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TIEPIINIT KOMIT'IOTEP B KOHTUHEHTAJILHIN €BPOIII
BYB CTBOPEHUN V KUEBI

THE FIRST COMPUTER IN THE CONTINENTAL EUROPE
WAS CREATED IN KIEV

b. H. Maaunoscorud
B. Malinovsky

«3b6epiratu HOBiYHO»

Y rpymui 1976 p. BigOymocs 3acima-
HHS BYeHOI paju lHcTuTyTy KibepHe-
Tuku AH VYPCP, npucssiuene 25piu-
9I0 BBEJEHHS B PETYJIsIPHY EKCILIyaTa-
[[if0 TePIIol y KOHTHHEHTaJbHI €Bpo-
i MaJiol eJleKTpOHHOI JIIYUIBHOI Malu-
uu («MDCM»), crBoperoi B Imcruryri
enekrporexriku AH YPCP nix kepisuu-
urBom Cepris OusekciitoBnua JleGenena
(1902-1974).

Y cBOeMy BHUCTYIN Ha 3acigaHHi au-
pekrop Imcruryry axazemixk B. M. ['my-
IKOB TaK OI[HUB HOro HOBATOPCHKE
TBODUE JOCATHEHHS:

«HezamexxHo Binm 3apybizKHUX yue-
nux C.0O. Jlebenes po3poOuB mIpUHIM-
1 1oOyI0BU KOMIT'IOTEPA 3 IIPOrPAMOIO,
s1Ka 30epiraeThbCsi B ONEPATUBHIM maM’siTi.
Ili ¥#ioro KepiBHHIITBOM CTBOPEHO IIe€p-
Uil B KOHTUHEHTA/IbHI €Bporti KoM 1o~
Tep, y CTUC CTPOKHU PO3B’SI3aHO BarKJIU-
Bl HAyKOBOTEXHIUHI 3aBIaHHS, 9UM Oy-
JIO 3aKJIAJIEHO PAaJSHCBKY IIKOJIy IIPO-
rpamyBanist. Omuc «MOCM» — nepmnit
y KpalHi migpyYHuUK 3 0OYHC/IIOBAIBLHOL
Texaiku. «MDCM» crajga TpoTOTUIIOM
BEJINKOl €JIEKTPOHHOI JHYHJILHOI Malllu-
nu «BYCM>». Jlaboparopia C.O. Jlebe-
JieBa — Tie opranisariiiamii 3apomok O6-
YHC/IIOBAIBHOTO LEHTPY — ui3Hime In-
cruryry kibepueruku AH YPCP».

Teepmxenns B. M. Imymkoa mpo
Te, mo C.O. Jlebenes, He3aae:kHO Bis
yuenux 3axo/ry, po3poOUB IPUHIIUIIN 110~
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“Story eternally”

In December 1976 the academic coun-
cil conference of the Institute of Cy-
bernetics Academy of Science of the
Ukrainian SSR was devoted to the
25 years of exploitation of the first
in the continental Europe Small Elec-
tronic Computing machine (MESM),
which was created in the Institute of
Electrical Engineering AS Ukr.SSR
under the Sergei Lebedev leadership
(1902-1974).

The head of the Institute academi-
cian Victor Glushkov evaluated Lebe-
dev’s innovative and creative achie-
vements in the following words: “Inde-
pendently of foreign scientists,
S. Lebedev elaborated the construc-
tion principles for the computer with
program that can be stored in operat-
ing memory. Under his supervision the
first computer in the continental Eu-
rope was created, important scientific
and technical tasks were resolved in
the short terms and the Soviet school
of programming was founded. The
MESM description became the first
country textbook on computer engi-
neering. The MESM served as proto-
type for the Big Electronic Comput-
ing Machine BESM. The laboratory of
S. Lebedev is the Computing Center
organizational germ, that later trans-
formed into the Institute of Cyber-
netics”.
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Oy/IOBM KOMIT'IOTE€pa 3 MPOTPAMOIO, STKa
30epira€Tbcd B MaM’gTi — TPUHIAIIO-
Bo BaskiuBuii Mmoment. Came 306epira-
HHSI TIPOTPAMHU B OIMEPATHUBHIN mam’saTi
CTaJ0 3aBepIIAIbLHIM KPOKOM Y PO3BU-
TKy mepmux kKomi'torepis. Ha 3axomi
el eran moB’s3yloTh 3 iM'sm Jkoma
don Heiimana. OcKibKH BUCIOBIIIOBA-
uag B. M. ImymnikoBa 1miiTBepKeHo HUA3-
KOIO apXiBHUX JIOKYMEHTIB 1 crorajgamu
mozeii, siki npamosaau 3 C. O. Jlebeme-
BHUM, MOXKHa CTBEPKYBATH, IO MOPsT i3
Hzxouom dou Heitmanom C. O. Jlebenen
€ PO3POOHMKOM TPHUHIINAIY 30epesKeHHsT
[IporpaMy B OII€PATHBHIM mam sTi KOM-
m’'roTepa.

Ha zacinanni 3akpurol BYeHOI pajin
IHCTUTYTIB €JIEKTPOTEXHIKY 1 TeIJIOeHeP-
reruku AH YPCP Bixg 8 ciuna 1951 p.
(mporokon Nel) C.O. Jlebenes, Bimmo-
BiJIaf0UM Ha MTOCTABJIEHI HOMY 3aIllUTAHHS
micis monosizi mpo «MDCM», ckazas:

«¥Y meHe € naui o 18 marmHax, po3-
pOOJIEHNX aMEePUKAHIISIMH, I1i JIaHI MAatOTh
XapakTep pekyiaMu, 06e3 OyIbSKUX Bimo-
MOCTel, dK MAaIlUHU T00yI0BaHi», 1 ma-
si: «BukopucroByBarn 3apyb6ixKHMit 110-
CBiJI BasKKO, OCKLIbKH OIryOsiikoBami Bi-
JOMOCTI JIy?Ke CKYTIi».

Y KOpoTKi#t 3amucii, HajiciaHiil B
AH CPCP na nougarky 1957 p., C. O. Jle-
OeneB koHcTarye: «Y 1948-1949 pp.
MHOIO OyJil pO3po0JIeHI OCHOBHI MPUH-
munu mo0yI0BU TOMIOHNX MammH. Bpa-
XOBYIOYN TXHE BUHATKOBE 3HAYEHHS JIJIsI
HAPOJHOTO TOCIOAAPCTBA, & TAKOXK BiJi-
cyrricts B CPCP 6yzmpsakoro mocsimy ix
IMOOY/JIOBM Ta eKCILIyaTallil, s MPUAHIB
pIIlIEHHsT STKHAWIIIBU/IIIIE CTBOPUTHA MaJTy
€JICKTPOHHY JIYMJIbHY MAIIUHy, Ha AKIi
MOXKHa OyJio 6 JIOCJi/IKyBaTH OCHOBHI
MPUHITUIN TOOYI0BY, MMEPEBIPUTH METO-
MUKy PO3B’sI3aHHS OKPEMUX 337249 1 Ha-
TPOMAJINTH €KCILTyaTaIllifHAN JTOCB1ITy.

He BumagkoBo «M3CM» crnouarky
posmudposyBastaca sk «Mogmenn 3ute-
KTPOHHOH CUETHOW MAIIIWHBI», 1 JIHIIIE IIi-
3uimre cmoBo «Mogenb» Oys10 3aMiHEHO
Ha ciaoBo «Masmasts.

Y 3ragaHoMy BHIE IIPOTOKOJI
C.0O. Jlebenes Binzmauus: «3a JaHUMUI
3apy0izKHOI JiTepaTypn, TPOEKTYBaHHS
i crBopenHsa MamuHu TpusBae 510 pokis,

The statement that S. Lebedev
elaborated the construction princi-
ples for the computer with a pro-
gram stored in memory independently
of western scientists, expressed by
V. Glushkov, is fundamentally impor-
tant. Namely, storage of the program
in the operating memory was the fi-
nal step in the first computers de-
velopment. In western countries this
stage is linked to the name of John
von Neumann. And as the words of
V. Glushkov are supported by the se-
ries of archival documents and his col-
leagues’ statements, we can assert that
Lebedev was a developer of the stored-
program computer principle as well as
John von Neumann.

On January 8, 1951, at the In-
stitute of Electrical Engineering and
the Institute of Heat and Power Engi-
neering, AS Ukr.SSR, academic coun-
cil private session (minutes 1) Lebe-
dev reported on MESM and gave the
following answer to the question from
the audience: “I have got the data
on 18 machines, elaborated by Ameri-
cans. This data is a kind of advertis-
ing material and does not include any
facts about the construction of the ma-
chines”, and then: “It is really hard to
use the foreign achievements, because
the published information is very lim-
ited.”

In a short note, sent to the Aca-
Idemy of Science of the USSR in the
beginning of 1957, S. Lebedev states:
“In 1948-1949 I elaborated the main
construction principles of such ma-
chines. Taking into account their sig-
nificance for national economy and
being aware of the fact that there is
no experience of such machine build-
ing and exploitation in the USSR, I
decided to create a small computing
machine, which would be used to in-
vestigate the main construction prin-
ciples, to check the problem solving
techniques and to accumulate the ex-
perience of exploitation”.

Not by chance MESM was deci-
phered at first as “Model Electronic
Computing Machine”, and later the
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MU Ma€MO HaMip TOOYIyBaTH MAIIUHY 34
2 poKm».

HeiimoBipHo, aJjie BueHOMY B1aJ10CH
peaJiizyBaTH Ieil MPOEKT 3a TaKWUil KOPO-
TKU# cTpoK. Poboru Gymo posmodyaro B
1948 p., a Bxke manpukinmi 1950ro 3a-
mparoBaB MakeT «MOCM». V 1951 p.
«MDCM» 3manu jyisi peryssipHol eKc-
mwryaramii. Ha wiit, equniit Ha Toit 4ac
MaIlyHI TaKoro Kjacy, mporarom 1952
P- PO3B’a3yBaJIMCs HAWBaXKJIMBIII 3a/a-
qi: (pparmMeHTH po3paxyHKIB TEPMOsIIep-
HUX IIPOIECIB, KOCMIYHUX ITOJILOTIB 1 pa-
KEeTHOI TeXHIKHM, JAJbHIX JIHIN eJeKTpo-
repeadi ToIo.

JlocBiz cTBOpeHHS Ta eKCILTyaTariil
«<MDCM» nas 3mory C.O. JleGeneBy
3a KOpOTKMi 4dac (HacTymHi jBa pokn!)
cTBOpPUTH «BOJIBIIYIO 9/IEKTPOHHYIO Cte-
THYIO0 MammHy» — «BYCM>».

Y crarti «Bing kommcku repriol
EOM» (EOM — esekTpoHHA 0GUUCIIIO-
BajJibHa MalllMHA, Ha3Ba CTaTTI POCIii-
CbKOIO MOBOIO «OKOJIO KOJIBIOE/ M TIepBOit
9BM>», 9BM — siekTpoHHAas BBIYUC/IN-
renbras Mamunaa) C. O. Jlebenes Ha3BaB
«MDCM» «1epBicTKOM pasTHCHKOI 00-
quCIIOBATBHOT TexHiKn». «BICM» Cep-
riit OJiekciifioBud xapakTepusyBaB Tak:
«Komn wmammna Oyna crBopeHa, BOHA
HIYUM He IIOCTyHajacsd HOBITHIM ame-
PUKaHCHKAM 3pa3KaM 1 sBJIsIa CODOOI0

OcuosHi MIPUHITATN o6y 0BI
«MDCM» wmicrarbea y kuusi (panime
cekpetHiit) «MaJsa eJeKTpOHHA JIYUIIb-
ma mammaas> (asropu C.0O. JleGenes,
JI.H. Hamescokuii, K.O. Illkabapa,
1952 p.). Ock ni npunIwNyU:

1. B mammai BUKOPHUCTOBYETHCS ABili-
KOB& CHCTEMa JIHCJIEHHS.

2. /1o ck1a 1y MaIuHu BXOISITh T ITh
HPUCTPOIB — apudMEeTUIHUN, 1aM aTi,
KepyBaHHS, BBOIY Ta BHUBOJY.

3. [Iporpama ob6uncCI€Hb KOIYETHCS 1
30epiraeThbes B maM’siTi TaK caMo, K 1 Iu-
cra.

4. Obunciaenns 31ACHIOIOTHCI aBTO-
MaTUYHO HA OCHOBI mporpammu, ska 30e-
piraerbcs B maM’siTi MaIllUHH.

5. Kpim apudmernunmx, mammHa
BUKOHYE€ JIOT19HI onepariii — HOpiBHAHHS,
YMOBHOT'O Ta 0€3yMOBHOI'O IIEPEXO/IiB.

word “model” was replaced by the
word “small”.

In the abovementioned minutes
S. Lebedev pointed out: “According
to the foreign literature data, the pro-
jecting and construction of the ma-
chine last for 510 years. We intend to
build a machine in 2year term.”

