IRATT 1k Februery 1966

Comjpuberé in Comﬁnmiet Countries:
Production, Requirements end Technology

Summary

Among the Communist countries, only the USSR produces substantial numbers
of electronic computers. - Poland and Bast Germany each produce & few small come
puters, but, generally speaking, all the Bastern European Satellite cowmtries
depend. on imports of computers from the USSR and the Free World. Commmist
China produces a few computers (mostly analog types) of obsolete design; end
depends on imports for more advanced models.

Bovlet computer techmology has remained consistently five O more yeexs
behind the US. In the production of peripheral equipment necessary for.
effective use of computers in the role of automatic data processors, the USSR
is deficient in both volume and assortment of output. Péripheral equipment
designed for use with the newest Soviet computers has been much improved but
is still inferior to Western models. Serious shortsges are still evident in
the supply of trained persomnel for computer programming and maintenance.

The production of anslog computers in the USSR is generslly adequate, but
the supply of digital computers, not established before 1955, is not sufficient
for all Soviet meeds (scientific, military/spece, industrial, business dats
processing). During the Seven Year Plenm, 1959-65, the production of compute:
achieved very high growth rates, on the order of 30 percent per year, but the
value of production is still only sbout 10 percent of that of the US. Rapid

. Tates of growth of: computer:production are expected to continue through 19T0.

mé’3::bﬂk= of SWietCOmfu‘Ea'nroduction is allocated to military organiza-

tions and to institutes and factories with military-related tcsks, and, until

‘recently, there were few computers aveilsble to amy but the »igaest priority _
e to the produce

civilian-oriented purposes. - Greater attention is now beius i
tion of computers desigmed for processing business dete.

A. USSR

1. Organization of the Industry

» Respénsibilifar for the design and produvciion of computers in ize
USSR is divided among several organizetions.

Initially, research institutes under the centrol of the Acader.
of Sciences played the major role in the design of computers intended for
serial production. This role paturally evolved from the work of such institute:
on the design of the early scientific computers. In recent years computer
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plants, employing their own research departments, have assumed some of the

burden of computer design, rarticularly far computers that are essentielly
refined versions of those that the plants have been producing. Special pur-

pose coumputers are frequently developed by the user. If sufficient demand

existe for a special purpose computer, it will be assigned to a computer plant
for production. An interdepartmental commliesion at the national level, com=
posed. of representation from design, production and user groups evaluates
prototype computers end decides whether or not they shall be placed in production.

: Most computer plants are subordinate to the Ministry of the
Radio Industry, which sets their output levels. The production of process con-
trol computers, however, is the particular responsibility of the Ministry of -
Instrument Bullding, Means of Automation, and Contxol gystems, which, moreover,
directs the application of this type of computer in some areas of the economy .

Although the USSR seems to have no lack of competent scientists
and engineers for the design of computers, there are severe manpover shortages
both for computer production, where the lsck of ekilled lsbor is evident in
poor workmanship, end for computer servicing, such as installation, maintensnce
end programming. The ghortcomings in mainterance and programming services
result in poor utilizetion of existing computers.

2. Trends in Computer Production

, The USSR vas slov in introducing transistorized computers into
rroduction and accomplished this in the perfod 1961-62, compared with 1ts
accomplishment in 1958-59 in the US. To date, the USSR has disclosed no com-
puters that use integrated circufts. Production of tube=type computers vas
not completely rhased out wuntil 1965, although ell models brought into produce
tion since esrly 1964 have been transistorized. : :

Until recently, Soviet computers were designed Primarily for
solving the mathematical problems of science and engineering, and the peripheral
equipment necessary for data processing applications wvas slow and unreliable,
or non~existant. Since 1962, more attention has been given to the design and
rroduction of computers suitable for data mrocessing. In 1965, the Soviets
amounced that five new, large, general pmurpose, transistorized computers
(BESM-3, BESM-6, URAL-11, URAL-1lL, URAL-16), which had adequate memory size
and peripherel equipment to serve as data processors, had been developed and
vere ready for production. It is expected that by the end of 1966 eome of these
machines will be produced at anpual rates as high as 100 unite per model (see
Appendix B). -

