecast at present.

O U US yOu R
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t Use in Criminology
% “Other examples of modeling human activity can be shown,” states Na-
i palkov. “For example, the laboratory, together with personnel of the public
: prosecutor’s office, has developed an algorithm of the thought processes of
‘an investigator solving a crime. It was found that each investigator has his
-own ‘handwriting’: his own style of searching out the truth. It was found that
the method used in achieving the goal was not always the best. The criminal
‘tries to throw the investigator off the track. False clues create stumbling
i blocks, and the investigator resembles a sculptor trying to carve from rock
i his own creation. Suppose the sculptor, in finishing his work, discovers he
*has accidently chipped away a needed segment. This is an unfortunate
* mistake and the entire work goes down the drain. A similar situation takes
rplace when an investigator does not see immediately the true facts.”
It is possible to optimize the work of an investigator by using a computer.
' Here, the capabilities of a computer to handle information faster than man
- are obvious.

It isinteresting that in developing algorithms of the work of an investiga-
tor, the algorithms of the interaction of two opposing systems were discov-
ered. Each strives to achieve its own goal and to suppress the activity of the
opponent. The laboratory developed appropriate models of the behavior of
each of the interested parties, as well as the system as a whole. These models
can be of importance in the analysis of the struggle of two types of animals,
and, in general, in various areas of biology and medicine in which complex
problems involving an organism’s struggle against infectious diseases, the
spreading of an epidemic, etc., are studied.

There are still no machines in the world which are capable of solving all
informational problems. Neurocyberneticists place great hope on third-gen-
eration computers being developed today, and which, according to all predic-
tions, will be capable of helping in the modeling of such processes of the
brain as intuition.

Decisionmaking Models

But in dreaming about the machines of the future, neurocyberneticists

. are not standing still. Striving to use the achievements of today’s electronics
¢ and cybernetics to the maximum, they are mastering the laws of the intel-
lect with the application of algorithms-tests. For example, laboratory staff

: members V. P. Khovanov, N. V. Tselkova, and E. R. Serebryakov have
" developed several algorithms of the thought processes of a designer and a
i scientific research project leader, and algorithms related to the making of
; collective decisions during industrial meetings. To accomplish this, a system
{ of interviews, surveys, and questionnaires was introduced in a number of
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" scientific research institutes. Tables of optimal methods for the solution of

some scientific research problems were developed, particularly problems of
planning the distribution of assignments. The knowledge of these al-
gorithms undoubtedly will accelerate the development of scientific studies,
and expedite scientific discoveries and technical developments.

“Already, many models have been developed which could be useful in
pedogogics, medicine, and other sciences,” states Napalkov. “Even in such
processes as the creativity of an actor, writer, or a composer, it is possible

* to significantly increase overall efficiency. It would seem that the process

that does not easily lend itself to analysis is the capability of an actor to
recreate and thoroughly understand his role, but even this today can become

. a subject of scientific analysis and modeling.”

In the laboratory of information processing in the brain, I was introduced
to the work of N. V. Tselkova, a senior scientific associate. She is one of the
authors of a theory of the functioning of multilevel information models
developed by neurocyberneticists. This is a theory about the neurocybernet-
ics of the future, but it includes problems of the present—problems of the
application of the methods of modeling the brain in the national economy
and management systems. Soon, heads of Moscow enterprises will become

~acquainted with some of the problems of this theory. ...

SCR Commentary

Despite a long-standing Soviet interest in the theoretical constructs of
artificial intelligence, actual accomplishments in the USSR have been ex-
tremely limited. Only in the areas of pattern recognition, game playing, and
machine translation have there been any significant studies. In the more
central realms of the study of artificial intelligence, basic Soviet work has
been concerned with what they call “brain modeling”—that is, the study of
thought processes. Much of the work is conducted by scientists trained origi-
nally in biology and medicine.

. A. V. Napalkov is the leading Soviet specialist in the area of artificial
intelligence, and his laboratory at Moscow University is the primary center
.in the country for studies that can be broadly classed as artificial intelli-
:gence. However, as is clear from this article, much of its activity deals with
‘practical problems in the national economy, rather than with advanced
‘theoretical studies. Thus, Napalkov’s group has concerned itself with indus-
trial psychology, man-machine relations on a fairly mundane level, and
criminology. There is an attempt in the article to suggest that these projects
have important theoretical purposes and serve as practical vehicles for es-
tablishing algorithms of the processes of human thought and decisionmak-
ing. And while there is undoubtedly a large measure of truth to this, it also ,
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sseems obvious that the bread-and-butter work of the laboratory is in the
solution of the immediate, practical problem presented by the sponsors of
-the various projects.
The sponsor of greatest interest is the public prosecutor. The article’s
statement of this project is indeed curious. Surely no one can take seriously
‘the description in the article of this project. What is raised is the question
;of the involvement of Soviet computer specialists and cybernetics research-
i ers in the use of new technology by the Soviet police apparatus. Victor Zorza,
i specialist in Soviet affairs for the Guardian of Manchester, has postulated
! a burgeoning interest in the development of computer-based systems for the
: KGB. The purpose is the creation of a sophisticated method of controlling
- dissent and political deviation through the use, or the illusion of the use, of
&computer technology. It is squarely on the basis of articles such as the
present one that Zorza is building his case.

[ BRIEF ITEMS—continued. .

!

Lﬂ NEW MANAGEMENT | Economics and Production Control,”
" CURRICULA ; “including sections on technical and

| ' graphical management capabilities,
Several new courses have been . and automated production control

" planned for the 197273 academic’ ' systems. The course “Fundamentals

year in the area of improving the' of Economics and Management of
economics education of workers. ' Agricultural Production” is in-
Massive economics training Of[ tended for middle echelon manage-
managers, specialists, and laborers: | ment of kolkhozes and sovkhozes.
has been mandated by the decree of | | Workers and members of kolkhozes
the Central Committee of the CPSU. | | can take the course “Fundamentals
A course entitled “The Science and | | of Economics Knowledge.”

Practice of Management” will be off- | | (Ek. gaz., No. 5, January 1972, p. 7, Proekty
ered to personnel managers at high | | tipovykh uchebuykh planov)

levels (ministries and central agen-

cies). Managers of enterprises and ' CEMA AUTOMATING

; associations will be offered a course . CONSTRUCTION
! on “Fundamentals of Scientific Man-

Ltp take the course “Fundamentals of

agement of Socialist Production,” | The first stage of work on laying a
which will include course work on = foundation for automation of con-
information supply for manage- struction design in the CEMA coun-
ment, technical equipment, and au-  tries has been completed. Standard
tomated management systems. Mid-  terminology for automation of con-
{ dle echelon industrial management  struction design, as well as software
: personnel will have an opportunity BRIEF ITEMS continued on p. 64
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BRIEF ITEMS—continued. . .

for an automated design system (SA-

PRO) have been developed. New
methods have been tested experi-
mentally in several CEMA coun-
tries. |
(Ek. gaz, No. 52, 1971, p. 19, 32-3 zasedanie
Postoyannoj komissii SEV po stroitel’stvu)

what the workers of enterprises al-
ready using or preparing to in-
troduce computers must know. The
film provides viewers with a graphic
concept of methods of standardizing

. documents intended for processing
by computer and of the hardware

" used in collecting raw data at vari-

HUNGARIAN COMPUTER
NETWORK

The Hungarian Committee on
Computer Technology, established
three years ago, has developed a pro-
. gram for the creation of computer

centers during the current five-year
. plan (through 1975). Work will be di-
rected at creating a base and ac-
cumulating scientific resources for
" the extensive utilization of comput-
. ers. The plans, recently approved by
the government, call for the organi-
zation of a state network of com-
¢ puter technology by means of joining
; computers into one system and or-

ganizing remote data processing.
' The network is projected for im-

plementation by 1985.
(Ek. gaz., No. 4, 1972, p. 20, Figyelo)

MANAGEMENT FILM WINS
+ CONTEST

ous stages of the production process.