Incredibly, but scientist managed
to realize this project in such a short-
term. The work was started in 1948,
and MESM began functioning in the
end of 1950. In 1951 MESM was
handed over for regular commission.
It was the only machine of such class
at the time and during 1952 it was
used to solve the most important prob-
lems: calculation fragments for the
thermonuclear processes, space flights
and jet engineering, power lines, etc.

The experience of MESM con-
struction and exploitation made it
possible for Lebedev to create in the
next two years a Big Electronic Com-
puting Machine—BESM.

In the article “At the Cradle of
the first Computer” Lebedev called
MESM a “firstling of the Soviet com-
puter engineering”. He described
BESM in the following words: “When
the machine was created, it was com-
parable to the latest American mod-
els. It was a triumph of ideas of its
creators.”

The main principles of MESM
construction can be found in the previ-
ously classified book “Small Electronic
Computing Machine” authored by

S. Lebedev, L. Dashevsky and
E. Shkabara (1952). Here are those
principles:

1. Machine uses binary notation.

2. Machine consists of five devices:
arithmetic, memory, operational, in-
put and output.

3. Computing program encoded
and kept in the memory, as well as
data.

4. Calculations implemented auto-
matically on the basis of the memory-
stored program.

5. Besides arithmetic operations,
machine implements the logical ones:
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6. Ilam’saTp Oymyerbcs 3a iepapxi-
YHUM TIPUHITATIOM.

7. na obuucieHb BUKOPHUCTOBYIO-
ThCsI IUCJIOBI METO/IN PO3B’sI3aHHS 3a,/1a4.

Y 1955 p. na xkoudepenril y lapm-
mraari gonosins C.O. Jlebemesa mpo
«B9CM» BuUKIMKAJIA CEHCAIIIO: MAJIO KO-
My Bimoma 3a mexkamu CPCP mammna
OyJia BU3HAHA HAMOLIBII MBUIKOIIIOYOIO0
y €spori.

Cynsau 31 crioraJiiB Cy4acHUKIB, 3a-
JIyM CTBOPUTHU IHUMPOBY OOUUCIIIOBAIBHY
MAIlMHy BUHHUK y BYEHOTO IIe 70 BiliHW,
KOJI BiH »KuB y MOCKBI.

IIpodecop A. B. Herymmu, sikuii 3a-
KiHunB MOCKOBCHKUI €HEepreTUIHUil iH-
CTUTYT 3a KLJIbKa POKIB JI0 BiliHU, 3ra/Iye:
«Pe3ysibraTroM MOIX JIOCJIJI2KEHb  CTa-
Jla KaHIAIaTCbKa JUCePTallisd Ha TeMy:
«AHaJli3 TpPUrEepHUX €JIEMEHTIB IIBUI-
KOJIIIOYHMX JIYMJIBHUKIB IMIysIbCiBy. K
BIJIOMO, €JIEKTPOHHI TPUTE€PH CTAJIU IIi-
3Hillle OCHOBHUMU e€JjIeMeHTaMu Iudpo-
BOI 00YMCIIIOBAJILHOI TexHiku. Bin camo-
ro modatky 1iel poboru B 1939 p. i mo
saxucry C.O. Jlebenes 3 yBaromo i cxsa-
JIEHHSIM CTABUBCSI JI0 MOIX JIOCJIiI?KEHb.

Bin morommscs GyTm omomeHTOM 3
JIUCEPTAIIil, 3aXKUCT KOl BiIOYBCsT HAIIPH-
Kinmi 1945 p. Ha Toit yac e HixTO He IIi-
nozpioBas, mo C.O. Jlebenes BuHOIIYyE
is1el cTBOpeHHs (P POBUX OOUUCTIOBAIb-
HUAX MAIIIH».

Hpyxuna suyenoro A.T. JleGemesa
posnosinasa, gk Bocenn 1941 p., xosm
MockBa nopuHasia y TeMpsiBy depe3 Ha-
JIBOTH (DAITUCTCHKOI aBialil, 90I0BiK Ha-
JIOBI'O 3a4MHSIBCA y BaHHIN KiMHaTi, Jie
MOXKHa Oys10 6e3 MOOOBAHHS BMUKATH
CBiTJI0, 1 FOIMHAMH IIHCAB Y TOBCTOMY 30-
MIUTI HE3PO3yMiJI 111 KPYXKEYKHU 1 pHUco-
ukn (HyJl Ta OAMHULYI, sIKI BUKOPHCTOBY-
I0ThCsL y ABIAKOBIN cucTeMi YuCIIeHHS).

Bacrymauk C.O. Jlebenesa 1o ja-
Goparopii, e creoproBanacs «bBICMy,
MOKTOp TexHidamx HaykK B.B. Bapmmx
CBIYUTH, 0 MaB 3 yYHEM PO3MOBY, IIi
qac sgkol Cepriit OuekciitoBnd cka3zas,
o sikOW He BifiHa, TO POOOTY 3i CTBO-
peHH:A UMPOBOI €JIEKTPOHHOI 0OYHCIIIO-
BaJIbHOI MAIlMHU BiH po3modaB Ou 3Ha-
YHO paHiIe.

Haragmaemo, mo B 1939-1947 pp. B

comparisons, conditional and uncondi-
tional transitions.

6. Memory built on the hierarchy
principle.

7. Calculations done by digital
tasks solving techniques.

At the 1955 conference in Darm-
stadt Lebedev’s report about BESM
caused a sensation. The machine, un-
known outside the USSR, was recog-
nized as the most fastacting in Europe.

According to the references of
Lebedev’s contemporaries, the idea to
create the digital computing machine
came to his mind before the war, when
scientist lived in Moscow.

Professor Anatoliy Netushyl, who
had graduated from the Moscow En-
ergy Institute several years before the
war, recalls: My research resulted
in the Ph.D. thesis “Analysis of the
trigger elements of fastacting impulse
counters”. It is known that later elec-
tronic triggers became the basic el-
ements of the digital computer de-
vices. From the very beginning of the
work in 1939 till its defense, S. Lebe-
dev treated my research with attention
and approval. He had agreed to serve
as opponent during the thesis defense,
which took place in the end of 1945.
At that time nobody suspected that
S. Lebedev was elaborating the idea of
digital computing machine creation.”

Scientist’s wife Alice Lebedeva
used to say that in autumn of 1941,
when attacks of fascist air forces
plunged Moscow into the darkness, her
husband closed himself in the bath-
room, where he could safely switch on
the light, and was writing for hours in
his thick notebook some strange cir-
cles and sticks (zeros and ones, which
are used in the binary notation).

Doctor of technical science Vse-
volod Bardyzh, who was Lebedev’s
deputy in the laboratory, where BESM
was created, recalls that during the
conversation with a student

S. Lebedev mentioned that, if not
the war, he would have started work-
ing on the digital computer construc-
tion much earlier.
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CPCP xkonnux myburikariii npo aBiiffkoBy
CUCTEMY YHUCJIeHHs, METOIUKY apudme-
TUYHUX OIlepalliii 3 ABIHKOBUMH YnCIaMU
i cTpyKTYpy 1nbpoBoi 00UNCTIOBATBLHOT
MAIIHA 111e He O0y10. Y BimoMux Ha TOi
qac peJieiiHill 0O0YNC/IIOBAIbHIN MaITUHI
«Mapkl» (CIIIA, 1944 p.), enekTpon-
Hiit o6uncoBaabuii mamuai «9HUAK»
(CIIIA, 1946 p.) BUKOPHCTOBYBAJIKCS J1e-
CATKOBI CUCTEMU YHUCJIEHHS. Y pesefiHnx
mammuax K.p Iyse «Z1» (Himeuunna,
1937 p.), «Z2» (Himeuumna, 1938 p.),
«Z3» (Himewunna, 1941 p.) BuKOpmcTo-
ByBaJlacsd JBIIKOBa CHCTEMa YUCJICHHS,
o/lHAK IMyOJHKaIll PO Il MAINWHY 3’sIBU-
JIUCS JIUIITE 3a KIJIbKA POKiB micys JIpyrol
cBitoBol Biitnu. Came y j0Bo€HHI it mepri
noBoenHi poku C. O. JlebGeneB HezanerkHO
BiJI 3aKOPJIOHHUX BYEHUX DPO3POOUB Me-
TOJIUKY OTIE€pAIliil 1010 JIBITKOBOI CHUCTe-
MU YHUCJIEHHSI, CTPYKTYPY Ta apXiTeKTy-
py «M9CMy». CrBopenns i1 6ym0 mayxKe
HEIIPOCTUM 3aBJAHHSIM, 3 SIKUM yUEeHU
GJIMCKYy e BIIOPaBCS.

B apxisi IncruryTy esrekrpomnnami-
ku (panimte enekrporexuikn) AH YPCP
36epiraeTbCst Marnka 3 JIOKyMEHTAMU PO
crBoperast «MICM». Yusice TypboTn-
Ba pyKa IIOHaJ IBBIKYy TOMY HaIluCaJia
Ha Hiil cioBa «36epirarn JoBiuHO». Bo-
HU BUSIBUJIUCS TTPOPOUMMH.

Cy4vacuuku C.O. Jlebene-
Ba — ITiOHEpUW KOMM ' IOTEPHOI
TEeXHIKN 3a KOPJOHOM

ITossa mampukinmi 40x pokiB KOMIT I0TE-
piB i3 mporpamoro, sika 36epiracThbcs B ma-
M’aTi, Oysia 3aBepHIAJILHEM 1 JIy»Ke Ba-
JKJIMBUM KPOKOM y PO3BUTKY IU(PPOBOL
obuncimoBasibHOl TexHiku. Jlo nporo jo-
CATHEHHs NPUYETHI y CBITI JIHIle Kijlb-
ka BujarHnx ydenwnx: y CIIA — JIxxoun
don Heiiman, yroperp 3a MOXOIKEHHSIM
(1903-1957), dexor Mouui (1907-1980) i
IIpecuep Exkepr (1919-1975), y Besuko-
6puranii — Anan Teiopunr (1912-1954),
Tom Kinbyps (map. 1921) i Mopic Yinke
(map. 1913), 8 CPCP — Cepriii JleGenen
(1902-1974), Icaax Bpyk (1902-1974).
Koxken 3 Hux 3pobuB CBiil BHECOK ¥
CTBOPEHHSI TEPIINX KOMIT'IOTEpiB i cTa-

We should be reminded that in
1939-1947 there were no publica-
tions about binary notation, princi-
ples of arithmetic operations with bi-
nary code and computer structure yet.
Decimal notation was used in the ma-
chines known at that time, which were
the relay computing machine Markl
(USA, 1944) and the electronic com-
puting machine ENIAC (Electronic
Numerical Integrator and Computer,
USA, 1946). Namely during the pre-
war and early postwar years S. Lebe-
dev elaborated the principles of oper-
ations with binary notation and the
structure and architecture of MESM.
Its creation was a really hard task,
but the scientist managed to solve it
brilliantly.

In the archive of the Institute of
Electrodynamics (formerly electrical
engineering), AS Ukr.SSR, there is
a folder containing documents about
MESM development. Somebody’s car-
ing hand wrote prophetic words on it:
“Store eternally.”

Lebedev’s contemporaries—
pioneers of the computer
engineering abroad

The rise of a programstored comput-
ers in the end of 1940s was the final
and very important step in the devel-
opment of digital computer engineer-
ing. Only few key scientists in the
world were involved into this process.
They were John von Neumann (Hun-
garian by birth, 1903-1957), John
W. Mauchly (1907-1980) and J. Pres-
per Eckert (1919-1995) from the USA,
Alan Turing (1912-1954), Tom Kil-
burn (1921-2001) and Maurice V. Wil-
kes (1913) from the United Kingdom,
Sergei Lebedev (1902-1974) and Isaac
Brouk (1902-1974) from the USSR.
Each of them made a contribu-
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HOBJIEHHsT 1HMOpPMAIIHHUX TEXHOJIOTI.
Asan Teropunr me B 1936 p. y crar-
Ti «IIpo 3umcienni uywuciia» JOBIB MO-
2KJIMBICTB OOYHCIIEHHS CYTO MEXaHITHUM
MIISIXOM  OYIBSKOTO AJITOPUTMY, KWt
Ma€ PO3B’s30K. 3alpOlOHOBaHA HHUM 3
[i€I0 METOIO0 TiNOTeTHYHA YHiBEpCaJIbHA
MAIllIHA, 10 OTPUMAJIa Ha3BYy <«Malllu-
Ha TpropuHras», Morsia samam sSTOBYBaTH
TOCJIIOBHICTD il T1iJ] YaC BUKOHAHHS
aJrOpUTMYy.

oxkon Mouni i Ilpeciep Exkepr y
1946 p. crBopuim komm'torep <«DHU-
AK», 1110 KepyBaBcs IPOrpaMoro, KOMaH-
JTH KO BCTQHOBJIIOBAJIUCS 3 JIOIIOMOTOIO
MexaHITHUX mepemukadiB. [le morpeby-
BaJIO JIy»Ke OaraTo dacy il 0OMexKyBaJio
aBTOMATH3AII0 00YKC/IeHb. 3pO3yMiBIIN
Ie, BYEHI IiJ 9ac IPOEKTyBaHHS HACTY-
nuoro Komm’'iorepa «9IBAK» nepenba-
qnn 30epiraHHsi IPOrpaMu B OIepaTHB-
Hitt mam’aTi. Ha erani 3aBeprentst pobiT
3 «9HUAK>» i npoexkryBanus «9JIBAK»
3 HUMH II0YaB CIIBIPAIIOBATH BiJOMMIA
yaennit [Ixxon don Heitman, axwit nHa
TO# 1ac OpaB y4acTb y MaHXeTeHCHKOMY
POEKTI 31 CTBOpeHHsI aTOMHOI GoMOHU 1
OyB 3aIikaBjeHnit y po3politi edekTus-
HOI OOYMCIIIOBAJILHOI TEXHIKU JJIsI BUKO-
HAHHs CBOIX PO3PaXyHKIB.