The rapid increase in production of computers during the couwse
of the Seven Yeer Plan (production in 1965 vas six times 1958; see Table 1), is
believed to reflect, eamong other pressures, a recognized requirement for large
amounts or data processing equipment. Production areas at mgjor computer plants
have been greatly expanded. Xt is expected that the high priority now accorded
the production of computers vwill persist through 1970, and that the Soviet Union
will employ computers ever more extensively for handling businegs and ecomnomic

data.
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3. Production Technology

Soviet production technology is charscterized by wide variability
in product quality between individual plants. With fev exceptionms, hovever,
Soviet production methods result in computers of lower quality than thoge o=
duced in the Free World. '

Although Soviet computer plants have greatly expanded capacity
during the recent plan period s they have not modernized their jyroduction tech-
niques. US computer manufacturers vigiting the USSR have commented that in-
efficient plant leyout conmtributes to poar productivity and makes the ‘
over from one model to another very difficult. US rlants of equal sige can
- produce two or three times as much as thoge in the USSR. The Soviet plants

ere heavily labor intensive; advanced Wpes of production equipment are almost
completely lacking. ‘ ‘ -

Quality control is not effectively administered in the production
of Sovliet computers. Even computers that have been in routine series production
for & considerasble time exhibit shoddy construction, poor ‘manufacturing tech-
niques, the substitution of makeshift components, and faulty parts in both the
electranic and electromechsnieal components. As a result, a high percentage of
the users® computer time 1s wvasted in repairing the equipment. The deficiencies

The quality of Soviet computers suffers as much from deficient
components as from poar assemdbly techniques. Mony of the eircult elements
presently in use in the USSR are of g tyre and quality abandoned by the US in
1958. The semiconductor elements employed by some Soviet producers, such as
the Minsk Computer Plant, are of entertainment grade end may require 100 per-
cent retesting bty the computer plent. Some computer producers go so far as to
redesign the equipment to minimize the bad side effects of the unsuitable com-
ponents vhich must be used. :

For certain computers, hovever, high quality components have been
ellocated. Yershov, of the Novoaibirsk Computer Center, in & statement to a US
computer expert, revealed the existence of the M~220 computer, which, although
gimilar in degign to the BESM-3, costs twice as much because it is fitted
with high performance, military grade transietors. It seems likely thst such
bhigh quality computers are produced for high priority users, and that the ypro-
ducing plants may have better production equipment and better quality contxrol.
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a. General Purpoag Digital Computers

: Boviet digital computers currently in rroduction, auch

as the MINSK-22, employ transistors end other circuit elements similar to thoge
used in the early US transistorized models. The plug-in circuit boards have
printed circuits with the dndividual resistors, capacitors, trausistors, ete.,
inserted and soldered by hand. ‘The traneistors, diodes, and other circuit
elements are the same typee that have been produced in the USSR for more than

to be available for use in general purpose computers. Instead, it is estimateq
that the newly anmounced Soviet computers, whose series production is Just now
beginning, will incorporate improved forms of the semiconductor technology that

has been employed in Soviet computers in the recent rast. The Improvement will
consist of better quality transistors and dilodes (higher frequencies, broader
bands, lower power requirements, etc.), smaller cirecuit rackages, improved cir- -
cuit designs, and better febrication techniques. Eventually, probably within

three years, the USSR will rroduce general purpose computers with integratefcircuits
At present, commerciglly economic processes for the mroduction of integrated

1970. The characteristics of some general purpose digital computers are given
in Appendix B. .

'bov Special Purpose Ccmputers

o 8ince the éarly 1950's, the Soviets have emphasized the
efficiency to be obtained by eppropriate use of speaial purpose computers. In
recent years individual plants have developed and used special purpose ccm-
puters to meet their own needs, but i1t is only within the last few Years that
the USSR has revealed series production of specialized computers. Most of
these are intended for industriasl control and/or industrial preduction planning
and scheduling. Of the dozen Or so that have been mentioned in open publica-
tionse, the most important are rrobably the Danepr, UM-1<NKh, VREIIEM-1, VNIIEM-3,
and UM-1. Along with their specialized computers, the Soviets also have
developed and produced data loggers such as the MARS 100 and MARS 300 types
and plant dispatching aystems generally similar to those that have been used
for the last *en years by Western industry.