Other films chosen to compete in
the contest included “Automated
Systems of Enterprise Manage-
ment” (Ministry of Instrument Con-
struction, Means of Automation, and
Control Systems); “The Scientific
Organization of Labor at the Moscow
Thermal Automation Plant” (Minis-
try of Instrument Construction,
Means of Automation, and Control
Systems); “Automated Management
System at the Azovkabel’ Plant”
(Ministry of the Electrical Engineer-
ing Industry); and “Automated Sys-
tem for Managing the Production of
Metallurgical Shops” (State Scien-
tific Research Institute of Scientific

and Technical Information).

(Ek. gaz., No. 29, 1971, p. 22, Smotr-konkurs
fi'mov po NOT; Ek. gaz., No. 31, 1971, p. 24,
Kinolenty-pobediteli; Ek. gaz., No. 33,1971, p.
21, Velenie vremeni)

! STATE BANK AUTOMATING

The First All-Union Competition’

for Films on Problems of the Organi-
zation of Production, Labor, and
Management has awarded first prize
to the film “Command of Time,” pro-
duced by the Leningrad Science
Films Studio. The movie, filmed at
Leningrad’s Svetlana Production As-
sociation, deals with the experience
of introducing computer technology
in production management. Using

concrete examples, the film tells

. 64

The State Bank is planning to use
computers to manage currency cir-
culation and to perform accounting
operations. In the more distant fu-
ture, the Bank will establish an auto-
mated management system. A plan
for a single system automating all
USSR State Bank operations is being
prepared. It calls for the creation of
30 computer centers and 16 new

BRIEF ITEMS continued on p. 68
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" Why Not Efficient Use of Computers in
Trade?

A. KOCHUROV

Director, State Department Store (GUM);
Candidate of Economic Sciences

!V. SHUB

Head, GUM Computer Center;
é Candidate of Technical Sciences

3
g

The expansion of economic agreements between stores and suppliers and
. the growth of economic and accounting information have significantly com-
. plicated the management of commercial relations. Today it is unthinkable
> to manage trade without the application of scientific and technical achieve-
. ments—i.e., econometric methods and computers.
. The development of automated management systems in trade is just as
" important as in instrument construction, transport, light industry, and
: other branches of the national economy.

As is known, the economic activity of a large department store includes
day-to-day processing, unification, and analysis of extensive economic infor-
mation related to the determination of specific requirements for different

:» goods, compilation of appropriate orders and delivery requests, monitoring
of fulfillment of supplier’s obligations and financial transactions with them,
; efficient regulation of the delivery of goods and the size of stocks, accounting
. and control of the stocking of goods, materials, and financial funds, analysis
i and forecasts of consumer demand. For example, as many as 300,000 people
- make 220,000 purchases each week at Moscow’s State Department Store
(GUM), spending some 2 million rubles. Only a computer can rapidly and
efficiently cope with this volume. Therefore, a computer center was organ-
ized at the store for efficient management and utilization of its material and
labor resources in order to promote more sales, to increase profit, and to
improve customer service. The solution of these problems to a large degree
depends on the technical base of the automated management systems.
Four years have passed since the day of the establishment of the com-

——

;_-~—_L';'_';Z‘.’;_L> e - - L T oa—
Translation of the article “At Half Capacity” (“Vpolsily™), in the newspaper Izvestiya. Decem-
ber 2, 1971, p. 3; translated from the Russian by Irene Agnew.

<

v
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“puter center. However, just as during the first year of its operation, the
center still faces several unsolved problems which make it impossible to
utilize the center successfully.

The data base of the automated management system consists of a body
of planning and financial indices, office correspondence, and standard refer-
ence information, and provisions for its storage, correction, and control. The
most important portion of the data base is reference information which
includes tables of prices and trade discounts, inventory standards, payrol!
information, circulating capital, names and codes of suppliers, etc. All this
information must be standardized and coded prior to machine processing.

. 200 Different Bills of Lading

Many questions arise concerning documentation accompanying goods.
Each supplier as a rule has its own types of forms and invoices. Thus, sewing
factories in Moscow use more than ten types of invoices and 200 different
bills of lading. For efficient operation of an automated management system,
: the USSR Ministry of Trade, together with the ministeries that supply
~ consumer goods, must establish a unified set of document forms. This is vital
. for efficient use of computers in trade. The problem has been discussed often
i in the press and it has been a frequent topic of speeches at various confer-
¢ ences, but it has not yet been solved.

The same problem arises in coding. The price list number or the mer-
. chandise grade placed on documents by suppliers does not contain the data
required for machine processing. It is necessary to add codes manually at
warehouses. The state-wide classifier of industrial products, developed by
several institutes, has many shortcomings. Furthermore, its final approval
has been delayed.

The situation with respect to pricing is also complicated. Many prices
exist for the same item—the price of a coat, for example, depends on the size,
quality, lining, etc. Furthermore, the differences fluctuate within the limits
of only one or two rubles and sometimes only a few kopeks. Such discrepan-
_ cies increase the burden of computerized control of the accuracy of base
* prices, increase machine processing time, and complicate the preparation of
papertape and punchcards. Therefore, the State Committee on Prices should
immediately decrease the number of retail prices for similar goods, taking
into consideration increases in the utilization of computers both in trade as
well as in light industry.

Information is input to the computer from papertapes or punchcards. But
to transfer data from initial documents to papertape or punchcards requires
a great amount of manual labor. The volume of input information at GUM
constitutes some 400,000 document-lines/month. Twelve operators are re-
quired to punch and control this information, and eight more persons are
required for the output and control of the resultant reports. What kind of ;

-
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automation is this, if the manual labor of accountants and economists is
 replaced by the manual labor of operators? Readers are needed that would
make it possible to input data to the computer directly from initial docu-
! ments. But so far industry has not produced such a device that could be
: connected to the Minsk-22 or Minsk-32 computer.
. The State Special Design-Technological Bureau of Calculating Machines
g developed for GUM tag punching equipment consisting of devices for record-
. ing information and reading it from price tags. But the equipment was found

: to be unreliable and did not satisfy the industry’s requirements. :
¢ |

Cumbersome Punching Shops

1

i

§ Cash registers with punch attachments can also be used to record de-
mand for goods by entering on the sales ticket the code of the item sold,
. simultaneously with the price. So far, such machines are not being produced
: by industry.

* Invoicing devices with punch attachments which would combine the
process of document preparation and transfer of information to papertape
are needed. The absence of such equipment forces the establishment of
cumbersome punching shops at the computer center.

Trade workers are issuing serious complaints to the Ministry of Instru-
ment Construction, Means of Automation, and Control Systems, which is
extremely slow in the development of these devices and does not supply large
2 stores with adequate hardware for the collection and transmission of infor-
mation.

There are difficulties in programming due to inadequate development of
standard programs, absence of efficient translators based on an algorithmic
. commercial language, and lack of unification of the equipment of already
- existing and operating computer centers in the commercial area. Qualified
: personnel are needed to correct this situation. This means that it is neces-
. sary to increase the training of trade economists who are familiar with
» computational mathematics, systems analysis, and operations and control
theory.

The use of computers in trade will make it possible to better satisfy the
growing requirement of the Soviet people for consumer goods, and will
provide high efficiency in the operations of the industry....

g
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SCR Commentary

i We have printed several articles in the past on the use of computers by

:Moscow’s State Department Store (GUM), almost all of which described the
_isystem in glowing terms, mentioning only incidentally if at all the existence
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“of problems. In the present article it is admitted that problems to which the

computer was intended to supply a solution at the time of its installation
four years ago remain today untouched by automation. The basic stumbling
blocks appear to be the impossibility of coping with the large volume of
required information, most of which does not exist in machine-readable or
even standardized forms, and the failure of Soviet industry to produce equip-
ment for such a simple task as producing machine-readable price tags or
cash registers with a papertape punch attachment.