Bauckyae ocsivenuit ydenwnii, Bu-
JaTHUIl MaTeMaTHK 3yMiB y3arajbHu-
TH JOCBiJl, OTPUMAHUN M7 Yac po3poo-
KU MaIllWH, 1 BHKJAB HOro y BUIVIALL
OCHOBHHX IPHUHIMIIB IMOOY/I0BYU IU(pPO-
BHUX EJIEKTPOHHUX OOYHC/IIOBAJILHUX Ma-
muH y 3BiTi, ckmazeHomy B 1945 p. i
poznosciopkenomy 1. Tospcraitrom. I1i
IPUHIMON OyJIr 3aCTOCOBaHi JjIst 1OOY-
nosu Mamuan </ I2KOHUAK» (Hassana
Ha dectb Jxxoma ¢don Heiimana). Ma-
Tepiayim 3BITYy He APYKYBAJIHCS y Bil-
KpuTiit npeci g0 kinmg 50X pokis, aJe
1x mepemanu psixy dipm CIIIA ta Be-
smkobpuranii. Ilomymnsipaicrs don He-
fiMaHa sIK BUJIATHOTO BYEHOr'O BijirpaJa
CBOIO POJIb — BUKJI&I€HI HUM IPUHIIAIIH 1
CTPYKTypa KOMIT' I0Tepa OTPUMAJIU Ha3BY
HeWMaHIBChKUX, XO0dYa IXHIMU CITIBaBTO-
pamu Oy Takoxk Mowiai ta Exkeprt, a
C. 0. Jlebenes He3a/Ie’KHO BiJI 1UX yde-
HHUX peaji3yBaB Taki caMmi DPUHIUNNA Yy

«M3CM». Ha Toit wac «<MICM>» 3aymu-

tion into creation of the first comput-
ers and the emerging of the Informa-
tion Technologies. Alan Turing in his
1936 article “On Computable Num-
bers” proved the possibility to calcu-
late mechanically any algorithm that
is solvable. A hypothetical universal
machine, which he proposed for this
purpose, was called “Turing machine”
and was able to memorize the order
of actions during the algorithm perfor-
mance.

In 1946 John Mauchly and Pres-
per Eckert constructed computer
ENIAC, which was operated by a pro-
gram with commands performed by
the mechanical switches. It took too
much time and limited calculations
automation. The scientists realized
it and implemented stored program,
while projecting the next computer
EDVAC. A famous scientist John von
Neumann started collaborating with
them at the final stage of ENTAC con-
struction and EDVAC projecting. At
that time Neumann participated in the
Manhattan project on atomic bomb
creation and was interested in elabo-
rating effective computer device for his
calculations.

Being a brilliantly educated sci-
entist, an outstanding mathematician
managed to summarize the experience,
accumulated during the machine elab-
oration process. He described it as the
main principles of computer architec-
ture in the 1945 report introduced to
the public by Herman H. Goldstine.
These principles were used to build the
computer IAC under the direction of
von Neumann. Materials of the report
hadn’t been published in press until
the end of 1950s, but they were trans-
mitted to several companies in the US
and Great Britain. The principles and
structure of the computer were called
after von Neumann, though Mauchly
and Eckert were the real inventors and
S. Lebedev realized the same princi-
ples in his MESM independently from
these scientists. That happened due
to von Neumann’s popularity. At that
time MECM still remained classified
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majacs 3aceKpedeHoo i OumcKyte Jo-
caruennsa C.O. JleGenesa ne Gyio Bimo-
Me 3axigauMm yuenum. Coij 3a3HavduTy,
mo mammHa «J[ZKOHUAK>», crBopena
i kepiBauirrBoM ¢on Heiimana, moda-
Jla TIPAIIOBATH dYepe3 DPIK IICJsd IOABU
«M3CMy>.

Bueni yuiBepcurery B Mamnuecrepi
Openepik Binmbamc i Tom Kinbypu y
1948 p. cTBOpMIM TPUMITHBHUI KOMII FO-
Tep nix HasBo «Baby» (amruna). s
3ammcy JAaHWX 1 porpamMu pO3B’sI3aHHS
3a/1a9i BOHH BHKODHUCTAJH €JIE€KTPOHHO-
IpOMEeHEeBY TPYOKY 1 HepImmMu 10BesHn
MOXKJIMBICTH 30epiraTu 4ucjia Ta mporpa-
MO y 3arajbHiil mam’sTi mamuan. Yepes
pik Mopic Vinke, akuit mpamiosas B yHi-
BepcuTeTi B KemOpumxki # npociayxas y
1946 p. nexmii Mouni ta Exkepra, 3ymis
BHUIIEPEJUTH CBOIX yuuresaiB: y 1949 p.
BiH CTBOPUB I€pIIMii y CBiTI KOMII'IOTED
«ICAK» 3 nporpamoro, sika 36epirae-
ThCA B ITaM’dTi, 3/1aTHYy, Ha BiAMiHY Bi
«Baby», posp’sa3yBarn He Jnine Tecrosi
3aIai.

IIpo re, o 6ysio 3pobaeno C. O. Jle-
Ge/leBUM y Ti POKH, CKa3aHO BHIIE.
I.C. bpyk y 1950-1952 pp. crBOpPHB
neprry B Pociiickiit @Penepariil mudpo-
BY €JIEKTPOHHY OOYHC/IIOBAJIbHY MAIIWHY
«M1».

Iloganpima TBOpYa MOJsS  «4yI0BOL
ciMmku» ckiasacs nopizaomy. Anan Tbro-
pusr y poku /Ipyroi cBiToBol BiitHu 6paB
ydacThb y cTBOpeHHI KomIir'iorepa «Ko-
JIOCC», HPU3HAYEHOTO I PO3IUdpPy-
BaHHS paJiiorpaM HIMEIbKOr'O BepMaxTy.
«He Twropunr, 3BicHO, BUrpas BiiiHy, aJje
6e3 HpOro Mu Mo 6 11 mporparmy, —
HiJIKPECJUB OJIMH i3 MOro COPATHUKIB
31 crBOpeHHs MammHH. PaHHS CMeEpPTH
He Jajia MOXKJIMBOCTI IIbOMY TIeHiaJIbHO-
My BYEHOMY IIOBHOIO MipOIO peasli3yBaTH
CBOI HaMipH.

Houmo Teropunra posainus doun He-
iMaH: BiH momep Ha H4My pOIL KUTTH,
Tak 1 He MOGAYMBIIU JPYTY, CIPOEKTO-
BaHy IIiJi HOr0 KepiBHUITBOM MAIIHHY
«JIZKOHUAK .

>xkon Mowi i [Ipocriep Exkepr mpo-
JIOBYKUJIM POOOTH 31 CTBOPEHHS KOMII TO-
TepiB. ¥ 1951 p. im BHasiocss po3pobutu
nepry B CIITA cepiiiny mamuny «YHI-

and the western scientists were not
aware of the brilliant achievement of
Lebedev. It should be mentioned, that
Neuman’s machine IAC started work-
ing a year after MESM creation.

In 1948 University of Manchester
scientists Frederic C. Williams and
Tom Kilburn constructed a primitive
computer called Baby. They used
CRT (Cathode Ray Tube) for data
and problem solving program record-
ing. The scientists were the first to
prove that it was possible to store data
and programs in the machine’s com-
mon memory. A year later Maurice
Wilkes, who worked at the Cambridge
University and attended lectures of
Mauchly and Eckert in 1946, managed
to leave his teachers behind. In 1949
he created the first computer EDSAC
with a stored program memory capac-
ity, which, in contrast to “Baby”, was
able to solve more then just test tasks.

The work of Lebedev during those
years is described above. In 1950-1952
I. Brouk created the first computer M1
in Russia.

The later fate of “magnificent
seven” was different. During the Sec-
ond World War Alan Turing partici-
pated in construction of the “Colos-
sus” computer, which was used to de-
cipher the radiograms of the German
Wehrmacht. One of his colleagues
noted: “Of course it was not Tur-
ing who won the war. But we could
have lost it without him”. His early
death disabled this genius scientist
from complete realization of his in-
tentions.

John von Neumann had a similar
fate. He died at the age of 53 without
seeing the second computer, projected
under his direction. The computer was
called “JOHNIAC” after the scientist.

John Mauchly and Presper Eck-
ert went on working on the computer
design. In 1951 they managed to cre-
ate the first serial computer UNIVAC
(UNIVersal Automatic Computer) in
the USA. In 1952 they finished work-
ing on EDVAC (Electronic Discrete
Variable Automatic Computer). Later
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BAK», a B 1952 p. — 3aBepmmuTtu po-
6oru 3 «JIBAK». Bromom BoHM crasin
KepiBHUKAMU 3aCHOBAHUX HUMU KOMII TO-
TepHUX HipM.

Tom Kinbypu i Mopic Vinke mocs-
I OJIMCKYYHMX YCIIXIB Y CBOIM MOJAJIb-
mit HaykKoBi#t mistabHOCTI. Y 1953 p. 3a-
[IPaIfOBAB MaKeT IepIiol y cBiTi ob4n-
CJIIOBAJIBHOI MAIlIMHU Ha TOYKOBUX TPAaH-
3ucropax, po3pobsenol Kinmbypaom. Po-
Oota Oysa 3aBepirena B 1955 p. ¥V mamu-
Hi BukopucroByBaJcs 200 TpaH3uCTOPiB
i 1300 repmanieBux mioais. ¥ 60Ti poxu
iy kepiBauirreom Toma KinGypua Gysto
CTBOPEHO JIOCUTH JIOCKOHAJY OOYHMCIIIO-
BaspHy MarnmHy «ATJIAC» Ha TpaH3u-
cropax. Bukopucranus y Hiil BipTyasb-
HOI maM’fATi i MyJapTHIporpamMHOl pobo-
T MaJIO0 BEJIMKUII PEe30HAHC cepell pPO3-
POOHUKIB KOMIT'TOTEPIB.

Mopic Viikc cTaB BH3HAYHUM yde-
auMm. [lix floro kepiBHHIITBOM OYI0 CTBO-
PEHO 1Ie OfHYy JaMIoBy MamuHy <«/I-
CAK2» 3 wmikporporpaMHUM KepyBaH-
HSIM, YIepIle 3alpONOHOBAHUM BYECHUM
y 1951 p. ¥V mnomaJbIioMy BiH IIpaIfio-
BaB y rajiy3l IporpamMyBaHHSI, aBTOMa-
Tu3aIil TPOEKTyBaHHsI KOMIT IOTEPIB, 3a-
KJIaB OCHOBH MYJIBTHIIPOIPAMHOI pObGO-
TH €JIEKTPOHHUX OOYNCIIIOBAJIBHUX Ma-
IIIUH, KOHCYJIbTYBaB OaraTo IPOEKTIB i
OTpUMAaB CBITOBe BHU3HAHHA HAK BHJa-
THUI ydeHuit cydacHocti. Cboromui Mo-
pic VYinkc — mouecHuit mpodecop yHi-
Bepcurery B KemOpu ki i KOHCy/IbTAHT
onHi€l 3 HaMOLIBIINX AaMEPUKAHCHKUX
dipm (ITT). Ilpesunia HAH VYkpainu
[IpUCBOLIa HOMY 3BaHHS IIOYECHOTO JIO-
kropa (1998).

CraHOBJIEHHS BITYU3HSIHOI'O
KOMIT ' FOTEPOOY, 1y BAHHSI

Hagite ma /1 1IuX BUIATHUX JTOCATHEHB
3axiJIHUX yYEHUX Pe3yJIbTaTh HayKO-
Bol mistmbuocTi C.O. JlebemeBa B ra-
JIy3i KOMIT'IOTE€pOOy/IlyBaHHST Yy HACTYy-
OHI JBaAUATH DPOKIB (Imic/js CTBOpEHHSI
«M3CM>» i «BOCM») BpazkaioTh CBO-
iMu  wmacmrabamu. [lig itoro kepiBHm-
IITBOM 1 3a Ge3rocepeHbo1 ydyacTi OyJio
crBopeno me 18 (!) komm’iorepis, mpu-

they headed computer companies they
founded.