Tae Dnepr, UM-1, and VNIIEM-3 models are intended both for
use as control syste_zns and as independent data mrocessors. They have provisicns
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for om-line commmications and analog to digital conversion. All ere trangig.
forized and the level of technology is similar to Free World models produced
in 1960-61, such' as the Honeywell 290, RW 300, and G.E. 312. The UM-1~Nkh
digitel computer, is particularly interestipg because of its small size
(33 x 21 x 13 inches without yower supply).

, While they have developed a sizesble variety of epecialized
control computers, the Soviets are not known to have exported eny digital con-
trol computers and production does not appear to be large enough to £ill domestic
demand. Continuing Soviet purchase from the Free World of control computers
and conmplete gystems incorporating computers indicates an insbility to meet
domestic industrial demands. (8ee Appendix A). Boviet knowledge of minfature
digital differentis) enalyzers and other specialized computers suited to
military gystems has been revealed in technical publications but no deteils on
such devices have been given. :

c. Awmalog Computers

_ Developmehtal work on analog computers began in the USSR-
shortly after World War IT and by 1952 an adequate capacity for the production
of esnalog computers had been establisched. HMuch of the best work on analog
computers is assoclated with military needs such as surface-to=-sir missile
systems. At the present time the main developmental work on enalog computers
1s concentrated at research institutes that sre known to be active in military
and space activities.

The USSR produces & broad range of analog computers, -
including desk size and high precision types, and in 1960 displayed & technical
competence generally similar to that of the US at that time. _Present production
is believed to be adequate for domestic needs, snd several:analog .computers
have been exported to the Eastern European Satellites, Comminist Chirs, end to
selected Free World cowntries such es India. It is clear, however, that the
USSR legs the Free World in the quantity and quality of peripheral equipment
aveilable for use with analog computers and in the use of transistorized com-
puters. The Soviets are known to have at least three models of transistorized
analog computers -- the MH-10, a smll computer similar to the TR-10 produced
by Electronic Associates in the US;-and the large scale models, MN-iT and MH-18.
Ho specific installations of transistorized analog computers have been revealed
to date and 1t is essumed that such models are used im securc areas. Instale-
lations of high grade digitdl readout equipment, input/output equipment, and
data plotters have not been observed. The characteristics of some Soviet
analog computers are given in Appendix C.

' Qgeratibn and Bervice

The present Boviet facilities for servicing and programming
camputers are inadequate. The USSR has extensive plang for expanding these
service facllities, but the supply of trained rersonnel will not be sufficient
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to support Boviet Plane for the widespread installation of computers.  Computer
producers offer their customers limited instruction {n wegraming sng operating
computers, but the level of cocmpetence acquired by user personnel ig corsiderably
below that expected by Western users. Soviet caaputer manutacturers da rot affax
service contracts: once the computer iz fnstalled and operating. the zROVIE stures:
takes no further respongibility for ite maintenance. Bpare parts are cfien une
obtainable from the Tactory or other suppliers, and computer owners are forced to
use their ingemuity to restore a "down” computer to operation. The user's mate.
shift repairs may change the cheracteriatics of the computer so much that ¥standarg’

5. Requirements for Computers

. Ag much as three quarters of the USSR Froduction of general pur-

pose computers is believed to go to militery-nuclear-space users.% Computers

8till remain in short supply for comnercial applications. With the rapid in- °

crease in production in recent Jears, thie situstion has eased scmewhat over

that of four years ago when computers vere allocated only to scientific research
institutés on the basie of priority research projects.

