Popinski Krzysztof / Informatics. Culture. Technology. 2024; Vol. 1 No. 1: 262—-268

DOI: https://doi.org/10.15276/ict.01.2024.40
UDC: 004.451(438) + 621.3.004 + 338.45 + 330.342

Development and applications of computer science in Poland
during the communist rule

Krzysztof Popinski

PhD (Doctor of Historical Sciences), Assistant Pofessor, Department of Philosophy and Economic History
ORCID: https://orcid.org/0000-0002-5594-7838; krzysztof.popinski@ue.wroc.pl

Wroclaw University of Economics, Komandorska 118/120, 53-345 Wroclaw, Poland

ABSTRACT

In view of the reluctance with which cybernetics was treated in the Stalinist times in the USSR and other countries of the
communist camp, the research on digital machines became possible on a larger scale in Poland only from the mid-1950s. As a result
of the work carried out at that time in several scientific and research units, the first Polish computers based on electronic tube
technology were created. Their implementation to wider production was entrusted by the central authorities in the early 1960s to the
Wroclaw Electronic Works “Elwro”. The company also undertook to manufacture digital machines “Odra” of its own design. They
were widely used in science, administration, communication and industry — both in Poland and abroad, primarily in the member
states of the Council for Mutual Economic Assistance. Then a few more plants were launched, which cooperated as part of the
“Mera-Elwro” group. Since the late 1960s, an important impulse in the creation of local IT systems were internships of Polish IT
specialists in the USA and the UK, as well as software brought to the country together with the IBM and ICL machines. By the end of
the 1960s, about 30 models and prototypes of digital machines had been created in Poland, which gave it a leading position among
communist countries. The situation changed in the early 1970s when Poland lost its position among the Eastern Bloc countries by
introducing the production of machines from the Unified System Series (EC DBM), imposed by the USSR. At that time, Polish
exports were mainly based on products from the machinery industry, while the sales of electronic products and software sharply
declined. The attempt to create a national IT system, undertaken in the 1970s, also ended in failure. This was due not only to
technical or financial problems but also to the government's fears of losing control over information about the state of the economy or
social processes. The crisis of the 1980s significantly limited orders for Polish computers, which, during the PC revolution, remained
at the stage of specialized digital machines for large enterprises and institutions. The production of Polish microcomputers did not
develop on a larger scale due to a shortage of components imported for hard currency, high taxes, and the lifting of restrictions on the
import of Western computers. As a result, although Poland carried out large-scale development and production of digital machines
until 1989, trained many specialists to work with them and implemented numerous applications, this effort did not bring the expected
results.
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INTRODUCTION

In the second half of the 20th century, the world saw the beginning of the information
technology revolution. The first electronic calculating machine, ENIAC, was put into service in
1946 in the USA. It calculated a thousand times faster than the electromechanical machines used
earlier, and yet it was only a harbinger of a new era. The use of increasingly advanced computers
quickly changed the global technological and socio-economic reality. The leaders of this rapidly
developing process were Western countries, led by the United States. It turned out that the market
economy and democracy are able to stimulate modernization processes supported by IT tools much
more effectively than the centralized, collectivized and nationalized economy and political system
of communist countries dominated by the Union of Soviet Socialist Republics (USSR).
Nevertheless, they also took action to design and produce their own computers and to use them in
various ways. The following text is an attempt to characterize these efforts and their effects using
the example of the Polish People's Republic. It is based on the results of research conducted by the
author on the history of the Wroclaw Computer Centre in the years 1959-1989 [9: 61-137].

THE BEGINNINGS OF POLISH COMPUTER SCIENCE

Due to the reluctance with which cybernetics was treated in Stalinist times in the USSR and
other countries of the communist camp, research on digital machines became possible in Poland on
a larger scale only from the mid-1950s. Their beginnings are primarily associated with the activities
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of the Warsaw research and development center. At the Institute of Mathematics of the Polish
Academy of Sciences, later transformed into the Institute of Mathematical Machines, work began
on calculating machines, first analogue, later digital. In 1955, the first Electronic Automatic
Calculating Machine (“EMAL”) was built there. It was based on vacuum tube technology and
mercury memory, and worked both in the mode of executing program instructions and
automatically reading information. Computers based on electronic vacuum tube technology were
later defined as first-generation equipment. They worked at a speed of several to several dozen
thousand operations per second. Computers of this type were already being produced in the USA,
France, Great Britain, Sweden, the Federal Republic of Germany and Japan, as well as in the USSR
(“MESM”). Due to the unreliability of the “EMAL” machine, production was not undertaken. Its
successor was “EMAL 2” with a drum memory, completed in 1958. Work on it was supported by
another unit of the Polish Academy of Sciences, the Computational Center of the Institute of
Nuclear Research, later transformed into the Department of Applied Mathematics [9: 68—69].