Tom Kilburn and Maurice Wilkes
brilliantly succeeded in their scientific
efforts. In 1953 the first model com-
puter on point transistors elaborated
by Kilburn was tested. The work was
finished in 1955. There were 200 tran-
sistors and 1300 germanium diodes
used in the machine. In 1960s there
was created the quite perfect computer
ATLAS under the direction of Tom
Kilburn. Virtual memory and multi-
ple program usage in the machine had
a great response among the computer
designers.

Maurice Wilkes became an out-
standing scientist. Another vacuum
tube computer “EDSAC2” with mi-
croprogramming control was created
under his direction and presented in
1951. Later on he worked in the field
of programming and computer con-
struction automation. He laid the
basis for multiprogrammed function-
ing of the computers, consulted many
projects and obtained the recognition
as a prominent scientist of the present.
Today ninetyyearold Maurice Wilkes
is the honorary professor in Cambridge
and a consultant of the one of the
biggest American companies (ITT).
Presidium of the Ukrainian Academy
of Science granted him the rank of
honorable doctor of the Academy in
1998.

Emerging of the national
computer building

Taking to the account these outstand-
ing achievements of the western sci-
entists, the scientific outcome and the
magnitude of Lebedev’s activity in the
field of computer building during the
next 20 years (after MESM and BESM
creation) still impresses anyone. He
participated in and directed the con-
struction of 18 (!) more computers,
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qoMy 15 3 HUX BUIIYCKAJIHUCS BEJIUKUMU
cepigmu. I 1e 3a TexHOJIOrIYHOI BimcTa-
sgocti CPCP (roni me uesesnmkoi). He
BunaakoBo ydenb Cepris OsekciitoBuda
akameMik B.A. MeabHUKOB IigKpecio-
BaB: «lenianbuicte C.O. Jlebenesa mo-
JAraja caMe B TOMY, IO BiH BU3HAJaB
MeTy 3 ypaxyBaHHSM IIEPCIEKTUBU DPO3-
BUTKY CTPYKTYypH MailOyTHBOI MallWHH,
BMIB MpaBWJILHO 0OOpatu 3acobm s 11
peastizariil BiIIOBIIHO JI0 MOKJIUBOCTEI
BITUM3HSIHOI NPOMHCIOBOCTI» (2KypHAT
«¥YCuM>», 1976, Ne6). ITim kepiBHUIITBOM
C. O. Jlebenena Oyio po3pobieHO CyTiep-
KOMIT'IOTepH JjIsi OOYIUC/IIOBAJILHUX II€H-
TPiB, KOMIT'IOTEPH /I MPOTUPAKETHUX
CHCTEM 1 JIJIsi PAKeT, sIKi BUKOPUCTOBYBa-~
JINCh y CHUCTEeMaX ITPOTHUIOBITPSIHOT 000-
pOHU.

Turepec C. O. Jlebenena 110 nudposoi
06UYnCTIOBAILHOT TeXHIKM He OyB BUITA/I-
KOBUM. BiH cTuMy/TIOBaBCS TUM, IO TIEP-
1l BAIIATH POKIB CBOEI TBOPYOI JisdIb-
Hocti (1o 1946 p.), mpagoroun B rasy-
31 eHepreTUKM, BUCHUN HOCTINHO CTHKAB-
Csl 3 HEOOXITHICTIO CKJIQJIHUX PO3PaxyH-
KiB 1 HaMaraBCs aBTOMaTH3yBaTH IX Ha
6a3i 3ac00iB aHAJIOrOBOI O0YNCTIOBATBLHOT
TEeXHIKM, B YOMY JOCAT YUMAJIUX YCIIXiB,
ajie TIepPeKOHABCST B OOMEXKEHUX MOXKJIH-
BOCTSIX I[HOTO HAIPSIMY TEXHIKMU.

HistnpHicTh y4YeHoro micis mnepeisy
B MoCKBy modaJjiacsi 3 JJaMIIOBUX MAIIVH,
AKI BHUKOHYBAJN JECATKU TUCAT OTepa-
niii. Ha roit gac e Oysiu cynepkomir’ rore-
pu. CrBopeni B 1958 1 1959 pokax «M40»
i «Mb0» BugBHMIUCA HAWOLIBII IIBUIKO-
JgifourMu B CBiTi. 3 MOsIBOIO HAIBIIPO-
BIITHUKOBUX 1 MaruiTHuX ejgeMeHTiB Cep-
ritt OJreKcifioBUY MEPERTIIOB 10 PO3POOKHI
CYIIEPKOMIT'IOTEPIB JIPYTOr0 ITOKOJIIHHS.
CrBopena B 1967 p. «<B9CM6» 3 mpo-
JAYKTHBHICTIO MIJIBMOH ollepaliii Ha ce-
KyHIy BuiyckaJjacs 17 pokiB. Hero 0y-
JIM OCHAIIEH] Kpallli O0YNCTIOBAJIbHI 11€H-
Tpu CPCP. «<B9CM6» mocina rinne mi-
cile 'y CBiTOBOMY KOMII'IOTEPOOY/ Iy BaH-
Hi: Hemapma JIoHJOHCHKUIT My3eit Hay-
ku B 1972 p. npuabas 1Mo MarmmHy, 1mod
36epertu 11 s icTopil. 3aBepIieHHSIM
sickpasol HaykoBol aistimbaocTi C. O. Jle-
OemeBa CTAJO CTBOPEHHS CYMEPKOMII TO-
TepiB Ha IHTErpajJbHUX CXeMaX IIPOJIY-

and 15 of them were produced in big
lots, despite of moderate technologi-
cal backwardness of the USSR at that
time. Lebedev’s disciple, academician

V. Melnikov stressed out that:
“Lebedev’s genius laid in his ability
to set up the aim, taking into account
the prospects of future machine struc-
ture development, being able to choose
the methods correctly to achieve the
aim in conformity with national indus-
trial potential.” (cited according to
the “USM” journal, 1976, 6). S. Lebe-
dev directed construction of the su-
percomputers for computer facilities,
computers for the antimissile systems
and the antiairplane rocket weapons.

Lebedev’s interest in the digital
computer engineering was not acciden-
tal. During the first 20 years of his
creative career (until 1946) Lebedev
worked in the field of power engineer-
ing and he constantly faced the neces-
sity to do complex calculations. He
successfully tried to automate them
using analog devices, but quickly re-
alized that the abilities of these tech-
niques were limited.

His scientific work started with
the vacuum tube machines that car-
ried out ten thousands operations. At
the time they were supercomputers.
Computers M40 and M50, created in
1958 and 1959, were the most fastact-
ing computers in the world. With the
advent of semiconductors and mag-
netic elements

S. Lebedev switched to the elabo-
ration of the second generation super-
computers. The 1967 BESM6, with a
million of operations per second effi-
ciency, was manufactured for 17 years.
The best computer facilities in the
USSR were equipped with this ma-
chine. The BESM6 took a worthy
place in the world computer building.
In 1972 London Museum of Science
bought the machine to save it for the
history. Lebedev’s bright scientific ca-
reer was concluded with construction
of the supercomputers based on in-
tegrated circuits (microchip) devices
that managed millions operations per
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KTHUBHICTIO MIJIBIIOHH OIlepaIliil Ha CeKyH-
ny. Ba 3 Hux micas momepwizarii moci
BUKOPUCTOBYIOTbCSI B CHCTEMAaX IIPOTH-
pakeTHOl i mpoTmIiTaKOBOT 060poHn. Ko-
KHUI KOMIT'IOTep OyB HOBHM CJIOBOM B
OOYHUCTIOBAIbHIN TeXHIII — OLJIBII TPo-
JMYKTUBHUM, OLIbIN HAMIfHMA 1 3pydHnil
B ekciurtyararii. ['0/I0BHUM TpUHIIIIOM
IoOyIOBH BCIX MAIIMH CTaJIO pO3Iapa-
JIEJTIOBaHHST OOYHUC/TIOBAJIBLHOTO IIPOIIECY.
Y «M3CM» i «B9CM>» i3 miero meToro
BUKOPUCTOBYBAJINCS apudMeTHYHI IPU-
ctpol napaJsenbuol fmil. Y «M20», «M40»,
«Mb0» momamacs MOXKJIMUBICTL pPobOTH
30BHINIHIX IPUCTPOIB IapaJjeIbHO 3 IPO-
necopom. Y «BOCM6» 3’siBUBCSI KOHBe-
epunii (a60 «BOIONPOBiAHUIT», K HA3BAB
fioro JleGenes) croci6 BUKOHAHHS 0GHM-
CJTeHb. Y HACTYIHUX KOMII FOT€paX BUKO-
pHUCTOByBajacs 0araToOIpPOIECOPHICTL Ta
inmn BjockoHaJieHHs. Bl mamuau, pos-
pobateni min kepisaunrsoMm C. O. Jlebene-
Ba, Buiyckaymcsa npomuciosicrio CPCP
BEJTUKUMU CEPisIMU.

«BMmiTn nmatm HampsiMOK — O3HaKa
reHiaJibHOCTi», — 1o dpazy P. Himmre
mniakom moxkHa Bigectu j10 C. O. Jlebe-
JIE€BA.

HosaTropcbka TBOpYa MisSIbHICTD yue-
HOT'O CIIPUsIJIa CTBOPEHHIO MTOTY?KHOT KOM-
IT'IOTEPHOI POMUCIOBOCTI, & KePOBAHUI
HUM [HCTHTYT TOYHOI MexaHiKu Ta 00-
qncoBaibHol Texuiku AH CPCP cras
nposigaum y CPCP. ¥ 50-70Ti pokn 3a
piBHEM CBOIX JIOCATHEHD BiH HE TIOCTYIIaB-
cs1 Biztomiit amepukancbKiit pipmi «IBM».

XapakTepu3yodn HayKOBi 3100y TKHI
C.O. Jlebenena, npesugent HAH Ykpa-
THu akajgemik bB. €. Ilaron migkpecus:
«Mu 3aBxk U 6yIEMO THUIIATHCS THM, IO
came B Akamemil Hayk YKpalHu, y Ha-
momy pinHomy Kuesi, po3kpuscs TaJian-
Ta C.O. Jlebenesa sik BUIATHOTO BYEHO-
ro B rajiy3i OOYMCJIIOBAJIbHOI TEXHIKU 1
MaTeMaTUKH, & TAKOXK HAWOIIbITNX aBTO-
MaTU30BaHUX crucTteM. Bin 3amodarkyBas
crBopents B Kuesi Bifomol mikoymm B ra-
nysi indopmaruku. Moro ecradery min-
xonuB B. M. I'mymkos. I renep y nac ruri-
JTHO TipaIfioe [HeTuTyT KibepHeTuKn iMeHi
B. M. I'mymkoBa — oziHa 3 HAHOLIBIIHIX Y
CBiTi ycTaHOB ILOTO TTPOMIJIIO.

second. Two of them after update are
still in use in antimissile and antiair-
plane defense systems. Every com-
puter was a new step in computer en-
gineering. Every next one was more
productive, more reliable and suitable
in exploitation. The main principle
of machines construction was paral-
leling of the calculation process. In
MESM and BESM they used arith-
metic parallel devices for this purpose.
In M20, M40 and M50 external de-
vices worked in parallel with a pro-
cessor. Conveyer calculation method
(Lebedev called it waterpipe) was in-
troduced into BECM6. In the follow-
ing computer models they used mul-
tiple processors and other improve-
ments. All the machines projected un-
der Lebedev’s direction were on big se-
rial production in the USSR.

The pioneering work of Lebedev
contributed into the formation of pow-
erful computer industry. The Insti-
tute of Precision Mechanics and Com-
puter Engineering Academy of Science
of the USSR, headed by Lebedev, be-
came the leading one in the country.
In 1950s-1970s its achievements were
as significant as ones of the American
company IBM.

Characterizing scientific attain-
ments of

S. Lebedev, the President of Na-
tional Academy of Science of Ukraine
Boris Paton stressed out: “We would
always be proud that in our very
Academy of Science of Ukraine, in
our beloved Kiev, the Lebedev’s tal-
ent unfolded to become a prominent
scientist in the field of computer en-
gineering and mathematics, and the
largest computerbased systems. He
founded the famous school of thought
in the field of computer science in
Kiev. V. Glushkov carried on his work.
And now we have productive

V. Glushkov Institute of Cyber-
netics, NASU, one among the largest
in the world.

One of Lebedev’s wonderful qual-
ities was his care of and trust to the
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Yymosoro pucoto C. O. Jlebeaena Oy-
J1a fioro TypboTa PO MOJIOAH, JOBipa 110
uwel. MosiouMm BiH J0pydaB po3B’s3aHHsT
HalickIaaHimux 3aga4d. Lpomy cnpuss
Heabuskuii neparoriunmii Tajgant Ceprist
OurekciitoBuya. Bararo ioro y4unis crasam
BUJIATHUMH BYECHHMU 1 PO3BUBAIOTH CBOL
HAyKOBI IIKOJIA.

Vee xurta C. O. Jlebenesa — 11e re-
POTYHUI TPUKJIAJ CIIYXKIHHS HAYII, CBO-
emy HapojoBi. BiH 3aBxKju nparuys I1o-
€/IHYBaTH HafBUIYy HAYKY 3 IPAKTUKOIO,
3 IH)KEHEPHUMY 3aBIaHHSIMU.