The major efforts to introduce computer technology in retail trade in the
Soviet Union have been at GUM and in the Ukrainian Republic. Successful
application appears to be minimal so far, to say the least.

‘_f'oTﬁié 1966-67 academic year were
- within 0.4% of actual enrollment.

mechanized accounting installations

[
during the current five-year plan. P

(Ek. gaz., No. 41, 1971, pp. 5-6, Gosbank na
sluzhbe sotsialisticheskoj ekonomike)

COMPUTER PLOTS SCHOOL
CONSTRUCTION !

A program has been developed by .
. the Ukrainian SSR Institute of Cyb-!

ernetics to assist the republic Gos-!
plan in planning the development of |
new general education schools.

Proposals for distribution of capital |
investment in new schools are pre~l

* pared annually for Ukrainian SSR
' Gosplan, taking into consideration .
: population centers where schools are

needed and the volume of construc- e Febraary 2, 1972, p. 1, Nadezhnyj po-

! tion already committed in different

regions. Some 100 parameters and
characteristics of schools are eva-
luated. In addition, the programs
predict the number of students and
classrooms needed over a ten-year
period. The program has been widely
used for several years. Machine-

‘generated predictions of enrollments

!
P
§

i moshchnik)

' (Chelovek i vychislitel'naya tekhnika, V. M.
Glushkov, et al., Naukova dumka, Kiev, 1971,
p- 57)

' COMPUTER PLANS FREIGHT

A Ural-14D computer has been
‘installed by the Zabajkal Railroad
- Administration. The computer’s first
assignment was to make up
_schedules for freight train traffic. It
took the Ural-14D, which executes
. 5000 opns/sec, two hours to complete
the task and forecast optimal train
sizes. The Ural-14D will serve as
base for the future Zabajkal Com-
puter Center.

~MARS PROBE COMPUTER

The control systems of the Mars-2
and Mars-3 automatic probes in-
iclude an .griegtation system, a gyro-

-BRIEF ITEMS continued on p. 71
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Successful Systems Shelved
M. OVDIENKO
Special Correspondent

The State Design and Planning Institute for Automation of the Nonfer-

- rous Metal Industry established a Northern Caucasus Branch 20 years ago

. in Ordzhonikidze. The staff at the Branch has developed and introduced in

* nonferrous metallurgy enterprises dozens of instruments and many systems
for automating technological processes.

Many orders for the most advanced instruments for automatic monitor-
ing and regulation of technological processes have been received, and orders
continue to come in. Many plants send requests to the Branch asking for
help in the introduction of automated process control systems.

There is a great demand for installations and equipment developed by
the Branch and produced by its experimental factory, . .. and patents have

~ been obtained on many of these items. Unfortunately, they are produced in
small numbers, since an experimental factory at the Branch is not capable
- of larger output. No other plant produces these instruments and devices.

A small mass-production plant should be established for the production
of existing and newly developed special-purpose automation equipment.
Plans for its construction were completed several years ago. A site has been
selected and the design documentation has been prepared. And yet construc-

. tion of the plant is delayed. This is the fault of the USSR Ministry of
¢ Nonferrous Metallurgy and the construction organizations.

' No Design Group

{  Orders for projects related to comprehensive automation of technological

. processes at enterprises are being only partially filled. There are other

reasons for this. One of the most important is that there is no design depart-

. ment and in general the Branch does not enjoy the status of a design organi-
zation.

- It would be worthwhile to discuss in some detail the development and

“introduction of the automated control system for the Almalyk Mining-

. Metallurgical Combine. This is a typical and instructive event which reflects

! Translation of the z;rticle “From Culmination to the Shelf?” (“S kul’mana na polku?”), in the
! newspaper Ekonomicheskaya gazeta, No. 48, 1971, p. 8; translated from the Russian by Irene

,L{{E’?ew-,
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the general shortcomings in the sphere of automation of nonferrous metal-
lurgy.

The Branch developed an experimental unit for one of the sections of the
combine’s concentration plant, and, according to the agreement, helped
debug it after it was put into operation.

The Combine was satisfied with the system and asked that similar sys-
tems be installed in the remaining sections of the factory. The Branch would
be delighted to do this, but it does not have the necessary capabilities or

. material resources. The Branch’s parent institute decided that it would be
: impractical to use the Branch’s scientific personnel for this work. The Minis-

try rerouted the request of the Almalyk Combine to the Leningrad Automa-
tion Design Institute. And a letter was received in Ordzhonikidze from the
Ministry of the Power Engineering Industry stating that a project to auto-

: mate production processes at the Almalyk Combine, including the concen-
" tration factory, had been completed [earlier] by the Mekhanobr and the

Automation Design Institutes, but the system had not been put into opera-
tion as yet, and the working drawings had become partially outdated. There-
fore, the Automation Design Institute should up-date the project, taking into
account the scientific research and experimental design tasks prepared for
the concentration factory by the Northern Caucasus Branch and should

. enlist the Branch for assistance in the project.

Old Project Adopted

How can this be explained? There already is an automated system, and
it has been checked out and tested in one section of the factory. Instead of
introducing it promptly, the Ministry of the Power Engineering Industry
suggests that an old project be up-dated and adapted as the new automated
system.

One year has passed since that time, and the project has not advanced
one iota. In other words, automation is on the skids.

Naturally, the personnel of the Northern Caucasus Branch are not indiff-
erent to whether the systems and instruments developed by them are intro-

. duced and used to serve the technical progress of industry, or are shelved.

One of the reasons for the unsatisfactory progress in automation in this
industry is the absence of precise coordination and cooperation in the work
of the scientific research and the planning and design organizations. The
diversity of the industrial processes, the equipment, the raw materials being
processed, and the finished production requires that a special approach be
used in the execution of automation projects. However, some automated
system projects have been developed without due consideration of these

" specific aspects, and the engineering solutions incorporated in these systems

70 .
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T The absence in ‘the industry of a comprehensive design and planning

! organization working on automation leads to the fact that the development
of the systems and the documentation is conducted by different organiza-

! tions.

'

Experience Acquired

It is quite evident that the handling of the scientific research and experi-
mental design tasks, the software, the planning, and the production and
introduction of developed automated systems by one organization, from
beginning to end, would make it possible to avoid these shortcomings.

The Northern Caucasus Branch has already acquired a certain amount
of experience. It was gained during the development and installation of
automated systems for a number of enterprises. Projects at the Elektrotsink
Plant, and the Ust’-Kamenogorsk and Almalyk Combines were carried out
| according to a unified plan and according to a rigid schedule. The systems
which were designed are operating successfully.

The Branch feels that it would be practical to give it the status of a design
organization and to strengthen its subdivisions involved in the design and
introduction of automated process control and management information
| systems. These suggestions of the staff of the Branch are supported by the
. Northern-Osetin Oblast party committee. Now it is up to the USSR Ministryf
! of Nonferrous Metallurgy to take the next step.

NPy

BRIEF ITEMS—continued. .. |
L

scopic device providing for stabiliza-

tion of the probe in space, an on-|
board digital computer, and a system :
for autonomous space navigation.
The autonomous control system per- .

. mits the stabilizing and steering of ;
¢ the probe during the last stage of the |

I . T

mother ship’s flight, during trajec- ;
tory correction, and during braking. !
In the first two instances, correction
data on the magnitude and direction
of the engine thrust, essential for
performing these maneuvers, is fed
to the on-board digital computer via

radio communication from Earth.