In the autumn of 1958, the first Polish digital machine was launched — “XYZ”, based on the
American “IBM 701” and partly on the Soviet “BESM 6”. However, only its improved version
called “ZAM 2 was sent for small-scale production in 1961. It still had a tube design, but with an
internal cooling system. The Experimental Plant of the Institute of Mathematical Machines
designed a whole family of “ZAM” machines, among which the best technical and programming
parameters were possessed by the multi-program digital machine for data processing “ZAM 417,
manufactured in 1961. However, its production also ended with a dozen or so units. “ZAM”
machines were created with the support of the army, which was keen to obtain a digital, electronic
calculator for controlling anti-aircraft artillery fire [3: 28-31; 5: 14-18; 11: 2-3; 12: 558-559].

In turn, in 1960, the Warsaw University of Technology created the Universal Digital Machine
(“UMC”), made using vacuum tube technology, as well as narrowly specialized machines for
geodetic calculations and for recording bioelectric phenomena [3:36-40; 4: 19-20; 12: 559].

In parallel to the efforts to develop and launch the production of Polish digital machines,
research on the application of computer science in planning, management and automation of various
production processes was undertaken in the country from the beginning of the 1960s. A significant
contribution to scientific and research work in the field of creating computer systems for the needs
of production management and control was made by Polish universities, mainly polytechnics,
university departments of mathematics and engineering and economics. There was also a
development of computer science applications in the automation of various engineering, economic,
medical and artistic works [9: 71, 77-78; 10: 77-79; 11: 5].

BETWEEN THEIR OWN AND FORCED PROJECTS

The aforementioned research and development units were not able to implement the digital
machines they were designing for wider production. The central authorities finally decided to
entrust the implementation of this task to one of the existing electronics industry plants at the
beginning of the 1960s. It was decided to choose Wroclaw Electronics Industry Plant “Elwro”. At
the turn of the 1950s and 1960s, Wroclaw had a significant research and development potential in
the country, with important achievements in mathematics and automation. Thanks to this, it was
possible to undertake in the capital of Lower Silesia not only the production of ready-made digital
machine designs, then their further improvement, but also the preparation of their own design
studies. “Elwro” engineers quickly began to contribute their own input to the projects of the
Warsaw researchers. In December 1960, they completed the design of their first own digital
machine, “Odra 1001”. Although it was not yet suitable for mass production, the experience gained
with it became a premise for giving consent to continue work on digital machines in Wroclaw.
While the machines being developed at the same time in the Warsaw centre were still based on tube
systems, the next model, “Odra-1002”, created in 1961, used mostly domestically produced
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transistors. However, since the ministerial authorities considered that this model was still not
suitable for production, it was decided that in the meantime, the technologically outdated but proven
“UMC-1" machine would be manufactured in Wroclaw. In the years 1962-1964, a total of 25
“UMC-1” machines were produced in Wroclaw. In 1964, it was possible to obtain the ministry’s
consent to start manufacturing the second generation machine, “Odra 1003”. Its production lasted
until 1965. 42 units were manufactured, several of which were exported to the USSR,
Czechoslovakia and Hungary. The machine's capabilities allowed it to be used, for example, to
control technological processes. It was delivered to many institutions, universities and a number of
leading production plants in the country. The Wroclaw computer was five times faster than “UMC-
1”. It performed 500 operations per second. It also had twice the memory capacity, comprising 8
thousand words. It also consumed ten times less electricity, weighed three times less and occupied
half the surface [3: 40-47; 4: 15-20; 6: 19-20; 9: 72-74].