Bin xuB i nparmoBas y nepioj 6yp-
XJIMBOTO PO3BUTKY €JIEKTPOHIKH, OOYH-
CJTIOBAJIBHOI TEXHIKU, PAaKeTOOYIyBaHHS,
OCBOEHHSI KOCMOCY Ta aTOMHOI eHepril.
Bynyuan narpiorom cBoel kpainu, Cepriit
OurekciitoBut O6paB y4acThb y HafOLIbIImx
npoekrax 1. B. Kypuarosa, C.II. Kopo-
avoBa, M. B. Kenuma, ski 3abe3nedunin
CTBOPEHHSI HaJIIWHOrO muTa BarbkiBim-
. B ycix mux poborax ocobymBa poJib
HaJIe’KaJIa eJIEKTPOHHUM OOUHCI/IIOBAIIb-
unM MarmmHaMm, crBopernMm C. O. JleGe-
JIEBUM.

Moro BUJATHI Mparli Ha3aBK/IU BBiii-
JIyTh JIO CKApOHWII CBITOBOI HayKu i Te-
XHIKH, a Oro iM’sT CTOSITUME TTOPsi, 3 iMe-
HAMU [IAX BEJIUKUX yICHUX>.

Bunsrkosa ckpomuicts C.O. Jlebe-
JIEBA, CEKPETHICTh 3HAYHOI YaCTUHU HOTO
pOBIT TpM3BESM [0 TOTO, MO B 3aXiTHUX
KpalHaX IPO I'eHiaJIbHOTO BYEHOI'O MaJjio
mo Bijomo: o Kinng 90x pokiB XX cT.
3MiCTOBHUX IyOSKAIiifl TaM HIPAKTUTIHO
He Oysto. Y KHU3I aMEpPUKAHCHKOI'O iCTO-
puka xona JIi «Komm'torepni nionepn»
(1995), ne Bmimeno nonas 200 Giorpadiit
yuennx, imesni C. O. JlebeneBa He 3HANTH.

JIume y 95Ty piuHnmo Bin mHA Ha-
poszkenns C. O. Jlebenesa itoro 3aciayru
BU3HAJM 1 3a KOPJAOHOM. fK mioHep 06-
YMCIIIOBAJIBHOI TeXHIKM BiH OyB Bin3Ha-
qeHuil Megasio MizKHAPOIHONO KOMIT 10~
TEpPHOro ToBapucTBa 3 HanucoM: «Cepriit
Ouqekciitopuu Jlebenes. 1902-1974. Pos-
POOHUK 1 KOHCTPYKTOP IMIE€PIITOTO KOMII TO-
Tepa B Paggncbkomy Corosi. 3acHOBHUK
PaJIIHCHKOT0 KOMIT' IOTEPOOY/Ly BAHHST».

youth. He put them in charge of solv-
ing the most difficult problems. He
possessed an outstanding pedagogical
talent. A lot of his disciples became
prominent scientists. They developed
their own scientific schools.

His whole life is a heroic example
of the devotion to science and to his
people. He always aspired to combine
noble science with practice and engi-
neering tasks.

He lived and worked in the period
of stormy development of electronics,
computer engineering, rocket produc-
tion, space exploration and atomic en-
ergy. Being a patriot of his country,
Lebedev participated in the biggest
projects of 1. Kurchatov, S. Korolyov
and M. Keldysh, who created a reli-
able shield for the Motherland. In all
these works the computers constructed
by Lebedev played a special role.

His prominent works will enrich
the treasury of the world science and
technology, and his name will stand to-
gether with the names of the greatest
scientists forever.”

Due to the Lebedev’s extraordi-
nary modesty and classified nature of
the significant part of his works, it is
very little known in the western coun-
tries about this genius scientists. Until
the end of 1990s there were almost no
substantial publications. In the 1995
book “Computer Pioneers” by John
Lee, which contains over 200 biogra-
phies of the scientists, Lebedev’s name
is not mentioned.

Only on 95th birthday anniver-
sary his achievements were recog-
nized abroad. He was recognized as
a pioneer of computer engineering
with a medal from the International
Computer Society. Its legend states:
“Sergei Alekseyevich Lebedev 1902-
1074. Developer and designer of the
first computer in the USSR. Founder
of the Soviet computer building”.
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Bunepeaus 4dac

«4 xouy ckazaru e i e pas, i 6ymay Bce
JKUTTsI TOBTOPIOBaTH, o Bikrop Mu-
xaitioBud [UIyIkoB — HaJI3BUYARHO Ta-
JIAHOBHTA JIIOJUHA, & B JeAKNX cdepax,
YHCTO HAYKOBHUX, Ha Miil IIOTVISL — IeHi-
aJIbHA JIIOJVHA, AKa 3p0OUIa BeJIMYe3HUHI
BKJIQJ[ Y HAIlly HayKy, TEXHIKy, y HaIle
rPOMaJIChbKE KUTTs, 1 IEePEeoIiHuTA Ba-
2KJIUBICTBH IIbOI'O BHECKY I HAIIOI Kpa-

oI

POCTO HEMOXKJINBO.» (I3 inmeps o

Bopuca Eszenosuua Ilamona das me-

sedinomy npo B. M. Iaywrxosa. «Hosa

cmydiay, dokymenmanvHul yuka «Ta-
emruyl Yepainus. Kuis, 2007 p.)

qua.CHI/IKaM HEe 3aB2K/JU BJa€TbHCA

TMIOBHOIO MIipOI0 30arHyTHW 3HAYEHHS [Ti-

SJILHOCTI TOro UM iHI1moro suenoro. Crpas-

JKHsI OI[JHKA YacTO 3’sIBJISIETHCS 3HAYTHO
Imi3HiNTe, KOJIU HAYKOBI pe3y/IbTaTh 1 BU-
cJIOBJIEHI izel Bxke 1epeBipeni yacom. Bu-
narHUl BHecok Bikropa MuxaitsioBuyda
Inymkosa (1923-1982) y maremaTuky,
KibepHETHKY Ta OOYMC/IIOBAJIBHY TEXHi-
Ky OyB BHCOKO OI[iHEHWIl IIle 3a KUTTs
BYeHOro. Ajie 9uM Jaji, THM OYeBHIHI-
UM CTa€ Te, IO B IIPOIIECi CBOET TBOPUOL
IiSJIBHOCTI BiH 3yMiB BHIIEpEIUTH dHac,
30pi€HTyBaBIIH CTBOpeHUit HUM y 1962
p. lucruryr xi6epue Tuku AH YPCP na
mepexis Bix oOYHMCTIOBab HOI TEXHIKH
1o indopmaTukm, a maai — g0 indopma-
niftaux rexnosioriit. B. M. Timymmkos cras
byHIATOPOM IHOr0 HAJA3BUYANHO Bak
JIMBOTO HAIPSMy PO3BUTKY HAyKH 1 Te-
XHIKM B YKpalfi i komumabomy Passan-
coromy Coroszi. Ilizrorysasmm HeoOXimHl
Kagpu haxiBIliB, BIH CTBOPUB MOTYTHIO
HayKOBY IIKOJIY 3 I[bOTO HAIPIMY.

Til»

XX

ITousitTst «indopmariitni TexHOJIO-
3’sBUJIOCS. B Hayli B OCTAHHI POKHK
cr. lorn BxkuBaJsin TepMinu «indop-

MaThKay ab0 <«KOMITIOTEPHA HayKay, a

e
Kay,

pamime — <«OO0YHUCTIOBAIbHA TEXHi-
1[0 BU3HAYAIU BYKUYe€ KOJIO IIPO-

6aem. Indopmaniiini Texunosorii, Oyiy-

qn
IOThb

BUCOKMMH TEXHOJIOTisIMH, OXOILTIO-
IINPOKUI CIEKTD HAayKOBUX, KOH-

CTPYKTOPCBHKUX, TEXHOJIOTIYHUX I BHUPO-
OHMYMX HAIPSAMIB: TPOEKTYBAHHS Ta BU-
POOHUIITBO KOMIT'IOTEPiB, mepudepiitHnx

He was ahead of time

“I want to say again and again, and
will repeat all my life that Victor
Mikhaylovich Glushkov is annormally
talented man, and in some fields,
purely scientific, by my opinion, is a
genius, who made an incredible contri-
bution to the science, technics, com-
munity life of our country. it is im-
possible to overstimate this.” (From
Boris Paton’s interview for a television
movie about V. G. Glushkov. “New
studio”, a documentary serial “Secrets
of Ukraine”. Kiev, 2007)

The significance of scientist’s work
is not always recognized fully by con-
temporaries. Real evaluation appears
much later, when the scientific results
and the expressed ideas are verified by
the time. The prominent contribution
of Victor Glushkov (1923-1982) into
mathematics, cybernetics and com-
puter engineering was highly appreci-
ated when he was still alive. But with
the time passing by, it became evi-
dent that in the process of his creative
activity he managed to stay ahead of
time and oriented his Institute of Cy-
bernetics of the Academy of Science of
the Ukrainian SSR, which he founded
and supervised, for the transition from
computer engineering to computer sci-
ence, and then—to information tech-
nologies (IT).

Glushkov became a founder of this
incredibly important field of science
and technologies in Ukraine and in the
former USSR. He have trained the nec-
essary cohort of experts and created a
powerful scientific school in this field.

The term “information technolo-
gies” appeared in science in the last
years of XX century. Earlier the terms
“informatics” or “computer engineer-
ing” were used, that defined narrower
problem circle. Being high technolo-
gies, information technologies cover
wide range of scientific, design, tech-
nological and industrial directions:
design and construction of comput-
ers, periphery devices, elemental base,
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MIPUCTPOIB, €JIEMEHTHOI 6a31, MEPE’KEeBO-
0 yCTaTKYBaHHS, CHCTEMHOTO IIPOrPaM-
HOrO 3abe3levenHsi, po3podKy i cTBoOpe-
HHST aBTOMATU30BAHUX Ta ABTOMATHIHUX
OPOBUX CHUCTEM PI3HOTO MPUIHATECHHST
I IPUKJIQTHOrO IPOrpaMHOIo 3abe3rede-
HHsI JI0 HUX. YCI Il HAIIPSIMU TTOYa/IN PO3-
BuBaTucd me B 60-70x pokax B [ncruryTi
kibepuerukun AH YPCP.

Bunarui nocarnennst HayKOBOI KO-
au B.M. TmymkoBa B rajysi indgopma-
HIHUX TeXHOJIOTI# cTaaun dyHIAMEHTOM
JIJIST TIOZIAJTBITIOTO CTAHOBJIEHHS B [HCTH-
TYTi HAYKOBUX IIKiJI MOT0 YYHIB 1 TTOCJTi-
JIOBHUKIB TI0 PsiJly HalpsaMiB iHdopma-
IAHUX TEeXHOJIOTIA. VY Iiif KHK31 BioOpa-
JKEHO, B OCHOBHOMY, iCTOpiIO PO3BUTKY
OCHOBHHUX HAIPSIMIB y TraJiy3i KOMIT IoTe-
pOOy/ Iy BaHHsI.

JlamrmioBuii Kommr’rorep «Kn-
€B» 3 <«aJIPECHOI0 MOBOIO»
nporpamMmyBaHHS

Ilicna Big'izomy C.O. Jlebenesa mo Mo-
ckBu toro yuni B Kuesi — JI. H. Jlames-
coknit, K. O. [lIkabapa, C. B. ITorpebun-
CbKHI Ta IHI — MiJI KEPIBHUIITBOM aKa-
nemika bB.B. I'menenka, jupexkropa Ilu-
cruryry maremaruku AH YPCP, kymn
nepenanu gaboparopito C. O. Jlebenena,
posrovaan po3pobky kowmir'iorepa «Kun-
€B» Ha eJIEKTPOHHUX JIaMIlax i3 maMm’ siT-
TIO Ha MarHiTHUX ocepasx. Mamuna xoq
i mocrymnaJacs 3a XapaKTePUCTUKAMU HO-
BoMy KoMmrr'orepy «M20», pospobsieHo-
vy min kepiBaumnrBoMm C. O. Jlebenena B
AH CPCP, ajne uisikom Bifnosizaia Bu-
MoraM TOTO Hacy. B Hiil ynepiie BUKOpH-
CTAJIA «AJIPECHY MOBY», 3aIlIPOIIOHOBAHY
K. O. FOmenxko Ta B. C. KopoJtokom, 110
CYTTEBO CITPOIIYBAJIO TTPOTPpaMyBaHHSI.
Koumz 8 1956 p. Kosuriaio 1aboparto-
pito C. O. Jlebenesa ouonus B. M. [my-
IIIKOB, TiJT MOTO KEPiBHUIITBOM PpPO3POO6-
Ky komm'iorepa «Kwes» Oymo ycrmimmmo
3aBepieHo. BiH TpuBasmii yac BUKOPH-
croByBaBcst B OOUNCTIOBAIBHOMY TIEHTPL
AH VPCP, crBopenomy Ha 6a3i gabopa-
Topil B 1957 p. pyry Taky mMaiimny mnpu-
n6as O6’e¢qHAHWI IHCTUTYT SIAEPHUX 0~
caizkens y JlyOHi, me BOHA TaKOXK IOB-

network equipment, system software,
elaboration and creation of automated
and automatic numeric systems of dif-
ferent destination and their applica-
tion software. All these directions
have been developed since 196070s
in the Institute of Cybernetics of the
Academy of Science of the Ukrainian
SSR, created in 1962 by V. Glushkov.