The computer is also supplied with
information from the gyro-stabilized
platform on the position of the probe
in space. The on-board computer pro-
cesses the data and issues commands
to activate the probe and to turn the
engine on and off, and the autono-
mous control systems carry out these

operations.
(Moscow News, Supplement, No. 2, 1972, p.
9-10, Mars: Composite Explorations)

BRIEF ITEMS continued on p.73
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10 Billion Accountants Needed

V. GLUSHKOV

. Let us calculate. .. the number of management problems in each of
several selected areas, multiply the figures thus obtained by the total num-
ber of institutions in the national economy of each of the various types, and
total the results. Estimates such as this were carried out during the last

five-year period, and made it possible to estimate that the total number of
_[management] problems occurring annually in the national economy of the
USSR require 10*¢ arithmetic operations [for their solution].

To illustrate this figure, let us assume that a man at an adding machine
executes some 300,000 arithmetic operations in a year. Even if this figure
were to be increased three fold, to almost 1 million operations—i.e., 108
operations—it would mean that 10 billion persons would be required to solve
all of today’s management problems. These results indicate that already
today it is impossible to solve all the necessary management problems by
ordinary methods. New hardware capable of increasing labor productivity
in management many thousands of times must be used.

This hardware includes computers and computer-based automated con-
trol systems. Even the Minsk-32, which is comparatively slow by today’s
standards, is capable of executing up to 30,000 opns/sec. Since there are
about 30 million seconds in one year, this computer can execute 900 billion
operations. Allowing for possibie slowdowns (recalculations, repairs, auxili-
ary operations), it would take 25,000-30,000 such machines to execute 10*°
operations annually. This number can be decreased by introducing more
advanced computers. The latter figure corresponds to the planned rate of
computer production. Thus, technically, the prospect of solving all necessary
management problems with the application of computers is quite possible.

An obvious question arises. Must all these problems be solved by comput-
ers? What are the advantages of doing so? To answer this question let us
state it a little differently. What is lost when these problems remain un-
solved? If we are talking about coordinating calendar delivery plans with
production plans for suppliers and users, a poor solution of the problem will
result in obvious loss. ...

Translation of excerpts from the article “The Computer Advises, the Specialist Solves” (“EVM
sovetuet—spetsialist reshael”), in the newspaper Tzvestiya, December 15, 1971, p. 3; translated
from the Russian by Irene Agnew.
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¢ Doubling Economic Growth

i It is difficult to calculate the total losses of this type for the entire na-
: tional economy. However, selected observations in machine construction,
: instrument construction, building construction, and a number of other areas
| of the national economy indicate that with today’s complexity of manage-
{ ment problems, their incomplete and inefficient solution results in losses of
2 up to one-half of the available resources. Widespread, optimized solution of
{ all the necessary management problems would make it possible to at least
i double the growth rate of the national economy, while still retaining exist-:
¢ ing proportions in the division of the national income between accumulation
i and consumption. ... :

... the major benefits from the introduction of automated control sys-
tems will be obtained not from simple automation of the management of
individual enterprises, but from a drastic improvement in the management
of their mutual relationships. To solve this problem requires the introduc-
tion of automated management systems at enterprises (or groups of enter-
prises), ministries, and other state organizations. However, this is only one
side of the problem. The second, more important and complex part of the
problem is the organization of coordinated operation of these automated
management systems into one unified system.

This is the type of unification we have in mind when we speak of the
establishment of a unified state-wide system for the collection and process-
ing of information for accounting, planning, and management of the na-:
. tional economy. A successful solution of this problem, as raised by the Direc-.
' tives of the 24th Congress of CPSU for the Ninth Five-Year Period, will

make the largest contribution to strengthening the might of our country and
. providing new, important achievements for the socialist economy.

BRIEF ITEMS—continued. . . [ h

R
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- BEST COMPUTER-USE CONTEST P tion of the Donetsk automated con-
; . . I trol system, and to the Azovkabel’
The Ukrainian Republic Council  Plant for the introduction of the
" of SCientiﬁC and TeChnical SOCietieS’ Azovkabel’ automated Control sys-
organized the First Competition for  tem. The annual savings from the in-
Best Use of Computers, from Febru-  troduction of the Donetsk system
_ ary 1to December 1,1970. First prize  amount to 700,000 rubles, and from
" and certificates of merit were the introduction of the Azovkabel

~ awarded to the personnel of the Do-  system, to 630,000 rubles.
i netsk Machine Construction Plant BRIEF ITEMS continued on p.79
_Lfor the development and introduc-
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Agrocybernetics Applied in Ukraine

A. SKRIPKA

Head, Department of Economic Cybernetics,
Ukrainian Agricultural Academy;

 Candidate of Economic Sciences

[ESE PR

The development of an automated system for planning and management
of the agricultural economy is an urgent task. What course should be selected?
Which problems should be solved first?

We would like to illustrate the role of cybernetics in agricultural produc-

. tion by citing the following example. To successfully develop livestock breed-

PG

IR S N

g

ing it is necessary to know each animal well. Hundreds of pieces of informa-
tion are required, many of which change annually. Months are needed for
specialists to process the data.

We used computers for qualitative evaluation of 6 million head of cattle.
As a result, we obtained characteristic indices of breeding animals for all
categories of agricultural units in the Ukrainian Republic and for all breeds
of cattle. i

The information obtained with the application of computers makes it
possible to conduct livestock breeding operations more efficiently and com-
prehensively: after all, it is simply impossible to consider every possible
breeding combination for these animals without the use of computers. Re-
cent increases in information on animals and recommendations on improve-
ment of their breeds, which resulted from the use of computers, are of no less
importance than the application of new technology in animal husbandry.

Of course, the complexity of agricultural production presents additional

. difficulties when using cybernetic methods and hardware. Nevertheless, in

comparison with other branches of the economy, agriculture has a number
of indisputable advantages which greatly facilitate the trend towards cyber-
netics. First, the number of products in agriculture is rather small. In the
Ukraine there are 11,000 kolkhozes and sovhozes producing 27 basic pro-

. ducts sold to the state. Secondly, all agricultural enterprises are relatively

similar both in the nature of their operation and equipment, and in their

Translation of the article “Agricultural Cybernetics” (“Sel’skaya kibernetika”), in the newspa-
© per Pravda, November 18, 1971, p. 2; translated from the Russian by Irene Agnew.

‘ _ r I I »
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h;r pfodﬁéfion methods. Differences in the sphere of managéfial labor are also

| insignificant. Many problems in this branch can be successfully solved with
' the application of existing computers and using already developed methods
{ of linear programming.

Streamlined System

However, today we are talking not just about individual problems.
» Agriculture is in need of a unified and streamlined automated planning and
management system. The development of such a system should definitely
not be based on primitive methods or a departmentalized approach. In the
Ukraine, for example, the management of agricultural production is han-

vation, procurement, and the food industry, and by the Ukrsel’khoztekhnika
Association and a number of other organizations. The general aspect and
similarity of problems make it possible to develop methods and programs
which could be used by all interested organizations. This would accelerate
development and lower its cost.

The development of a branch automated system costs hundreds of mil-

to establish central and oblast agrocybernetics centers with a large number
of different computing devices.

Meanwhile, the ministries and departments are striving to develop their
own systems, by their own methods. For example, a computer center of the

agricultural administration is planning to establish a similar center.

Of course, in developing a branch automated system we must not be
guided by the solution of old managerial problems. Such an approach can
only hinder the project. The new goals of the system, which cannot be
attained by anyone individually, consist of qualitatively improving planning
and management and increasing its efficiency.