Thanks to “Elwro”, in the second half of the 1960s, Wroclaw became the main centre of the
domestic industry in the field of electronics, automation and measuring devices and digital
machines. In 1966, "Elwro" started the production of the “Odra 1013” digital machine, which
calculated at a speed of 1000 operations per second, i.e. twice as fast as the previous model, and
had, in addition to internal drum memory, fast RAM based on ferrite cores with a capacity of 256
machine words. However, the capabilities of “Odra 1013” were still limited in practice to narrow
and specialist groups of issues, such as material management, payroll preparation, transport
organisation. By November 1966, the plant had produced 100 digital machines, of which about 1/3
were exported to the countries of the Council for Mutual Economic Assistance [1: 174; 3: 49; 4:
20-21; 6: 20].

In 1967, work on another digital machine — “Odra 1204” was completed. It was the first
microprogrammed machine in Poland, i.e. its logical structure was recorded in a module called
permanent memory. This allowed for a significant reduction of its central unit and led to a reduction
in the price of the construction and an increase in its reliability. It was already a fully digital
machine of the second generation, i.e. based on transistors, with three types of memory: ferrite
RAM, external memory on magnetic tape and external memory on 4 drums. The input was a reader,
and the output — a paper tape perforator. The machine worked at a speed of 50 thousand operations
per second, and the capacity of the ferrite memory was increased to 16 thousand words. The
external drum memory had a capacity of 130 thousand words. By 1972, 179 units had been
produced, 114 of which were for export [4: 22-23; 7: 73; 9: 75-76].

Another qualitative leap was made in the same year 1967, when the Wroclaw plants began
cooperation with the British company “ICT”. This was the implementation of the idea of building a
computer in Poland that would accept Western basic and application software. Despite the embargo
that existed throughout the Cold War period, aimed at limiting the possibility of purchasing
technologies useful for military purposes by socialist countries, the relevant agreement was
accepted by both the authorities of the Polish People's Republic and Western countries. Under the
agreement, “Elwro” obtained the logical documentation of the “ICL 1904 machine and tapes with
full basic and application software. Thanks to it, in 1970 “Odra 1304 was developed. A total of 90
units of this machine were produced [3: 47-52; 4: 23-24; 6: 20-21].

The successors of the “Odra 1304 were, from 1972, the third generation digital models “Odra
1305” and “Odra 1325”, based on integrated circuits. A total of 587 copies of the “Odra 1300~
series machines were produced by 1983, a significant part of which was exported to the countries of
the Council for Mutual Economic Assistance (CMEA), mainly the USSR. A military version with
increased resistance to shock, vibration and temperature was also produced. “Odra 1305 performed
150 thousand operations per second, had a RAM capacity of 1 million characters and an external
memory with a capacity of 100 million characters with the possibility of expansion. It worked in
time division, had a modular structure, adapted to work in multi-access and multi-machine systems.
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In turn, “Odra 1325~ already worked at a speed of 200 thousand operations per second. It was a
multi-program, multi-processor, multi-access machine working in real time, and its software was
compatible and interchangeable with earlier models. The career of the machines from the “Odra
1300 series was possible due to good performance, rich software, and a whole set of external
devices — printers, drawing devices, tape memories, readers and perforators. In the country, they
were used in activities aimed at computerization of the economy, including construction and
railways, as well as administration and universities. A whole generation of Polish computer
scientists were educated on them. Using the “Odra 1305 technology, the Faculty of Military
Technology “Elwro” in cooperation with “Tesla” from Pardubice designed the “RODAN” series of
computers for the needs of the anti-aircraft defense systems of Poland and Czechoslovakia. They
were also used to build the first multi-access subscriber system in the CMEA [4: 36-39, 52-53; 9:
103].

However, a proper assessment of the development of Polish computer science at the turn of the
1960s and 1970s should be made against a broader background. In the USSR, which had the
greatest potential in this respect among the countries of the communist bloc, production of the
“Minsk-22" and “Minsk-32” computers was undertaken at that time, which found wide application
in industry. The GDR produced the “Robotron-300” machines, Czechoslovakia designed the
“Tesla” computer, Bulgaria acquired a Japanese license, and Hungary a French one. While in 1965
there were 60 digital machines of various types and purposes installed in Poland, while in
Czechoslovakia 55 and in the GDR 45, by 1970 Poland had indeed increased its possession to 170,
but Czechoslovakia had already increased its possession to 300, and the GDR even 360 machines.
The comparison of Poland with highly developed countries was dramatic. The computer saturation
rate in Great Britain was 18 times higher, and in the USA even 70 times higher than in Poland. In
1970, Poland had only slightly over 0.1 % of all computers installed in the world, although its share
in world industrial production was 2 % [2: 53-54; 8: 273-281; 9: 77].