S ~___ If Free VWorld export restrictions were removed, 1t is estimated
that the USSR would make attempts to import some large scale systems and peri-
pheral equipment, and/or to obtain licenses fopr the manufacture of peripheral
~equipment. Acquisition of advanced peripheral equipment from the Free World
" would tend to alleviste shortages in the interim while the USSR 1s accelerating
" igns. The USSR probably would not purchase ‘mmall ang
systems from the Free World,: because, dodestic productio:
et mressing demandsi - Advanced oilitary and:
 for missiles and space vehicle;

stic production is

the .tBSRo
B. Rast European Satellites
l. Production snd Level of Technology

?

The Pagt Europesn Satellites have been slov in developing their com-
puter industries and must rely on imports £rom the USSR apg the Free Warld to
satisfy their needs. Poland, which is the major Troducer of computers among the
Satellites, produces about 45 asgital camputers and somevhat fever anslog ccmputers
gonually. Two modelg of small digital computerz are in serial rroduction: the
OIRA, which ie being sold througtiout the Bloc, and the ZAM. Foland is jJust now
initiating the rreduction of transistorized computers, but because the domestic
electronics industry {s not eble to supply trareistors and dicdes of the high
quality necessery for fast reliable computere, thege components mst ke fmported.

¥ The USSR has made so secret of its vide wpplication of computers thrcughout el
branches of science and industry, and in fect ceeke erziencement of fte image ax

a modern computers waing stave. A compariscn of ell known Saviet computer irnstel -
lations with the numbera of computers probably produced,

' . leads tc tae conclusion that sncus taree-fourtns af ecm-
puter productinn ia emzicyed ok smpubiicicad tavka,
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} In the last three Years, Bast Germany has produced about ity
units of its emall digital computers, the ZRA, but its real forte lieg in the
rroduction of office machines and calculators rather than in the mroduetion of
digital or amalog computers. Although Bast Germany has plans for expanding
its computer industry somevhat, the emphasis will remain on office equipment
and small electronic date Irocessing machines rather than on large scale
computer gystems. The lack of high quality components, end the expenge in-
volved in establishing a2 development and Troduction capability make it more
economic for them o import larger gystems.

Computer production in both Czechoslovakia and Hungary 1s almost
nonexistant, despite their substantial electronic industries. Czechoslovakis
is working on the design of several computers, but to date yroduces only a few
analog and digital computers each year. . '

o Rumenils end Bulgaris have made several prototype models of
digital end enalog computers, but have no production capability and must rely -
on imports to satisfy their interpal demands.

The Europesn Satellite countries have a oritical ghortsge of
trained personnel with which to program and service existing computers.
However, a»m.jor tralning mrogram 18 under way.

' , Intra~Bloc trade in computers is very small. The USSR, which
is the mrincipal Bloe supplier of computers, exports only a few-<on the order
of 10 to 20 per year-~to. the other Bloc countries. In addition Poland, in-

1965, 80ld two computers to the USSR end one or two each to Hungary, Czecho-

‘Blovakda and‘Bast Germany. Edst Germany ‘has sold e few YRA machines to other

' Bloc countries: ‘There 1s elmost no:exchange of technical information between
the USSR and .the Europesn Satellites. - : '

The European Satellites show a marked Ireference for Free World
computers over those of the USSR. Free Vorld countries offer better delivery
dates, & ready supply of spare parts, and computers of superior reliability,
performance, and ease of programming. The limiting factors to Satellite Pro=
curement of Westera computers are scarce reserves of forelgn exchange and _
COCOM restrictions. Despite this, the KuSats have invested heavily in Western
camputers in the lest. five years (see Appendix A) and have indicated intentions
of doing so in the future. R :

It 18 estimated that the amnual Satellite import market for
computers will be in the range of UB $10 to 20 million during the next five
years. The bulk of this demand will be for mmal)l and medium sized digital :
computers having extensive peripheral equipment appropriate for data processing. .
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The largest importers probably will be Czechoslovakie and East Germany, each of
viich may have import msrkets as large as US $3 million per Year. The EuSsts
almost universally have indicated a desire to obtain Western licenses to many-
facture computer components (especially high quality, high performance tran-
eistors) end peripheral equipment such as magnetic tape trausports. They also
would like credits for periods up to eight years, the right to visit manuface
turing plants in the West, and foreign training for their computer technicians.
These requests reflect the major problems in production and utilization of
computers in the European Satellites.