Today, when intensification of agriculture is sharply rising, it is impor-
tant to discover the quantitative dependence of the growth of production on
various factors. It is not secret that so far these relations are unknown. Even
in planning such an important factor as the yield of a crop, many intuitive

. suppositions are used. This often leads to inadequate substantiation of plans

and disproportion in the development of individual branches. There is an
urgent necessity to further develop the balance method of planning for
higher plan stability, optimization of the production structure, utilization of
its resources, and distribution of production. Scientists have come to the

conclusion that using the same methods, funding, and expenditures, com-

!

| i !

o - I g

dled by the ministries of agriculture, sovhozes, irrigation and water conser-

lions of rubles; the scattering of these funds in different departments leads .
to inefficiency. We are convinced that it is necessary to unify the effort and

oblast Sel’khoztekhnika association was established in Kharkov. The oblast

R I,
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production by almost three times.

Computerized Planning

Work recently conducted at the computer center of Ukrainian SSR Gos-
plan and the Ukrainian Agricultural Academy indicates that computer
capabilities and mathematical methods can be used efficiently for determin-
ing the optimal utilization of soil, equipment, fertilizer, and labor resources,

. and for improvement of the production structure in farms. Thus, in the

Gorky kolkhoz of the Kirovograd region, plans were made to allocate 960
hectares of land for the production of green fodder; an optimal plan cal-
culated by computer made it possible to obtain a similar output from 873
hectares.

It is well known how difficult it is to compile organizational economic

¢ plans. It requires skill, time, and experience. The computer, drawing on
! basic requirements for efficient organization of production, executes in ap-
: proximately one hour an entire system of complex balance calculations and
. finds the best version for combining production branches and utilizing re-
- sources. The optimal plan of organizational economic management
: prompted the personnel of the Dneprovsk sovkhoz to primarily develop rice
. planting, viniculture, and animal breeding, without expanding other areas.

It is hardly necessary to mention that kolkhozes, sovkhozes, and agricul-

tural and planning organizations are interested in having these tasks ex-
- ecuted on a contractual basis. However, this is not possible in practice. The

time has come to develop in the USSR a self-supporting association (with
subsequent development of affiliates in oblasts) which would have a practical
effect on the optimization of production and would solve specific problems

for agricultural enterprises.

During the last year of the five-year plan, USSR farms will receive more

* than 70 billion tons of mineral fertilizer. This will not completely satisfy

their requirements. It is very important therefore in each soil-climate zone
to determine the most efficient methods for using fertilizer. There are a
number of methods available today for selecting the best plan. Some 50
kolkhozes in the Republic are already convinced of the important practical
significance of optimal methods for the use of fertilizer.

However, the application of mathematical methods requires sufficiently
complete and reliable information on the effectiveness of specific mixtures
and doses of fertilizers for different cultures, different zones, and different
soils. For several decades some 10,000 indices have been collected in the
Ukraine on the basis of field experiments. This data is completely inade-
quate. It is even difficult to suppose how many decades would be required to

_conduct the necessary number of experiments. It is possible to help solve this_
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Fproblem by applying one of the new mathematical disciplines—experiment
iplanning. Unfortunately, the agricultural sciences do not train specialists
 for planning of experimental tasks. . ..

 An automated control system can provide for more complete utilization
. of specific economic laws. It is necessary to generalize comprehensive inves-
 tigations in the areas of economics, organization of production, and scientific
i organization of labor.

'i
¢ State Purchases

One of the most complex problems in planning is the efficient distribution
of state purchases of products in the regions of the USSR. The type of
production assigned to a kolkhoz on order from the state and how appropri-
¢ ate this production is to the soil-climate conditions and organizational fea-
tures of the kolkhoz will affect the course of the development of the farm,
the structure of the utilization of its resources, and the level of production .
profitability. We were able to solve the problem of optimal distribution of
. state purchases. On the basis of computers and optimal planning methods,
- a plan has been calculated for the purchase of products for 1975 for the
: Republic oblasts; it is being used during the compilation of the national .
_economic plan for the ninth five-year period. However, a step-by-step solu-
. tion of these problems requires computers which have memories many times
. exceeding the capacity of such machines as the Minsk-22. i
" 1t is said not in vain that without information there is no management, |

and without communication there is no information. It is necessary to drasti- '?
cally improve the communication system in agriculture and increase its '
speed and reliability. This is becoming the most important condition for .
s improving the management of the branch. Without efficient communication
. it is impossible to organize even the monitoring of management, and cer-
1 tainly not its higher level of mechanization and automation. The same
: should be said about automation hardware for the recording, initial process-
“ing, and transmission of information. '
. Experience indicates that one should begin not by purchasing high-cost
- computers, but by initiating large-scale preparatory work. However, there
{is an acute shortage of the required specialists, especially mathematician-
; economists, although a number of USSR higher educational institutions are
| already training them. The problem is that so far no new provisions have
been made for training these new specialists in the schedules of agricultural
organizations. It is impossible to continue to reconcile the fact that our
- higher educational institutions are producing agronomists, animal-husban-
tdry specialists, and even economists who are not acquainted with optimal
i planning methods. . ..

e
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Trouble-Shovotiurwzén the Iskc;122 c
Calculator

YU. ANTROPOV

Special Correspondent

- It was probably the most difficult task in the socialist commitment of the

+ staff of the Kursk Accounting Machines [Schetmash] Plant. And yet, the

: moment when success was achieved went unnoticed—just another working

- day. There were no speeches, no flowers, no brass band: the department of

* technological control simply accepted the last unit of the experimental batch
of the Iskra-122 calculators.

Nevertheless, the staff rejoiced—the first, and therefore the most impor-
tant step had been taken in the organization of the production of third-
generation table-model keyboard computers. This was the finale. But, of
course the event also had a beginning and a middle.

" Anyone can look inside a radio or a TV set. And even an inexperienced
eye can finally find a burned-out resistor or capacitor. Many of the elements
are visible in second-generation computers. But how can one look into a
silicon crystal only one millimeter square that contains hundreds, even
thousands, of components?! What instruments can be used to “sense” their
internal connections? These are not idle questions. Integrated circuits re-

 quire new technological knowledge, and new thinking.

A creative group was sent to Leningrad, including engineers V. M. Val-
kin, E. M. Zhbanov, G. A. Gabriel, V. R. Durnev, technologist G. V. Bro-

- charov, and assembler N. Rutskaya. Their task was to gain knowledge and
experience, and to participate in the development of the machine model.

Finally, the circuits and models reached the plant. However, the circuits
had many failures and the plant sleuths began the search for the faults.
Anyone who has done this type of work knows that it is more difficult to
locate a failure than to solve the problem anew.

In the process of locating the failures, it was found to be possible to
simplify a number of circuits and to decrease the number of elements re-
quired. Simultaneously, another problem of no less importance was solved:

'the technological aspects of printed circuits were improved. Meanwhile, the

sialisticheskaya industriya, November 14, 1971, p. 1; translated from the Russian by Irene
Agnew.
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Fdemgners were finishing the model and striving 'to increase the rigidity of
! design and malntamablhty of the machine. Naturally, it was necessary to
discard some previous solutions. For example, it was decided to cast the
. chassis for the logic unit instead of welding it.

§ In soldering, it is easy to overheat and damage even an ordinary transis-

* tor. This danger is much greater with integrated circuits. What should be

“ done in this case? The plant used another method. This operation was dele-

- gated to an automaton—i.e., by so-called wave soldering. The method is now

. used exclusively, and there are no malfunctions and quality is stable and

* high.

During operation, some machines suddenly started to miscalculate.

ment head in the Design Bureau.

There were no visible explanations for this, and there was no pattern to the
errors. It was the most unpleasant fact.

“For a long time the workers puzzled over this until they found a micro-
scopic vibration in the hermetic contacts,” states B. G. Chirvin, a depart-

Chirvin is a specialist who is distinguished not only by his knowledge, but

{ also by his capability to apply a broad look to a problem at the necessary

' moment.