The awareness of being behind, in terms of technological advancement, in relation to the
Western designs currently in use, prompted the USSR authorities to attempt to make a technological
leap. In February 1968, under their pressure, the countries of the CMEA undertook to base their
computer systems on a compatible series of machines, the so-called Unified System of Electronic
Digital Machines (RIAD). Their initial design and software were based on the “IBM 360 — the first
representative of the third generation computers, built on integrated circuits and reaching speeds of
up to 1 million operations per second. They were equipped with fast internal memories and large
external memory and allowed for the construction of multi-access systems. A copy of it was
developed in the USSR, based on information obtained by intelligence methods. As part of the
division of labor, the Polish side was awarded the production of medium-sized machines marked
with the symbol “R-30” [3: 53-54; 4: 39; 6: 21].

At the end of 1971, the Wroclaw plant took over all matters related to the production of the “R-
30”. However, during the work it turned out that it was an unreliable machine, mainly due to the
poor quality of external devices, especially disk drives. Developed by the Soviet scientific research
facility from Yerevan, it was larger than its Polish counterpart from the “Odra-1300” series. It was
less technologically advanced and more expensive to operate. In connection with this, on the
discreet order of the management of the “Elwro” plant, based on newer technologies used in the
production of machines from the “Odra 1300 series, a significant modification of the Soviet design
was made. The model, called “R-32”, programmatically compatible with the other machines of the
Unified System, was put into production in 1973. Its technical parameters were significantly better
than both the Soviet original and all other “RIAD” machines of its category produced in the CMEA,
than which it was smaller and faster. A total of 153 machines of this type were produced. They were
sold mainly to the COMECON countries, including the USSR. The introduction of the “R-32” into
production in 1974-75 meant a gradual reduction in the production and export of "Odra" machines.
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Transactions of the “Elwro” plant, transformed in 1976 into the Center for Computerized
Automation and Measurement Systems “Mera-Elwro”, were increasingly limited to peripheral
devices and the expansion of already operated systems [1: 174; 3: 79-87; 4: 39-41; 6: 21].

In the 1970s, the IT markets of Western countries were already dominated by microcomputers.
They were much less complicated, smaller, cheaper than previously used machines and thus
allowed for a rapid increase in the number of users among small companies, as well as private
buyers. In Poland, they also undertook to produce their own microcomputers. Initially, it seemed
that it would be an innovative machine, the “K 2027, characterized by excellent parameters.
However, because most of the materials, components and tools for its production had to be
imported from Great Britain using the scarce convertible currency in the Polish People's Republic,
and this computer did not belong to the Uniform System introduced as a standard, its production
was discontinued. In its place, the production of “Mera” microcomputers began at the
Minicomputer Systems Plant “Mera” in Wiochy near Warsaw. They had worse parameters, but
were based on domestic components and were compatible with the Uniform System. Although
unreliable, they were the first Polish office computers. By 1979, about 1,500 of them were
produced, some of which were exported to the CMEA countries [3: 91-106; 9: 105].

In 1972, an innovative concept of creating a National Information System was created in
Poland. It was to be a publicly available network connecting various computer centers and user
terminals through automatic data transmission. It was to encompass all the main areas of central
control of the state, i.e. not only the economy, but also statistical and financial information, culture,
education, sports and recreation, social and health care, science, technology, communications,
transport and communication, cooperation with foreign countries and planning. However,
individual components were not launched for systemic reasons. This was due not only to technical
or financial problems, but also, as we can assume, the authorities' fear of losing control over
information about the state of the economy or social processes. Only those systems that could
provide the authorities with information about citizens, such as “PESEL”, which was patronized by
the Ministry of Internal Affairs, were developed [3: 110-121].