Outstanding scientific achieve-
ments of Glushkov’s school in the
field of IT became the foundation for
the further development of scientific
schools in the Institute under the di-
rection of his followers. They devel-
oped diverse directions of IT. History
of main directions of digital, analog
and cybernetic computer devices is re-
flected in this book.

Vacuum tubes Computer
“Kiev” with “address pro-
gramming language”

After S. Lebedev left for Moscow, his
colleagues in Kiev, among whom were
L. Dashevsky, E. Shkabara, S. Pogre-
binsky and others, under the supervi-
sion of academician B. Gnedenko, di-
rector of the Institute of Mathemat-
ics, AS Ukr.SSR, where Lebedev’s lab-
oratory was placed, started to elabo-
rate computer “Kiev” with electronic
tubes on magnetic cores. The machine
“Kiev” yielded to the characteristics
of new Lebedev’s computer M20, but
was surely uptodate. They used for
the first time the “address program-
ming language”, which simplified the
programming.

In 1956 V. Glushkov took the for-
mer laboratory of Lebedev. Under
his supervision the elaboration of com-
puter “Kiev” was successfully finished.
This computer was in long use in the
Computer Center of the Academy of
Science of Ukraine, created on the base
of the laboratory. The second machine
of such kind was bought by the United
Institute of Nuclear Investigations in
Dubna, where it was exploited for a
while. In 1962 the Computer Center
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ro ekcmryaryBajacs. Jlupexkropom O6-
gucnoBanbHoro rearpy AH YPCP 6ymno
npusznadeno B. M. Iimymikosa.

HarmiBipoBiTHUKOBa Kepyro-
Ya MalllnHa NIMPOKOTro ITpu-
3HaveHHs «/Imenp»

Hacrynnoro micism komm’iorepa  «Kun-
eB» B O6GuucmoBanbaomy nentpi AH
YPCP 6y0 po3pobiiero niepiry B YKpa-
i (i B CPCP) maniBuposigHukoBy Ke-
PyIO4y MAIIUHY IMUPOKOTO IIPU3HAYEHHS
«/luenp». Inesa 11 cTBOpEHHS HAJIEXKUTDH
B.M. IuymxoBy, rojoBHHMII KOHCTDY-
kTop — B. M. ManunoBcekuii. «/Iuenp»
BUTOTOBUJIN 328 PEKOPJHO KOPOTKUI Yac:
yCbOro 3a TpW poku, i B ymmHi 1961 p.
JIOCJTiTHI 3pa3KW BCTAHOBUJIN Ha Pl BU-
pobuuirs. lleit pesynbrar Toxi 6yB cBi-
TOBUM PEKOPJIOM IIBUIKOCTI PO3POOKHU
i BrpoBajpKeHHs 1omionux MarmH. [lo-
scHiooun dakropu ycmixy, B.M. Tmy-
mKoB 3rajgyBaB: «llapamenbHo 31 cTBO-
pennaMm «/lmenpas Mu mposesn 3a yda-
CTIO Psi/ly MiJNPUEMCTB YKpaiHU BejIu-
Ky TiAroToBYy pobOTy IMIONO 3aCTOCYBa-
HHA MAIMHU I KePYBAHHS CKJIATHU-
MF TEXHOJIOTIYHMMU MpoIecamu. Pazom
i3 cmiBpobiTHukamu Mertasypriitnoro 3a-
Boy im. Izepxkuucbkoro (Iminponsep-
JKMHCBK) JIOCJI/IZKYBAJIM IINTAHHSI Kepy-
BAaHHS TPOIECOM BUILIABKH CTal y Oe-
CceMepiBChbKUX KOHBEPTOpax, i3 CIiBpobi-
THUKaMHU cofoBoro 3asoay B CitoB’siH-
CBbKY — KOJIOHOIO KapboHizaril Tormo. Sk
€KCIIepUMEHT ynepiie B €Bporii 3a MO€EIO
iHimiaTuBoO OyJI0 3MIICHEHO IUCTAHITIHA-
He KepyBaHHsI 6€CeMepiBChKIM ITPOIECOM
[IPOTATOM KIUJIBKOX JIi0 ITOCIIb Y PesKuMi
nopaaauka mMaiicrpa. Mammna «/laenp»
BUKOPHUCTOBYBaJIacs I aBTOMAaTU3AI]
IIa30BUX pobiT HA MukosgaiBcbKOMy 3a-
Bozi iM. 61 KomyHapa. 3rooM 3’sICyBaJIo-
Csl, 110 aMEPUKAHIIL JIENIO0 PaHille Bi/l HacC
posnoyanan pobOTH 31 CTBOPEHHS YHIBED-
caJIbHOI KepyIo4ol HalliBIPOBIIHUKOBOL
vammuan «RW300», amasmorianoi «/lme-
py», aJje 3alyCTUu 11 y BUPOOHUIITBO
B depnHi 1961 p., Bognouac 3 mamu. Lle
OyB came TOl MOMEHT, KOJTU HAM BJIaI0Cs

was transformed into the Institute of
Cybernetics, which is now called after
its founder academician V. Glushkov.

Transistor based control
computer of broad appli-
cation “Dnepr”

Following computer “Kiev” first in
Ukraine (and in the USSR) transis-
tor based control computer “Dnepr”
was developed at the Computer Cen-
ter of the AS Ukr.SSR. The idea of its
creation belongs to Victor Glushkov.
Boris Malinovsky (author of this book)
was the chief designer of the machine.
The machine was manufactured in
record short time, only in three years,
and in July 1961 it was installed at
the selected factories. At that time
this result was the world speed record
of elaboration and implementation of
the control machine. Explaining the
factors of success, V. Glushkov re-
called: “In parallel with “Dnepr” cre-
ation we had carried out a serious
preparatory work on the machine uti-
lization to control difficult technolog-
ical processes together with several
Ukrainian companies. Together with
the employees of the Dzerzhinsky Met-
allurgical plant (Dneprodzerjynsk) we
investigated control process over steel
smelting in Bessemer converters, to-
gether with the workers of Soda plant
in Slovyansk worked on carbonization
column etc. I initiated the first ex-
periment in Europe on remote control
over Bessemer process, that lasted for
several days in the regime of Master
consultant.

The “Dnepr” machine was used
to automate ship projecting works
at Nikolaev “61 Communards” plant.
Later we found out that the Americans
had started earlier working on univer-
sal transistor control machine RW300,
which was similar to “Dnepr”, but put
it into production in June 1961, at
the same time with us. It was that
very moment when we managed to
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CKOPOTUTHU JI0 HYJIsI PO3PUB MiXK piBHEM
HAIOl Ta aMEePUKAHCHKOI TeXHIKM, HeXall
JIMIIIE B OJHOMY, aJie Jy»Ke BaXKJIHBOMY
wanpsimi. JIo Toro x «/lnemnp» 6yB mep-
1010 BITYM3HSIHOIO HAITIBIPOBIITHUKOBOTIO
MAIIIHOIO (SKIIO He 6paTH 10 yBaru cIe-
IMAaImuHan). 3roJIoM 3’ ACyBaJIOCd, IO BO-
Ha YyJOBO BUTPUMYE DPi3HI KJiMaTHYHI
ymoBH, Bibparito Tomo. Komu min wac
CHiILHOrO KOCMIYHOTO oNIboTy «Coro3A-
oJIoH» Tpeba OysI0 BIOPSJIKYBATH Jie-
MOHCTpariiauii 3a1 y LleHTpi KepyBaHHS
TMOJIBOTAMU, TO MICJIT TPUBAJIOTO BHOOPY
BceTaku 3ynuHUINCs Ha <«/luenpes. /IBi
Taki MalllMHU KePyBaJll BEJIUKUM eKpa-
HOM, Ha $SKOMY BIJITBOPIOBABCS MOJIT 1
CTUKYBAHHsI KOCMIYHUX KOPaOJIiB».

IIs1 mepmia 3amyiena B cepiiiHe BU-
POOHUIITBO HAIBIIPOBITHUKOBA KEPYIOUa
MalrHa mobusia i IHIUE peKop 1, — IIpo-
MHECJIOBOI'O JIOBIOJIITTSI, OCKIJIBKU BHILY-
CKaJ 11 BIPOJIOBK secaTu pokis (1961—
1971), rTomi sk 3a3Budail uepes 1's-
TBIICTh POKIB IOTpiObHA BXKe cepilo3Ha
MOJIEpHI3AITis.

Maimuan «/lHenp» BUKOPUCTOBYBa~
Jicsi B 6araTboX IMIOHEPCHKUX IUdPO-
BUX CHCTEMaX KEPYBaHHS BUPOOHUIUMU
[IPOIECaMHU, CKJIATHUME (DIBUIHUME €KC-
MepUMeHTaMu, IIiJ] Yac BUIPOOOBYBaHb
CKJIQTHUX OO’€KTIB HOBOI TEXHIKM Ta He
JIMIIIE TIOCTAYAJINCS BITIN3HAHUM CIIOKU-
BadaM, a i eKCIOPTYBAJIKC J10 OaraTbox
kpain Pagun Exonomiunoi Bzaemomomo-
moru (PEB).

Crtit 3ayBazkKuTH, IO CEMUPIIHUM
maanom possutky CPCP  (1958-1965)
Oy/IIBHUIITBO TNPUIAI00Y/IBHUX 3aBOJIIB
B Ykpaiui He mnepenbadasocs. Ileprmi
vammuan «/laenpy BumyckaB KwuiBcbkmit
3aBoy,  «Pamionpumiany. 3 iminiatueu
B.M. I'mymkoBa, minrpuMaHol ypsaoM,
OIHOYACHO 3  PO3POOKOIO
«duenp» y Kuesi po3novanu cropymake-
HHSI 3aBOJIy OOYHUC/IIOBAJBHUX 1 KEPYIO-
qnx MmamuH — HuHl «BEgxekTpormars.
Otxke, po3pobka «/IHenpa» cTumysroBa-
Jia OYIBHUIITBO BEJIUKOIO 3aBOIY 3 BU-
POOHUIITBA KOMIT IOTEPIB.

Komnekrus rBopriB marunu «/lnemnp»
i xepyrounx cucrem Ha 1T 6a3i (kepis-
kK poboru b. M. Manunoscekuit, yda-
cuuku M. 3. Kornsapescbkuii (Big 3aBo-

MaIlllnHA

reduce to zero the gap between the
level of American technology devel-
opment and ours in one very impor-
tant field. Besides, our computer was
the first national transistor machine
(if not to take into account specialized
machines).

Later it was verified that the ma-
chine beautifully tolerates different
climatic conditions, vibration, etc.
When during the joint space mis-
sion “Soyuz—Apollo” it was necessary
to equip the showroom in the Space
flights operational center, after long
discussions computer “Dnepr” was
chosen. Two machines operated the
big screen, on which the flight and
docking was reproduced.”

This first serial transistor control
machine also broke the record of indus-
trial longevity, as it was in production
for ten years (1961-1971). In other
cases serious modernization was usu-
ally needed after fivesix years.

“Dnepr” machines were used in
many industrial processes pioneering
digital control systems, complicated
physical experiments, during the new
sophisticated technology testings. The
machines were supplied not only to
national users, but were exported to
many states of Council for Mutual
Economic Assistance (CMEA or Com-
con).

It should be mentioned, that
the specialized plant construction in
Ukraine was not included into the
USSR sevenyear plan (1958-1965).
The first “Dnepr” computers were pro-
duced by the Kiev plant “Radiopri-
bor”. V. Glushkov promoted con-
struction of the plant for computers
and digital control machines assem-
bly (“Electronmash” now) in Kiev at
the same time with “Dnepr” develop-
ment. Government supported this ini-
tiative. Thus, “Dnepr” creation stim-
ulated the construction of a big com-
puter plant.

The creators of the digital con-
trol machine “Dnepr” and the control
systems on its basis (B. Malinovsky—
principal investigator and chief ex-
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Iy OOYHCITIOBAIBHAX 1 KEepyHdHnX Ma-
mmH), . O. Muxaiinos, M. M. Ilasnos,
A.T. Kyxapuyk, JI. O. Kopursaa, FO. T. Mu-
rymiacekuit, 1. J[. Boiitosua, ®@.H. 3u-
koB, B.C. Kasenuyk Ta in.) 6yB npen-
crasJiennii Ha JleHincbKy npemiro. OaHAK
poboru nabararo urnepeauan dac. Hopa-
TOpIB HE 3PO3yMiJn 1 IIpeJIcTaBIeHHsT HA
pemMilo BIIXWJIMJIM, TAK CaMO, SK OO
«M9CM>» y 1952 p.