. Step by step, the staff of the plant together with the Design Bureau’s
¢ Modeling Department was able in short order to “breathe life” into the new
5 machine. The Iskra-122 is capable of four arithmetic operations, solving
g problems with parenthesis, and extracting roots. It has five “free memories”’

- and output to an external printer. The Iskra-122 will occupy a worthy place

in the system of computers.

a

BRIEF ITEMS—continued. . .

The competition attracted plants,
institutes,
other organizations. More than 110
projects were submitted, with the
largest number of projects coming

from organizations in Kiev (53),
Dnepropetrovsk ,
i computer centers of the Ukrainian

Nikolaevsk (11),
(18), and Kharkov (12).

These projects concerned the de-
" velopment and operation of auto-'

mated control systems, the organi-
zation of computational processes,
# development of models and methods

_for the solution of economic plan-.

computer centers, and{’

ning problems, development of al-
gorithms and programs, and more
efficient use of individual computers
and computer centers as a whole.
The results of the contest were
utilized to improve the organization
of the computer process in many

SSR and improve the average daily
computer utilization factor which
during 1970 increased 17% in the
republic.

BRIEF ITEMS continued on p. 81
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Maritime Control System Spans Globe

A. KNOP

An automated system for controlling the movement of the USSR maritime
- fleet has begun operation.

This is the first time such a large portion of a branch automated control
. system has been put into operation. The system encompasses all seas and
| oceans, linking all 17 USSR steamship lines, 1500 vessels, and 3000 parts all
i over the world into a unified network. The purpose of the subsystem is to
* rapidly provide information on the location of ships and their day-to-day
- operations.

If the overall automated system for controlling maritime transport, now
. being developed (Morflot automated control system), were to be compared to
a pyramid, the first link of the system for controlling day-to-day movement
of the fleet would be regarded as its base. It will serve as the “foundation”
for other subsystems, which will regulate day-to-day accounting and plan-
ning in maritime transport, distribution of the fleet along navigational
routes, etc. So far, the computers have been taught to respond to inquiries
as to the location of vessels, what they are doing, which ones are going to
Cuba, for example, and which to Japan, etc. In the near future it will be
possible to obtain “electronic information” about a ship’s location the next
day or in ten days, and the most practical destination and cargo for it. This,
however, will be possible only after a year or two. So far, upon receiving a
document from the computer, workers at the ministry, equipped with com-
. plete and precise information, themselves make the necessary decisions

related to maritime transport.

The process of collection, storage, and updating of information on the
movement of the fleet is not an easy task. First, hundreds of captains report
the coordinates of their ships from different zones of the world’s oceans.
Having received this information, computer centers in Odessa, Vladivostok,

" Leningrad, Arkhangel’sk, and other maritime cities transmit it via com-
munication channels to the Main Computer Center of the ministry, located
on Zhdanov St. in Moscow. Unfortunately, imperfections in the communica-
tion system result in random transmission errors. The problem of locating
these errors falls on the local and main computers. By eliminating illogical

7 “Translation of the article “From all the Oceans” (“So vsekh okeanov”), in the newspaperﬁx

Izvestiya, January 18, 1972, p. 1; translated from the Russian by Irene Agnew.
1. S - —————— . _. . PUR .
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"data, the computer reduces the errors in the operation of telegraph and
other communication media to a minimum.

“Every morning, the computer will issue up-to-date information on the
location of Soviet ships,” states E. Ambartsumyan, Deputy Chief of the Main
Computer Center of the Ministry of Maritime Fleet. “It is not difficult for
a computer to answer the following questions: which ships are transporting
cotton, lumber, etc., on that day; which ships are closer to a ship in trouble;
where are motor ships of a similar type located at a given moment; etc. In

. minutes, even in seconds, the subsystem can issue 13 different reports, the

. preparation of which took days in the past. In the near future it will be

* possible to transmit information directly to TV screens and teletype ma-

i chines located in ministry offices.

' “By accumulating day-to-day information on the Soviet fleet, the minis-

" try’s computers, after a certain period of time, will have at their disposal
unique archives which will assist in applying maritime transport more effi-

ciently.”

BRIEF ITEMS—continued. .. |

; merit went to the Odessa Vorovskij

Production Sewing Association, the .

Kiev Tochelektropribor Plant, the
Dnepropetrovsk Pipe Rolling Plant,
and Computer Center of Ukrainian
SSR Gosplan, the Ukrainian Main
. Supply Administration, and a num-.
ber of projects executed by the Insti-
- tute of Cybernetics of the Ukrainian
SSR Academy of Sciences (for the de-'
! velopment of computer software).
i Second prizes [without certifi-,
: cates of merit] were awarded to the.
Computer Center of the Institute of}
- Cybernetics, the Ukrainian Republic
~ Fund for Algorithms and Programs,
. and SLANG programming system’
" for modeling discrete systems, and
‘ the automated system for statistical
. data.

Second prize and certificates of ,; Third prizes went to the follow-

ing projects: “Nonlinear Program-
ming,” and “Library of Standard
Subroutines for the Minsk-2 Com-

. puter for Information System Pro-

gramming.” The use of this library
makes it possible to reduce {pro-
gramming] costs by 10-20%. The li-
brary contains 10,000 octal instruc-
tions.

A total of ten third prizes and ten
incentive prizes were awarded to
projects which resulted in more effi-
cient organizations of the computer
process. These projects will be fea-
tured at an exhibit which is being
organized by the Computer Center of
Ukrainian SSR Gosplan.

BRIEF ITEMS continued on p. 85
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Briéf Su-rvey of Analag C’oﬁlputers

A. I. KULAKOVSKIJ
Candidate of Technical Sciences

Following are the characteristics of ten Soviet analog computers, cur-

" rently being manufactured.

\ IPT5

1General characteristics: Linear, small capacity, block type
Order of equations solved: 6-9

Operational amplifiers: 18

Units for setting constant coefficients: 18

Special units for setting variable coefficients: 18

Total weight (without power supply): 200 kg

Floor space: 1 sq m

LMU-1
eneral characteristics: Linear, small capacity, modular type

Order of equations solved: 9 .

Operational amplifiers: 18

Units for setting constant coefficients: 18

Special units for setting variable coefficients: 10

Total weight (without power supply): 250 kg

Floor space: 1 sq m

i

General characteristics: Nonlinear, table-top type
Order of equations solved: 6

Operational amplifiers: 16

Units for setting constant coefficients: 24

Translation and summary of material from the appendix to the book Fi undamentals of Analog
Computer Modeling (Osnovy modelirovaniya na analogovykh vychislitel'nykh mashinakh), A.
1. Kulakovskij (ed.), Mashinostroenie, Moscow, 1971, pp. 335-337; translated from the Russian
and summarized by Wade B. Holland.
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Delay blocks: 2
i Total weight (without power supply): 50 kg
L Floor space: 0.6 sq m

‘r*Electronic blocks for reproducing nonlinear, single-variable functions™: 2

" MPT-93 MPT9:3

General characteristics: Linear, medium capacity, block type
! Order of equations solved: 16
; Operational amplifiers: 48
i Units for setting constant coeflicients: 48

Special units for setting variable coefficients: 20

Total weight (without power supply): 1250 kg

Floor space: 7.6 sq m

_MNB-1__

" General characteristics: Nonlinear, medium capacity, block type
Order of equations solved: 9-12
Operational amplifiers: 12-25
Units for setting constant coefficients: 32
Electronic blocks for reproducing nonlinear, single-variable functions (see
Note): 4
Electronic multiplication blocks based on use of diode square-law function
generators (see Note): 4
Electromechanical nonlinear blocks: 5
Electronic blocks for reproducing special nonlinear dependencies, and func-
tional and logical shifts: 4
Total weight (without power supply): 450 kg
. Floor space: 2sqm