THE CRISIS OF THE 1980S AND ITS CONSEQUENCES

The socio-economic and political crisis in Poland, which had been intensifying since the second
half of the 1970s, reached full scale in the 1980s. The export of Polish electronic devices and
computers still went mostly to the CMEA countries, but cooperation with Western countries ceased
almost completely for several years. The production of the “Mera-Elwro” plants was slowed down
by problems with obtaining materials that were scarce in the country, as well as foreign currency for
foreign purchases. In the meantime, PC computers began their career in the world, which, thanks to
rich software, high quality and ease of use at a relatively low price, conquered the market of home
and office computers in an avalanche way [2: 82-83; 3: 187-188].

In the meantime, the Polish computer industry was still at the stage of producing narrowly
specialized digital machines for large enterprises and institutions, based on technology from the turn
of the 1960s and 1970s. Their production, carried out on a relatively small scale, was not automated
and was based on outdated technological solutions. In 1986, the “Mera-Elwro” Plants ended the
production of “Odra” series 1300 and “R-32” computers. Their successors were supposed to be only
the “R-34” Uniform System computers, which were already outdated, unreliable and expensive to
operate when production was launched. Although the administration and national economy plants
were doomed to them anyway, they were purchased in smaller and smaller quantities [3: 197-198;
4:51-53; 9: 121].

An alternative to RIAD computers could be Polish microcomputers. Among the machines
produced in Poland, these included the “Mera” 60, 100, 200, and 9150 computers, as well as the SM
series. The “Mera—Elwro” plant developed and began producing the “Elwro—500" microcomputers
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in 1983, based on a copy of the Intel 8080 microprocessor. However, this model, like its slightly
smaller successor “Elwro—600”, was produced in quantities of only a few hundred pieces per year.
In the mid-1980s, other state-owned companies also began small-scale production of
microcomputers, offering copies of Western products. However, it also did not develop on a larger
scale, both due to supply problems and too high taxes imposed by the Ministry of Finance. In 1987,
the Wroclaw IT tycoon received an order from the Ministry of Education to deliver 75 thousand
“Elwro-800 Junior” microcomputers. However, its production was not without problems. It was too
difficult for young people and teachers to use, and it was unreliable and lacked the necessary
application software. By the end of the 1980s, only a few were produced, not several thousand as
planned. In such a situation, schools increasingly often bought or accepted as donations imported
computers. Until the mid-1980s, the authorities tried to stop attempts to import Western computers.
Later, the import restrictions were lifted, and microcomputers such as “ATARI XL/XE” appeared in
state commissions or on already legal computer equipment exchanges. Among their buyers were
also state-owned companies. In 1988, around 3 % of Poles already had home computers. However,
these were practically exclusively imported devices [3: 155-156, 169-187].

CONCLUSION

Despite many efforts, plans, resolutions and actions, even at the highest level, the Polish
People's Republic did not become an IT powerhouse. Although it undertook the design and
production of digital machines on a significant scale, educated a multitude of specialists to operate
them and implemented numerous applications of IT techniques in the socio-economic and cultural
spheres, they did not bring the expected modernization impulse, as in the case of Western countries.
However, the blame for this lies not with the technology, programs and concepts themselves, but
with the systemic inability of the Polish People's Republic to effectively uses innovations. The
Soviet Union's imposition of the main directions of technological and economic development on the
countries of the communist camp, which resulted in incapacitation, also played a role.
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AHOTALIA