The Eusate have indicated that they will use imported computers
for routine data proceseing applicstions such as inventory control in industxy,
banking, govermment statistical offices, and marketing and production planning.

C. Coammmist China

The Commmist Chinese computer industry continues to engage in the
study, assimiletion, end adaptation of foreign work. While rmuch of thelr work
has been based on Soviet results, rarticularly the early Soviet work, since

. the early 1950's the Communist Chinese have ‘carried on & world wide surveillance
of technology. Their heavy emphasis on sdaptation of fareign results makes
it extremely difficult to distinguish the level of native competence represented
in many of their developmentsl and production resulta.

The first Chicom enslog computer was developed in 1956,' and by 1959
about 40 different models had been constructed. These were ell emell and all
probably were based on widely availsble published Soviet end Western results.

Some &nalog computers also were imported. Although public announcements of

“nev models vere rare betwéen 1959 and 1965, developments’continued, with the o
Institute of Automation in Peking displaying the most competent:work -on functionsl
~devices: - o o e

During 1965, at least four models of analog computers were in series
production. Two models, the F4-8 and an unmamed 24 emplifier model are produced
by the Tientsin Electronics Ingtruments plants. The Peiping Radio Plant Ko. 1
is producing en unnamed 20 amplifier model,and a model called the DMT 16, which
was displayed at Paris, is being produced at an unidentified facility. A1l of
these are emall vacuum tube types that appear generally compsrable to small US
and Soviet models of about 1955-1956, although none appears to be direct copies
of any other model. While information is insufficient for estimating the
number mroduced, it 1s clear that production fecilities that have been identified
could build analog equipment for use in militery defensive systems similar to
early versions of Soviet and UB surface~to~air missile systems. ‘

As in the case of analog computers, all known domestically constructed
Cammunist Chinese digital computers are vacuum tube types. Work on transis-
torized models has been claimed but inedequate supplies of high quality
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components probably hampers such work. Soviet influence has been very heavy
and all known domestic models were constructed from Boviet designs. The most
advanced computers in use in Comnunist China today were imported from Great
Britain and France. The British companies, English Electric, Elliott Brothers,
and International Computers and Tabulators have been very active in dealings
with the Commmmnist Chinese, exporting models cuch as English Electric KDF 9
which vere first instelled in Gresat Britain in 1963.

The leading facility for vork on digitel computers is the Institute
of Computation Techniqueg of the Academy of Sciences in Peiping. Working with

VB 1 end DIS 2 model computers. Most recently the Imgtitute of Computation
Techniquee has completed model called the 119 that appears to have been
based on the Soviet M-20. _ The Institute of Camputation Techniques in Shanghai
&lso constructed 2 copy of the Boviet M-20 model. Major efforts on _

have been concentrated in Peiping and Shanghai, but engineering schools in
other localities also comstructed copdes of the Soviet M-2 a few Years sgo.

«10=




1966

1959-60

1961

1964

1962-63
1964
1963

1960-61

et

APPENDIX A

Bloc Imports of Western Camputers

Equipment

ECR-315 (US)
(2 Anelex line mrinters)

Perkin-Elmer 194 (US)
Analog

ICT-1301

’

Short (US) Analog

RE-803B |
GEIR-1 (Denmark)

BULL~300 (France)

RE-803B |
GEIR (Denmark)
NE-803B . _,

TY-86l ; Analog

SECRET

Destination

Poland, Warsaw
Rarodowy Bank Palski

Poland, PTHZ, Varimex

Poland, Warsaw, Institute
for Management Training

Polend, Waresaw, Acadenmy
of 8ciences, Electrotech-
n:_tcal Institute

Poland, Warsaw, Electro-
technical Institute

Polaend, Wersaw, University
of Waxfsgv

Poland; :Warsaw, State
Reflroad, Central Office
for Mechanigzation end
Automation of Statistical