" Elektron™

General characteristics: Nonlinear, large capacity, modular type

Order of equations solved: 40-55

Operational amplifiers: 205

Units for setting constant coefficients: 100

Electronic blocks for reproducing nonlinear, single-variable functions (see

Note): 15
-
- A B
3 “*Note: Using inverter amplifiers included in nonlinear blocks.
L. i - . Y -
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F Electronic multiplication blocks based on use of diode square-law function
' generators (see Note): 15
Electromechanical nonlinear blocks: 30
Electronic blocks for reproducing special nonlinear dependencies, and func- |
tional and logical shifts: 30 |
Total weight (without power supply): 4000 kg !
Floor space: 9.5 sq m l
EMU-10
General characteristics: Nonlinear, large capacity, modular type !
: Order of equations solved: 24
g Operational amplifiers: 48
‘ Units for setting constant coefficients: 29
Electronic blocks for reproducing nonlinear, single-variable functions (see
Note): 4
Electronic multiplication blocks based on use of diode square-law function
generators (see Note): 4
Electromechanical nonlinear blocks: 4
Electronic blocks for reproducing special nonlinear dependencies, and func-
tional and logical shifts: 20 E
Delay blocks: 4 :
Total weight (without power supply): 1200 kg
Floor space: 3.5 sq m !
MN-14
General characteristics: Nonlinear, large capacity, modular type
Order of equations solved: 30 ;
Operational amplifiers: 80 >
Units for setting constant coefficients: 90
Special units for setting variable coefficients: 12
Electronic blocks for reproducing nonliear, single-variable functions (see
Note): 10
Electronic multiplication blocks based on use of diode square-law function
generators (see Note): 50
Time-pulse multiplication (division) blocks: 12
Electromechanical nonlinear blocks: 12
Electronic blocks for reproducing special nonlinear dependencies, and func-
tional and logical shifts: 20
Nonlinear blocks for reproducing trigonometric functions: 10
{ Total weight (without power supply): 3000 kg
oy Fleorspaceibeam
84
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{ MN-17M

General characteristics: Nonlinear, large capacity, modular type

Order of equations solved: 50

Operational amplifiers: 120

Units for setting constant coeflicients: 160

Electronic blocks for reproducing nonlinear, single-variable functions (see
Note): 10

Electronic multiplication blocks based on use of diode square-law function
generators (see Note): 12

Electromechanical nonlinear blocks: 24

Electronic blocks for reproducing special nonlinear dependencies, and func-

ST ere———c 2y

tional and logical shifts: 14

Nonlinear blocks for reproducing trigonometric functions: 2

Delay blocks: 2

Floor space: 8 sq m

¥ - .
!

Total weight (without power supply): 6000 kg

BRIEF ITEMS—continued. . .

S e

" tific and Technical Societies has re-
' solved to conduct a second competi-
tion in 1972, for which 1971-72 pro-

jects can be entered.

; (Mekhanizatsiya | avtomatizatsiya uprav-
+ leniya, No. 4, 1971, pp. 6162, Itogi Pervogo
« respublikanskogo konkursa na luchshee is-
; pol'zovanie EVM)

& .

,TMANAGEMENT SERIES ON TV

‘, A series of TV programs on im-
; proving economic management by
. using econometric methods and com-
¢ puters has been organized by the

“The Ukrainian Council of Scien-’

State Committee on Science and
Technology under the USSR Council
of Ministers. The first program in
the series was presented by
Academician V. Kirillin, Deputy
Chairman of the USSR Council of
Ministers and Chairman of the State
Committee on Science and Tech-
nology. Academicians V. Glushkov
and N. Fedorenko and Correspond-
ing Members D. Gvishiani and A.
Aganbegyan are among those who
will deliver future lectures on prob-

lems of management.
(Moscow News, No. 4, 1972, p. 7, At One With
Science)

8
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CONFERENCES

First Scientific All-Union Conference on Optimal Planning and Management
of the National Economy, Moscow, October 1971.

The conference was organized by the Scientific Council on the Complex
Problem of Optimal Planning and Management of the National Economy,
and by the Central Economic-Mathematics Institute of the USSR Academy
of Sciences. Some 500 scientists, planning and economics workers, and repre-
sentatives of plants, universities, and higher educational institutions par-
ticipated. At the first plenary session, Academician N. P. Fedorenko, Secre-
tary of the Department of Economics, USSR Academy of Sciences, read a
paper, “The Main Problems in the Development of Systems for Optimal
Functioning of the Socialist Economy.” Academician A. N. Efimov, Corre-
sponding Member, USSR Academy of Sciences, A. G. Aganbegyan, N. P.
Lebedinskij, Deputy Chairman, USSR Gosplan, and others read reports on
problems related to the improvement of planning systems and the develop-
ment of automated systems for managing enterprises and branches of the
national economy. (Sotsialisticheskaya industriya, December 14, 1971, p. 2)

Conference on Optimal Planning and Management of the National

Economy, Moscow, December 13-16, 1971.

Some 600 economists, employees of industrial enterprises and ministries,
and personnel from scientific research organizations attended the confer-
ence at the Moscow House of Scientists, organized by the Central Economic-
Mathematics Institute of the USSR Academy of Sciences and the Scientific
Council on the Complex Problem of Optimal Planning and Management of
the National Economy of the USSR Academy of Sciences. (Ekonomicheskaya
gazeta, No. 48, 1971, p. 24)

. Symposium on Science and Scientific Forecasting, Kiev, March 1972

Some 700 scientists, including guests from East Germany and Bulgaria,
attended the three-day symposium in Kiev, sponsored by the Institute of
Cybernetics of the Ukrainian Academy of Sciences and the House of Scien-
tific and Technical Publicity. One of the key addresses was delivered by
Academician V. M. Glushkov on the subject of “The Problem of Scientific
Management in Light of the Resolutions of the 24th Congress of the CpPSU.”

Among the topics for discussion in the plenary sessions and in section
meetings were sociological problems of the management of science, prob-

_ lems of managing the development and introduction of new technology,

86 . o - [goviet Cybernetics Review, May 1972 ;
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[ staffing of new scientific centers, use of computers in scientific research,
increasing the effectiveness of creative labor, etc. Reporting in the newspa-
per Socialist Industry, Zh. Tkachenko acknowledges the “fruitful labor” of
the Sector on Complex Problems of Science of Glushkov’s Institute of Cyber-
netics.

Other speakers included G. M. Dobrov, “Principles and Technology of
Programmed Management of Sciences”; V. L. Tereshchenko, “Perfecting
Methods of Organizational-Administrative Work in Academy Scientific Re-
search Institutes”; and K. V. Ananichev, “Man, Technology, and the Envi-
ronment as a Problem of Scientific Policy.” (Sotsialisticheskaya industriya,
March 4, 1972, p. 2.)

r

 Scientific-Technical Conference on Problems of Information Networks and
Automatic Commutation, Moscow, February 9-12, 1971. \

- —_— e

The conference was organized by the Institute of Problems of Informa-'
tion Transmission of the USSR Academy of Sciences, together with the
Scientific Council on the Complex Problem of Cybernetics of the Presidium
of the USSR Academy of Sciences, the Popov Scientific-Technical Society of
! Radio Electronics and Communication, the All-Union Correspondence Elec-.
* trical Engineering Institute of Communication, the Moscow Electrical Engi-
i neering Institute of Communication, and the Central Scientific Research
i Institute of Communication of the USSR Ministry of Communication.
¢ Some 217 representatives of these organizations participated in the con-
¢ ference, at which 50 reports on the results of theoretical projects pertaining
1 to the construction of information networks, their automation, distribution
s of information flows, obtaining of estimates, calculation of reliability, as well

as practical problems in the development of these networks were heard and
i discussed. .
i It was noted that in the development of automated control systems, pri-
¢ mary attention has been given to the computer complexes, while the impor-
E
3

ae

tance of communication facilities has been underestimated. This is already
causing delays in the introduction of such systems in industry, design, eco-
# nomics, science, etc.
i It was also noted that at present there is no interagency organization to
coordinate work on specifications for communication aspects of control sys-
' tems on the basis of statistical observations of information flows and their
¢ forecasting.
ii To increase the efficiency of scientific and engineering projects on the
construction of information complexes, the conference deemed it necessary
to expand the volume of scientific research projects in the area of informa-
 tion systems for control purposes, based on the following problems:
.« Development of scientific bases and general characteristics for the
construction and development of a state-wide automated system for the