3 ormsany Ha Te, mo B cramiHceki 4ach B CPCP Ta iHmmX KpaiHax KOMYHICTHYHOTO OJOKY KiOEpHETHKY CHpHHMAaH 3
HaCTOPOT 00, TOCII/KEeHHS U(POBUX MammH y [Toipnni craso MOXIIMBAM y MIMPIINX MacmTadax ymme 3 cepeanan 1950-x pokis.
BHacmiziok po60oTH, TPOBEIEHOI TOMI Y KiJIbKOX HAayKOBO-JIOCHIZHUX yCTaHOBax, OyJIO CTBOPEHO IEpIi MONBCHKI KOMIT IOTEpH Ha
OCHOBI €JIEKTPOHHUX JIAMIIL. X BIPOBA/KEHHS y GiMbII IIMPOKE BUPOGHUITBO GYIO AOPYdEHO NEHTPATLHAMY OPraHaMH By Ha
nouatky 1960-x pokiB Bpoiptascekomy 3aBoay enektpoHiku “Elwro”. KommnaHis Takox B3sula Ha ceGe 3000B'I3aHHS BUPOOIATH
r(poBi MaIIMHK BiacHO! po3poOku mij Ha3oro “Odra”. BoHH HIMPOKO BHKOPUCTOBYBAJMCS Y HAyll, afMiHiCTpalil, 383Ky Ta
npomucioBocti — sk y IMonbiui, Tak i 3a KOPJOHOM, HepeayciM y KpaiHax-wieHax Pagu exoHoMiuHOI B3aemoznoromor. ITi3Hime
OyJ10 BIIKPUTO Il KiJNbKa 3aBOJIB, SIKi CITIBIpAIOBANY B paMKax rpynu “Mera—Elwro”. 3 kinns 1960-x pokiB BaXJIHBUM iMITyJTECOM
Iu1st cTBOpeHHA MicueBux IT-cucrem cramu craxyBaHHA nonbebkux [T-cmemianmicriB y CIIA Tta Benukiit Bpuranii, a Takox
IporpamMHe 3a0e3MeucHHs, ke Oyllo nmpuBe3eHe B KpaiHy pazoM i3 MamnHamu IBM ta ICL. [lo ki 1960-x pokis y IMombmii Gyio
crBopeHo Omu3bko 30 Mozened Ta HpOTOTHMHIB LU(PPOBHX MAlIWH, IO AAJIO KpaiHi NMPOBiAHY MO3HULII0 cepell KOMYHICTHYHHX
nepxas. Curyarist 3miHmIacs Ha noyatky 1970-x pokis, konu [lonmblna BrpaTmiia cBoe cTaHOBHILIE cepel KpaiH CxinHoro OJIOKY,
BIIPOBa/IMBIIN BUPOOHHUIITBO MAILIMH €JUHOI cepil eneKkTpoHHuX obuuncmoBaibuux MamuH (EC EOM), nas’szanoi CPCP. V toii yac
MOJILCHKHI €KCIOPT OYB 30CEpeLKEHUH MepeBakHO Ha MPOJYKIIT MalIMHOOYAyBaHHS, TOIl SK IPOJAXi €IeKTPOHHOI NPOIYKIi Ta
nporpamMHoro 3abesnedeHHs pizko ckopotwaucs. Crpoba crBoputi Harionaneny IT-cucremy, 3podnena y 1970-x pokax, Takox
3a3Hasa HeBiadi. Lle Oymo oOyMOBJIE€HO He JWIle TEeXHIYHUMHU 49U (DiHAHCOBMMH NpoOieMaMu, a il TOOOIOBaHHIMH YpSAY OO
BTpaTH KOHTPOJIIO Haja iHQopMmallielo mpo cTaH eKoHoMiku abo comianbhi mporecH. Kpuza 1980-x pokiB 3HauHO oOMexHiIa
3aMOBJICHHS Ha IOJBCHKI KOMI'TOTEpPH, SKi 3aJMLIIMIKCA HA €Tami BY3bKOCHELIali30BaHMX LM(POBUX MalIMH JUIS BEIMKHX
mianpueMcTB i ycraHoB B enoxy pesostonii ITIK. MacoBe BUPOOHHLTBO MOJbCHKUX MIKPOKOMIT'IOTEPIB HE PO3BHUBAIIOCA —uepes
nediyT YacThH, IMIIOPTOBAHMX 3a 1HO3EMHY BAIOTY, BHCOKI TOJATKH Ta B PE3yJbTaTi 3HATTS OOMEXEHb Ha IMIOPT 3aXiJHUX
KoMm'totepiB. 3pemroro, xoua 10 1989 poky B IMombiii po3poOka Ta BUPOOHHUTBO IU(PPOBUX MALIMH 3[IHCHIOBAINCS y 3HAYHHX
Maciiradax, BelruKa KiIbKicTh (axiBLiB Oyia MiIroToBieHa s iX 00CIyroByBaHHs, a TAKOX BIIPOBADKEHO YMCICHHI 3pa3ku IT-
texHiky, [lonpiua Tak i He cTajna BaXXJIMBUM rpaBleM y wii ramysi. Lle 0yno o0yMOBIEHO CHCTEMHOI HE3[aTHICTIO KOMYHICTUYHOL
neprkaBy e()eKTHBHO BUKOPHUCTOBYBATH IHHOBAL({ B €KOHOMILII.
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