Accounting

Poland, Warsaw, Construc-
tion Materiels Center

Poland, Warsaw, Institute
of Bolid State Physics

Poland, Gdansk, Shipbuilding
Co., Central Design Bureau

Poland, Gdansk, Institute
for Flow Machines

’ GR
Exclud automatic dowr
ng and declassificatior
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Bloc Imports of Western Computers (continued)
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Estimated
Date 8hipped Equipment Destination
1962 BULL-GAMMA 30 (France) Poland, Katovice, Central
Clearing House of the
Coal Industry
1964 Small Analog ! Polend, Katowlce, unidentd
. fied location
1960 Bpace-30 ( ) Analog Poland, Bwierk, Kuclear
: Research Center .
1965 GEIR (Denmark) Poland, Swierk, Kuclear
Regearch Center
1962 RE-803B (UK, Poland, Wroclaw, Univer-
-(1965) (2 magnetic tape sity of Wroclaw
hendlers) '
1965 mvacélooyn-lo Czechosldva.kia,~ unidenti~
fied location =
(k) URIVAC-100t (US) Czechoslovakie, unidenti-
: fied location
1965-66 Regnecentralen (Denmark) Czechoslovakia, Atomic
. Research Center
1961 RE-803B Czechoslovakia, Prague
RE-503 + , Kancelarske Stroje
EBxtra 1,. equipment
Regnecentralen-3000
(Demmark )
On order ICT-1905 ~ Czechoslovakia, Prague,
1965 2-25/37 _— CKD Engineering Works
Extra drum v
1966 EEIM IEO-360 ~ Czechoslovakia, ﬁagm,

Transport Research
Institute



Estimsted
Date Shipped

GRERET

1561

1962

1961

1965=66

Eﬂé:ment

Iap-30 (Us)

BULI~GAMMA 30 (France)
(= RCA-301)

NE-8034

KE-803B

NE-803B

(Formerly at Kancelarske
8troje)

NE-803B (Formerly
at Kanceiarske 8troje)
UNIVAC-120 (U3)

NE~803B

8IRIUS

Z~23/01
Z-11

Z-23/24 .

.

NE=-315 (NCR=-315)
3 tape units
4 CRAM units

1GP-30 (US)

1GP-30 (US)

Bloc Imports of Western Computers (continued)

Destination

Czechoslovakia, R
Institute of Technology

Czechoslovekis, ‘Prague,
Central Statistical Office

Czechoslovskia, Prague,
NII Technology, and
Economics of Chemical
Industry

Czechoslovakia, Prague ,

 8tatni Energeticky

Dispecink

Czechoslovakia, Prague,
S8KODA Works

Czechoslovekia, Prague,
TROL Center

Czechoslovakia, Prague,
Institute of Ferrous -
Metallurgy

Czechoslovekia, Prague.
Thermotechnology State

Czechoslovekia, Prague,
Mechanical Construction
Workshop

Czechoslovakia, Prague,
Czechoslovaek State Bank
Czechoslovaekia, Brno,
Technical University

Czechoslovekia, Bratislava,
Ministry of Construction




Bloc Jmports of Western Computers (continued)

Estimated : '
Date Shipped Equipment Destination
1963 ARCH-8000 Czechoslovakia, Bratislava,
(= NB-B03B + acR-315) Blavneff O1il Refinery
5 CRAN wnits : .
168-30 (US) Czechoslavakia, Kosice,
East 8lovak Steel Works
‘On order EEIM/ IEO-‘360 Czechoslovekia, Ostrava-
XDF-T Kuncice, Klemento Gohwald
Ironworks
1963  ge23/55 ! Czechoslovakia, Ostrava,
Z-23/62 Karvira Coal Field
UNIVAC-80
Codetron
1963 EE-803A Czechoslovakia, Plsen,
Lenin Works
2~11 Crechoslovakia, Dobrucka,
Mil1tary {Topography
Z-11 Czechoslovikia, Prevor,
Meopta Optical and Pre-
cision Instrument Plant
1960-61 Z-22 Czechoslovakia, unknown
location
1962 Z=7M ' Czechoslovakia, Meopta-
Prevors Optical Factory
BULI~GAMMA-30 (F‘r&nce) Cezechoslovakia, unknown
- location
1962 Anslog Hungary, unkmown location
1960 2=22 Hungary, Budapest, Tech-
-nical University
1962-63 RE-803P Hungary, Budapest, Ministry

of Metallurgy & Machine
Building




Bloc Tmports of Western Computers (continued)