87
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“collection and processing of information for accounting, planning, and con-
trol of the national economy;

+ Determination of technical-economic efficiency of individual informa-
tion systems and communication networks in the national economy as a
whole, and development of methods for the determination of economic in-
dices of information in control systems;

o Development and improvement of methods of forecasting information
flows, their characteristics, and the requirements for communication facili-
ties in relation to the long-term development of the national economy;

e Development of basic qualitative indices and standards for informa-
tion systems;

« Investigation of structures of communication networks, especially
problems of synthesis of optimal networks, networks with changing and
adaptive structure, and problems of dynamic control of these networks;

« Collection and analysis of statistics characterizing requirements in the
" transmission and delivery of information for various production-technical
. and control processes and determination of the necessary volumes and char-

acteristics of information flows;

» Development of software for special-purpose computers used in infor-
mation systems and statistical modeling of these systems;

« Development of terminology.

et st

Special attention must be devoted to the practical problems of the devel-

- opment of information systems and selection of standards, methods of calcu-

lation, and recommendations for the developers and designers of contro!
systems. (Tekhnicheskaya kibernetika, No. 5, 1971, p. 221.)

Fourth All-Union Conference on the Theory of Invariance and the Theory
of Sensitivity of Automatic Systems, Kiev, April 26-30, 1971.

The conference was organized by the Department of Mechanics and Con-
trol Processes of the USSR Academy of Sciences, the Institute of Cybernetics
of the Ukrainian SSR Academy of Sciences, the Kiev Territorial Group on
Automatic Control, and the Ukrainian Knowledge Society. Some 500 repre-
sentatives from 150 scientific and industrial organizations participated and
heard more than 100 reports.

.The conference noted various achievements in the development of the
theory of invariance and theory of sensitivity of automatic systems, and
recommended:

e To increase the introduction of the achievements of the theory of
invariance and theory of sensitivity in the development of industrial auto-
matic control systems;

« To pay special attention to evaluating the efficiency of automatic and

_invariant systems; :
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T« To concentrate attention on the development of nonlinear invariant
} systems, the classification and comparison of various methods of analysis
. and synthesis of such systems, and the refinement of the general ter-
: minology of invariant nonlinear systems;

o To conduct the next conference on the theory of invariance and the

! theory of sensitivity of automatic systems in 1975. (Tekhnicheskaya kiber-

netika, No. 5, 1971, p. 223.)
e
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ceived from mechanized accounting stations of local statistical organiza-
tions. Accountants must recalculate the data, using abacuses and adding

machines.
Source: Pravda, February 4, 1972, p. 3.
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~ NEW BOOKS

Multiprocessor Computational Systems

Ya. A. Ketagurov (ed.), Mul’tiprotsessornye vychislitel'nye sistemy, Ener- .
giya, Moscow, 1971, 319 pp. The rapid development of computer technology °
makes it necessary to increase computer productivity and reliability and to
decrease the size and weight of computers and their components. This trend |
has resulted in the development of multiprocessor and multiprogram com- '
puters and modular computer systems. This book describes the structure

~ and operational principles of multiprocessor computer systems, and dis- |
- cusses the problem of combined operation of computing equipment, optimi- -
. zation and analysis of the efficiency of parallel computational processes, and !
* the reliability and efficiency of large systems. It is hoped that the analysis :
of these problems will result in a more comprehensive approach to the .
design of multiprocessor systems. :

Man and Computer Technology

V. M. Glushkov, V.I. Branovitskij, A. M. Dovgyallo, Z. L. Rabinovich, and :
" A. A. Stognij, Chelovek i vychislitel’naya tekhnika, Naukova dumka, Kiev, .
1971, 284 pp. The book presents a comprehensive examination of the prob-
lems of man’s interaction with the computer, and discusses the main aspects
of digital computer application, the current status and long-term develop-
ment prospects of man-machine systems, methods of studying these systems,
the possibilities of their efficient application, and trends in computer devel- .
opment. The problems of hardware and software necessary to provide man- *
machine interaction and the training of computer users are also examined.
The book will be of interest to a wide circle of specialists, who are one way .
or another involved with these problems. It will also be of benefit to research- -
ers and developers of man-machine systems.

Automatic Data Processing System Based on the COBOL Language

R. K. Dubovitskaya, V. P. Kulakovskaya, L. M. Romanovskaya, T. A. .
Savchenko, G. K. Stolyarov, A. T. Federov, L. S. Fel’dman, Sistema avtomati-
cheskoj obrabotki dannykh na baze yazyka KOBOL, Statistika, Moscow,
1971, 276 pp. The automatic data processing system for the Minsk-22M
computer described in this book is based on the Russian version of the |

+ COBOL language for business data processing. The system was developed at, ;

e e s, e e T - »
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Fihe Minsk Ordzhonikidze Design Bureau, with the participation of the Insti- ~

 tute of Mathematics of the Belorussian SSR Academy of Sciences. It is the
first system which utilizes COBOL for serially-produced Soviet computers.
The development of the language and a translator was based on materials
of the Working Group on Algorithmic Languages for Processing Economic
Information of the Commission of Multilaterial Cooperation of the Acade-
mies of Sciences of Socialist Nations.

The book will be of interest primarily to those who are involved with the
solution of economic problems with the application of computers. It may be
Lbeneficial to readers who are involved in the development of methods for
L automating programming. [From the publisher’s abstract and authors’ Fore-

r A Fundamentals of Automatic Control Systems

_ (Design of Automated Control Systems for Antiaircraft Defense Forces)
{~ A. N. Romanov and G. A. Frolov, Osnovy avtomatizatsii sistemy uprav-
leniya (Postroenie avtomatizirovannykh sistem upravleniya PVO), Military
Publishing House of the USSR Ministry of Defense, Moscow, 1971, 245 pp.
In recent years, due to the increase in the power of weapons and the speeds
of their delivery, the requirements for management of the military oper-
iations of the antiaircraft forces are continually increasing. These require-
,ments are becoming even more urgent because of the realization of the
textremely short time available to utilize active military means to intercept
rand destroy airborne targets.

The execution of the necessary requirements has been made possible by

widespread introduction of computers in the antiaircraft forces, which in
$turn has led to the development of numerous automated control systems.
The operation of the automated control systems requires from the specialists
t{a knowledge not only of the fundamentals of radar, electronics, and com-
“puter technology, but also of the theory of queueing, game theory, linear and
bdynamic programming, and the theory of statistical solutions.
This book is based on materials published in the USSR and abroad, and
examines the problems of algorithmization of processing radar information
and methods of constructing these algorithms by means of discrete computer
devices. Considerable attention is devoted to methods for display and trans-
mission of information via communication channels and problems of practi-
cal execution of the basic elements of automated control systems. The
materials published in the book are further clarified by accompanying exam-
ples.

The book will be valuable to engineers who are involved in the develop-
ment, testing, and operation of automated control systems for antiaircraft
forces, and can be used by students in military schools, academies, and
techmcal schools who are studying the fundamentals of automated control

stems design. [From the pubhsher 5. abstract and authors Foreword.]
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