Y 1968 p. Imcruryr KibepHeTHKH
AH YPCP pazsom i3 Kuiscbkum 3aBO-
JIOM OOYHCJ/IIOBAJILHAX Ta KEPYIOUMX Ma-
IAH PO3POOUB 1 BUILYCTUB MAaJIOIO CEPIEIo
HaIiBIIPOBITHUKOBY MamuHy <«/lHemp2s»,
NPU3HAYMEHY JJIsT DO3B’SI3aHHS IIHPOKO-
ro KOJia 3aBJIaHb: I[IJIAHOBOEKOHOMITHMX,
KepyBaHHsI BUPOOHUYIUMU IPOIECAMH 1
CKJIAHUMU (DI3SUIHUMHU EKCIepPUMEHTa-
mu. KepyBamm poboramu B.M. TIiry-
mkoB i A.O. Croruiil, roJJOBHUM KOH-
crpykropom 6ys A.T. Kyxapuyk. Ma-
MUHA CKJIaJaJacsd 3 O0YUCITIOBAJILHOL
gacTuHU <«/lHenp2ls i Kepyrodoro Kom-
mekcy «Jlmenp22». HaykoBum kepis-
HUKOM pobiT 31 crBOpenHs «/Inemp22»
6ys bBb.M. MaiuHOBCHKHUIi, TOJIOBHUM
koHCTpyKTOpoM — B.M. €runko. Ma-
muHa <« lHenp2» Majsia po3BHHYTE Ma-
TemarnydHe 3abe3levdeHHs, [0 ITocTada-
Jiocst  3aMOBHUKOBI. Ha »kajib, BHITyCK
«/Inenp2» 3a pimennam MiricrepcTBa
npuianobyaysantast CPCP wepmossi Oy-
JIO TIPUTIAHEHO.

AHaJjioroBa o04YMCIIIOBAJILHA
TexXHIiKa

YV 1959 p. kosektuB OGUUCTIOBAIBLHOTO
nentpy AH YPCP nonosauscs Bijisom
MaTeMATHYHOTrO MOJeIIOBaHHs. VIoro Ke-
PIBHHKOM CTaB TaJlaHOBUTHI 437iTHIi
yaennit mpodecop leopriit €srenoBma
ITyxos. Pamime Bin npamosas (3 1957
p.) 3aBigyBadeM KadeIpH TEOPETHIHOI
i 3arampHOl eekTpoTexHiKn KHiBCHKO-
ro IHCTUTYTY IUBLIBHOI aBialil i 3asu-
MABCA Ha Iiif 1MOcaji 3a CYyMiCHHUIITBOM.
I'. €. Ilyxos 3ywmiB 3ibpaTn y Bigain cBoix
KpaIuX y4HIB — KOJIMIIHIX CTY/EHTIB 1
cuiBpoOiTHUKIB Ka eapu # pO3ropHyB
BeJTHKI Ta TInOOKI 70 C/IPKeHHS B TaJIy-

ecutive officer, participants M. Kotl-
yvarevsky, G. Mykhaylov, N. Pavlov,
A. Kukharchuk, Y. Mitulinsky and
others) were nominated for a Lenin
prize. However, work was so innova-
tive, that its meaning were not com-
prehended by authorities, and the
nomination was called off in the same
way it was done with MESM in 1952.

In 1968 the Institute of Cyber-
netics in collaboration with the Kiev
computers and control machines plant
elaborated and produced a small se-
ries of transistor computer “Dnepr2”.
It was designed to solve a wide range
of problems, such as planning, eco-
nomic, controling over industrial pro-
cesses and difficult physical experi-
ments. V. Glushkov and A. Stogniy
led the project; A. Kukharchuk was a
principal designer. The machine con-
sisted of a computing part “Dnepr21”
and a control complex “Dnepr22”.
B. Malinovsky supervised works on
“Dnepr22”. The machine “Dnepr2”
had comprehensive software that was
supplied to the customer.  Unfor-
tunately, “Dnepr2” production was
soon stopped with the resolution of
Ministry of Instrumentmaking of the
USSR.

Analog Engineering

In 1959 a new department of mathe-
matical modeling was created in the
AS Ukr.SSR Computing Center. Its
chief was a talented 43yearsold scien-
tist, professor Georgiy Pukhov. Ear-
lier (since 1957) he served as chair-
man for the department of theoreti-
cal and general electrical engineering
at the Institute of Civil Aviation in
Kiev. He retained this post as adjunct
chairman. G. Pukhov managed to at-
tract the best students and former em-
ployees to the department. He devel-
oped broad and profound research in
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31 aHAJIOrOBOl 1 KBa3iaHa JIOrOBOI TeXHi-
ku criogarky B OGUYUC/IIOBAJIL HOMY TICH-
Tpi, a nmorim B lHcTHTYTI KibepHeTH Ku
AH YPCP, crBopuBmIE HayKOBY IIIKO-
Jy. Ycporo depes pik Bimmia po3pobus
crieniiastizopany Mamuay «dMCCT» s
pO3paxyHKy pIi3HUX OyIiBEeTbHUX KOH-
crpykuiit (€. A. IIpockypin Ta in.), mo-
TiMm Mammay «9MCCT7M» (B.B. Bacu-
abeB Ta in.), «dMCC8 Amndar (A.€.
Crenanos rta in.). Ilisuime Gynau crBO-
peni mamunn: «MTeparopy s po3s’s-
3aHHsI CUCTEM JIHINHUX ArdepeHIiaTb-
HUX DIBHSHBb 3 JIHIHHUMH TDAHUYHUMUI
ymoBamu (I.I. I'pesmos Ta in.); <«Ap-
KyC» — JIJIsT PO3B’sI3aHHs JIIHIWHNX 1 HeJTi-
HIftHUX JudepeHIiagbHuX PIBHIHD 3 JIi-
HINHUMU 1 HeJTHITHIME KPalOBIMHU yMO-
Bamu (I 1. I'pe3nos); «Onrumym2» agist
PO3B’A3aHHsI TPAHCIIOPTHOI 3a/1adi JIiHii-
Horo nporpamysatHst (B.B. Bacuibes);
«Acopl» juist po3B’s3aHHSA 38784 CITKO-
poro msanyBanusa (B.B. Bacuibes Ta
in.); «YCM1» mus poss’sizanns ude-
PEHIIAJIbHUX PIBHAHD Yy YaCTUHHUX IOXi-
JIHUX eJIIITUYIHOIO 1 MapaboiTHOTO TUILY
(T €. Ilyxos Ta in.).

Vci mamuman, po3pobseni y Bimmimi
I'. €. IlyxoBa, BUILyCKa/MCs MAJUMU Ce-
pisfIMH Ha 3aBOJaxX YKpalHU.

Y 1961 p. I'. €. IlyxoBa obpaau wie-
nomkopectongienrom AH YPCP. YV 1966
p. leoprias €BrenoBuua O6yn0 npusHa-
YEHO TEPINM 3aCTYITHUKOM IUPEKTOPA
Tncruryry xi6epuermku AH YPCP. Y
neit wac 3 imimiarmsu B. M. I'mymxosa
unciaenHi Binginu IucruryTy Gysno 3rpy-
IIOBAHO B YOTUPHU BIJJIJIEHHS — Teo-
perwyHOl # EeKOHOMIYHOI KibepHEeTUKH,
KibepHEeTHYIHOI TEeXHIKW, TEeXHIYHOl Ki-
OepHeTHUKM, MeJIUYHOl 1 GiosorigHol Ki-
OepHETHKHN, & TaKOXK OOYMCIIIOBAIBLHUI
menTp. Bimginenus maam BeIuKy camo-
criftnicts. Humu kepyBasiu rmpoBiini Bue-
ui: O.O. Baxkaes, I'. €. Ilyxos, O.I. Ky-
xrenko, M. M. Amocos. e masasio 3mory
B. M. I'mymikoBy maiizke He BTPYYaTHUCH
B po0OTY BiIiJICHD, IPU/IIISIIONH OCHOB-
HUI Yac Ha PIIEHHS Jy’Ke BaryKJIUBUX
3a7ad4 31 38’a3Ky [HCTUTYTY 3 KepiBHIMEI
opraHaMu KpalHu, IiJKJII0YeHHsa [HCTH-
TYTy [0 TMOCTAHOB YPsIy, IO 3a0e3medy-
BaJIO IOJAJBIINN PO3BUTOK MaTepiaJib-

the field of analog and quasi analogue
technology at the Computing Center,
and then—at the Institute of Cyber-
netics, established the scientific school.
After just a year the department elab-
orated its first specialized machine
EMSS7 for different building con-
structions calculations (E. Proskurin
and others), and then—a machine
EMSS7M (V. Vasiliev and others),
later—EMSS8 Alfa (A. Stepanov and
others). Later the following machines
were built: “Iterator” to solve systems
of linear differential equations with lin-
ear boundary data (G. Grezdov and
others), “Arkus” to solve linear and
nonlinear differential equations with
linear and nonlinear boundary data
(G. Grezdov); “Omtimum?2” to solve
transportation problem of linear pro-
gramming (V. Vasiliev); “Asorl” to
solve the problems of net planning
(V. Vasiliev and others); USM1 to
solve differential equations in partial
derivatives of elliptic and parabolic
types (G. Pukhov and others).

All the machines, elaborated at
the Pukhov’s department, were manu-
factured in small lots by the Ukrainian
plants.

In 1961 G. Pukhov was elected
a Corresponding Member of the AS
Ukr.SSR. In 1966 he was appointed
the first deputy director of the Insti-
tute if Cybernetics, AS Ukr.SSR. At
that time V. Glushkov initiated the
process of merger of the numerous In-
stitute departments into four sections:
theoretical and economic cybernetics;
cybernetic technologies; technical cy-
bernetics; medical and biological cy-
bernetics; and also Computing Cen-
ter. The sections were independent
and headed by prominent scientists
A. Bakaev, G. Pukhov, A. Kukhtenko
and N. Amosov.

V. Glushkov did not interfere
much with the work of sections and
could spend most of time to solve very
important tasks on governmental af-
fairs, on the state cooperation with the
institute, its relevance to the govern-
ment decisions. It ensured the further
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HOI, HAyKOBOTEXHIYHOI 1 KaJIpoBoi 6a3n
TacruryTy.

I'. €. IlyxoBy 6yJsi0 HOpy4YeHO KepiB-
HUIITBO BIJAIIEHHAM KiO€pHETUIHOI Te-
xHikn IncruryTty. CBOIM 3aCTyHmHHKOM
Bin npusnauns B. M. Majaunoscbkoro i
J1aB HOMY JOpYUIEHHST KOODJIUHYBATH PO-
00Ty TEeXHIYHUX BiJILIB: KEPyOUnX Ma-
muH  (B. M. Manunoscbkoro), apudme-
TUYHUX 1 3amam’siTOBYIOUNX MPUCTPOIB
o6uncimoBanbuux Mmamme (I O. Muxaii-
JioBa), Teopil 1UdPOBUX OGUUCIIOBAIb-
mnx mammH (3.JI. Pabinosuwa), dizm-
YHUX 1 TEXHOJIOIIYHUX OCHOB IU(MPOBUX
obuncmoBanabaux Mamun (B.I1. depka-
[a), neperBopoBadis hopmu indopmMaril
(A.1. Konmasesa), nepemadi indopma-
il (A. M. JIyuyka), Teopil i po3paxyHKy
enektpomaruiTaux npuctpois (O. B. To-
30H1), MeAMIHOI KiGEPHETHUUHOI TeXHIKN
(JI. C. Aneesa).

Mix «mdpoBuKkaMu» i «aHAJIOTO-
BuKaMn» finuio uersacue (ame mobGpe!)
3maranHd. [lik ycnixiB KojekTuBy Bifi-
gy I. €. Ilyxosa mpumas wa 60Ti poxwm.
Tsopuwmii BHecok camoro I. €. Ilyxosa
BasKKO IepeoninnTu. Ajie crpiMKuii po3-
BUTOK IM(PPOBOI TEXHIKW NPU3BIB, MMpa-
KTUYHO, /IO 3rOPTAHHS JIOCTi?KeHb B Ta-
JIy31 aHAJIOrOBOI 1 KBa3iaHAJIOrOBOI TEXHi-
k. Y 1971 p. I €. IlyxoB pasom 3i cBo-
iM Bijgtisiom mepeiiiioB 3 lucruryry Ki-
6epuernkn AH YPCP 1o Iacruryry ene-
krpomuaamiku AH YPCP. Ilizuime Bin
crBOpUB [HCTUTYT TIPOGJIEM MO/IE/TIOBAH-
us B enepreruri AH YPCP.

Y 1971 p., micna mepexomy I €. Ily-
XOBa JI0 IHIIIOrO IHCTUTYTY, KEPIBHUKOM
BijtiytleHHsT KiGepHETHIHOI TEXHIKM CTaB
B. M. MaymHoBcbKuil (Ha IpOMaJCbKUX
3acajax), 3aJUIIAIOYNCh  3aBigyBadem
BIAIiTy KepyIOUnX MAIIWH.