Estimated ‘
Date Shipped Equipment Destination
On order ECR-315 Rungery, unknown loca.tion_
1963 BULL~TAMBOUR (France) Hungary, Budapest,
Hungarian State Railroads
1965 GEIR (Demmark) Hungary, Budspest, Central
b Ampex tape units Statietical Office
(2) unrvac-1004 (Us)
1962-63 BULI~GAMMA (Francs)
1962 RE-803B Hungary, Budapest, Ministry
of Heavy Industxry, Insti-
) tute of Industrial
- and Business Organization
1964 (2) ¥e-803 Hungary, Budapest, State
Bank
1963 UNIVAC-80 (US) . Hungary, Budapest, Ministry
of !Em.fﬁc and Posts
1963-64 TRW-330 (US) Hungary, to be incorporated
* ' ' into a chemical plant
1962 KE-803B Hungary, unknown.location
: steel plant
IB4-1410 (Us) East Germany, Karl Marx
Stadt, (Chemmitz)
1965-66 Solartron data East Gerxﬁany, Frankfurt-op-
_ logger Oder, Transister Factory
1965 NE-503 East Germany, Dresden
1965 §10.) BULL-GAMMA-10 University of Dresden
France)
196k 1ap-21 (Us) East Germany, Schwedt-Oder
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Estims ted
Date Shipped

196k

1965

1963

196k

SECRET

Equipment

KCR-315 (Ug)

SIEMENS BALSKE-3003

BULL m—3 (France)

SIEMERS HALRFE-3003

Bloc Imports of Western Computers (continued)

Destination

Eagt Germany, Leipzig,
Mail Ordex House

East Germany, lLeipzig,
Warehouse, Vereinigung

Volkseigener

Easgt Germany, State
Planning Commigsion

East GezM, unknown -
location

On order
1965

In nerotiation

1965
1963
1962

On order

»

RE~803

BULL GAMMA-30 (ance)
(rca-301) (us)

(20) FUTTISY 230-20

Bulgarie, Sofis, ICR, Ltd.

Bulgaria, Central Statis-
tical Work Bureau

Bulgarie, Kolkhoz System

BULL GAMMA-3. (France)
ARCH-8000 |

(XB-803 + FCR~-315)
KE-803

NCR=315 (UB)

Rumania, Bucharest, Cen-
tral Statistical Boerd

Rumanis, Bucharest,
Steel Mi1l

Rumania, unknown location,

- Chemical Processing

Rumania, unknown locdtion




Estimated
Date Shipped

SpereT

UBSR Installetions of YWestern Computers

1959
1960

1962
1963
1965
1961
1966

On order

196k

On order

1963-64

1964

On order

Equipment

RE-503

NE-802
* HE-803

RE-803
NE-803
ZUSE 25/35 °

ARCH-8000 (

(= NE-803 + BCR-315)
ARCH-8000

ARCE-8000

ARCH~1000

ARCH- ¢

TRY-330 (US)

ARCE~1000

- JOBMASTER

MARS-101
Beat Reservation System

-T=

SEeRrT

Destination

USSR, Moscow, Academy
of Bciences

USSR, unidentified location
USSR, Moscow, Cemtral
8clentific Research Insti-
tute for Complex
Automation

USSR, Moscow, Moscow
Sovnarkhoz

USSR, Rovolipetsk
Steelvorks

USSR, Voronezh, Chéemical
Plent

USSR, unidentified Ammonis
Plant

USSR, unidentified. Ammonia
Plant

USSR, unidentified plant

USSR, Batural Gas
Fractionating Plant

USSR, to be incorporated
into a chemicael plant
before it is shipped

USSR, Moscow, Imdustrial
Research Institute

USSR, unidentified location

USSR, Transportation
Ministry