HOHepe,Z[HI/IKI/I IIepCoOHaAJIb-
HHUX KOMII'IOTepiB
e 8 1959 p. y B. M. I'nymkoBa BUHUKI&

i/lest CTBOPUTHU MAaIlIMHY JIJIsST 1HKEeHEPHUX
po3paxyHkiB. ¥ 1963 p. mig ioro Hay-

development of the material, scientific,
technical and cadre basis of the insti-
tute, and also his own department of
digital automation.

G. Pukhov was entrusted to lead
the section of cybernetic technology of
the institute. He appointed B. Ma-
linovsky his deputy in charge of co-
ordination of the following technical
departments: department of opera-
tional machines (B. Malinovsky); de-
partment of computer arithmetic and
storage devices (G. Mikhaylov); de-
partment of computer theory (Z. Ra-
binovich); department of physical and
technological computer foundations
(A. Kondalev); department of infor-
mation transfer (A. Luchuk); depart-
ment of theory and development of
electromagnetic devices (O. Tozoni);
department of medical computer de-
vices (L. Aleev).

There was an unpublicized (how-
ever a positive!) competition between
the “digital” and “analog” scientists.
The peak of success of Pukhov’s sec-
tion took place in 1960s. The per-
sonal contribution of G. Pukhov was
enormous. But the speedy develop-
ment of digital engineering brought to
the end research in the field of ana-
log and quasianalog technology. In
1971 G. Pukhov moved his section
from the Institute of Cybernetics to
the Institute of Electrodynamics, AS
Ukr.SSR. Later he created the Insti-
tute of Modeling Problems in Ener-
getic, AS Ukr.SSR.

In 1971 after G. Pukhov’s depar-
ture to another institute, B. Mali-
novsky became the head of the cyber-
netic technology section (on a volun-
tary basis), maintaining supervisory
position in the control machines de-
partment.

Predecessors of personal
computers
In 1959 V. Glushkov decided to create

the machine for engineering calcula-
tions. Such machine called “Promin”
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KOBUM KEPIBHUIITBOM OyJ10 po3pobJIeHO 1
3amyIIeHo B cepiiiie BUPOOHUIITBO CTBO-
peny B IacTuryTi paszom 3i CrerjajgbHum
KoHCTpyKTOpchKuM Otopo (CKB) mamu-
uy «IIpominb». Ii mouas sumyckaru Ce-
BEPOJIOHENLKUI 3aBO/] OOYIHC/IIOBAILHAX
mamwuH. «[Ipominb» Oysa, 1Mo cyTi, HO-
BHUM CJIOBOM y CBITOBIi#l IpakTuIii, MaJa y
TEeXHIYHOMY IIaHI Iy HU3KY HOBOBBe-
JIeHb, 30KpeMa IaM’gTbh Ha MeTaji30Ba-
HUX KapTax. AJie HaiirosioBHiIe — 11e Oy-
Jla IIepIla MaIlfHa 3 TaK 3BaHUM CTYIIiH-
9aCTUM MiKPOIPOIPAMHHUM KePYBaHHAM
(na sike B. M. T'tymikos nisHiie ozgepkas
ABTOPCBHKE CBIZONTEO).

3rozoM cryminyacTe MiKpOIporpam-
HE KepyBaHHSI BUKODPUCTAIU B MAIIWHL
JJ1s1 IHXKEHEePHUX PO3PaxXyHKiB, CKOPO-
qeno — «MUP1», crBopewniit ciimom 3a
«IIpominb» (1965). Y 1967 p. Ha BU-
craBiui B JIoHIOHI, 1€ JIeMOHCTpYyBaJIa-
csa «MUP1», 11 npugbaia amepukaHchbKa
dipma «IBM» — mnaitbinema y CIIA,
gKka Tocradana Maiizke 80% obumcro-
BaJIbHOI TEXHIKMA JIJIsi BCHOI'O KalliTaJi-
crugroro ceiry. Ile 6ye neprwmii (i, Ha
JKaJb, OCTAHHIN) BUNAIOK KyIIBIL pa-
JSIHCHKOI €JIEKTPOHHOI MAIIlMHU aMepHU-
KaHCHKOIO KOMIIAHIEIO.

Pospobunkn «MUP1s  orpumasnnu
Hepxasuy upemito CPCP (B.M. Tuy-
mkoB, FO. B. Birarosemencokuii, O. A. Jle-
tuueBcohkuit, B. . Jloces, 1. M. Momga-
voB, C.B. Ilorpebuncebkuii, A.O. Cro-
ruiit). ¥ 1969 p. upwiiHsam 0 BUpO-
ouunTBa HOBY, gockonasinry «MUWP2s»,
a morim — <«MIMP3». 3a mBuakicrio
BUKOHAHHSI AHAJITUIHUX T€PETBOPEHD
MM MAaIlllnHaM He OyJI0 KOHKYPEHTIB.
«MUP2», nanpukiiaj, YCINIHO 3Mara-
JIacs 3 yHIBEPCAJILHUME MAIIMHAME 3BH-
JalHOlI CTPYKTYpPH, $IKi IePEBUIILYBaJIN
11 3a HOMIHAJIBHOIO IIBUIKOIIEI0 Ta 00-
caraMu maMm'sTi y Gararo pasis. Ha it
MAaIllMHI BHIEpIIe Yy HPAKTHUI[ BiTYNU3HIA-
HOI'O MAaTEMAaTHYHOIO MAIIHHOOY/IyBaH-
Hs1 OyJI0 peasi30BaHO JiaJIOrOBUIl PEXKUM
poboTH, 16 BUKOPUCTOBYBABCS IHCILIEH
31 cBiTyioBuM nepom. KoxkHa 3 1mx ma-
IIUH CTaja KPOKOM yIepesa Ha IUISXYy
OOYIOBH PO3YMHOI MAIMHU — CTPAaTe-
riYHOIO HAIPSMY B PO3BUTKY KOMII'TO-

was elaborated in the Institute of
Cybernetics and its SDB. In 1963
its serial production was started at
the Severodonetsk computer plant.
The computer “Promin” was a break-
through in the world practice. It in-
cluded many technical innovations,
particularly memory on metallic cards.
But the main thing was that it was the
first machine with a socalled piggy-
back firmware control (later V. Glush-
kov received an author’s certificate for
it).

Some time later firmware control
was used in the machine for engi-
neering calculations MIR1, which was
created after the “Promin” computer
(1965). In 1967 MIR1 was exhibited
in London where it was bought by the
American company IBM—the largest
in the USA supplier of about 80% of all
computer technique for the capitalist
world. It was the first and unfortu-
nately the last time when the Amer-
ican company bought a Soviet com-
puter.

MIR1 creators were awarded with
the USSR State prize (V. Glushkov,
Y. Blagoveshensky, A. Letichevsky,
V. Losev, 1. Molchanov, S. Pogrebin-
sky, and A. Stogniy). In 1969 im-
proved computer MIR2, then—MIR3
were manufactured. These machines
had no competitors for the speed of an-
alytic conversion. For example, MIR2
successfully competed with universal
computers of ordinary structure that
rated many times higher in speed and
memory capacity. Namely, on this ma-
chine for the first time in the history
of national machinebuilding, they re-
alized the dialog mode of work, where
they used display with light pen. Each
of these machines was a step for-
ward creation of an intellectual ma-
chine, along a strategic direction in
computer development proposed by
V. Glushkov.

At that time it was considered
that machine language should be as
simple as possible, and the rest would
be done by programs. “Address lan-
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TepiB, 3anpornonoBanoro B. M. [mymiko-
BHUM.

Ha moit wac y cBiti nanysaJia Jiym-
Ka, [0 MAIllMHHA MOBAa Ma€ OyTH SKO-
MOra MPOCTIIIOI0, a BCe iHIIE 3PO0JISTH
nporpamu. Takor Oyra «aJgpecHa MOBa»
s komm'rorepa «Kwuesy», pospobiiena
B. C. Koposokom i K. JI. FOmenko.

IIpoekrytoun mamuau «MUP», B. M.

I'mymkoB craBuB iHIIEe 3aBHaHHA — 3pO-
OUTH MaIIUHHY MOBY SIKOMOTa, OJIMKIOI0
JI0 JIOJCBKOI (MaeTbcsl Ha yBasi maTe-
MATHUYHA, & HEe PO3MOBHA MOBa). | Ta-
ka MoBa — <«AmnajiTuk» — Oysia CTBO-
pena (O.A. Jleruvescpkmit) i migrpu-
MaHa OPUTIHAJIBHOIO BHYTPIIITHBOMAIITNH-
Hu «MIP» BukopucroByBasmCs B yCiX
KyToukax Pazsmacokoro Corozy. I'osos-
HUM KOHCTPYKTOpPOM KoMIT'forepis «IIpo-
Mminb» Ta «MUPs» 6y C.B. Ilorpebun-
CbKUM.

KibepHeTuvuna texHika

Tepmin «kibepuernvuna TexHikas 3 iHii-
atuBu b. M. MajmHOBCHKOTO 3aTBEP/IUB-
ca B 1978 p. V «Ennukionenil kibephe-
Tuku» (ronosuuit penakrop B.M. Tury-
mKOB), BumaHiit y 1976 p., meit Tepmin
e He 3rajyBaBcsa. Ha BiaMminy Bix o6un-
CJIIOBAJILHOI, KibepHeTHYHa TEeXHIKa CTa-
Jla BayKJIMBUM HAIIPSIMOM Y HAyIll Ta Te-
XHIIl, OB’ A3aHNM 13 3aBJAHHIM 31 CTBO-
pPEHHsI TEeXHIYHUX 3acOoDiB s 1O0YI0-
BU KEPYIOUYNX, BUMIPIOBAJIBHUX, KOHTPO-
JTIOIOYNX, ABTOMATHYIHAX 1 aBTOMATHU30-
BaHUX CUCTEM 1 ITPUJIAJIB 3 BUKOPUCTAH-
HaAM KoMIT'orepis. [T momepenuums rexwi-
4Ha KibepHeTHKa Oysia CIIpsiMOBaHa He Ha
CTBOPEHHSI TEXHIYHUX 3aco0iB, a Ha PO3-
POOKy Teopil cucTeM KepyBaHHS, Y Iep-
Iy 9epry HayKOBUX OCHOB aBTOMATUIHO-
ro KepyBaHHSI.

Bunuknennio kibepHeTHIHOI TEXHi-
KW IIOCJIYKWJIM CTBOPEHHS 1 YHCJIeHH]
3aCTOCYBAaHHSI KEPYIOUOTO KOMII'IOTepa
«duenp». Hamani sBimginemns xibepme-
TUYHOI TEXHIKHU I10YaJI0 3aliMaTHCHd PO3-
POOKOIO HE TITBKU KEePYHUUX OOUMCITIO-
BAJIbHUX MAIIUH 1 CreriajaizoBaHux 00-
YHUCJIOBAJIBHUX IIPUCTPOIB, a i 3acobiB
nepemadi indopmariil, 3acobiB CIILIKYBa-

guage” for the “Kiev” computer de-
signed by V. Korolyuk and E. Yuschen-
ko was of such kind.

Designing machines MIR, V. Glush-
kov set another aim—create machine
language similar to the human one
(meaning the mathematic, not the
spoken language). Such language
“Analitic” was created by O. Letichev-
sky and supported by the original in-
ternal system of interpretation. MIR
machines were used in all parts of the
USSR.

Cybernetic techniques

The term “cybernetic technique” pro-
posed by B. Malinovsky was estab-
lished in 1978. In the “Encyclope-
dia of Cybernetics” (1976, editor—
V. Glushkov) this term is not men-
tioned.  Unlike the computational
techniques, cybernetic technique be-
came an important direction of sci-
ence, connected with the task of fa-
cilities creation for control, measur-
ing, automatic and automated systems
and devices with a use of computers.
Its predecessor—technical cybernet-
ics, was aimed to elaborate the the-
ory of control systems, first of all the
scientific basis for automatic control,
but not to create technical facilities to
make them.

Creation and numerous usage of
the machine “Dnepr” positively in-
fluenced the emerging of cybernetic
technique. Later on, the Section of
Cybernetic Techniques began to elab-
orate not only the control comput-
ers and specialized computing devices,
but also information transmission me-
dia, communication facilities for the
control systems operators, and the is-
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HHSI OIlepaTopa i3 CucTeMaMy KepyBaHHs,
a TAKOXK MUTAHHSMHI IXHBOTO 3aCTOCYBa-
HH{ JUI KEPYBaHHS PI3SHUMU IIPOIECAMH,
aBTOMATH3AI] CKJIAHIX €KCIIEPUMEHTIB
i BUMIPIOBaAJIbHUX TIPUJIA/IIB.

Tlosia KibepHETHYHOI TEXHIKH OysIa
00’€KTUBHO OOYMOBJIEHA IIBUIKHM 3PO-
CTAHHAM MOTPed B 3acobax aBTOMaTU3a-
1il, mparHeHHdM MaTh e(peKTHBHi, Ma-
KCUMAJIbHO JIeIIeBi, HajiitHi, 3py4Hi B
eKcIIyaTaril TexHiIHI 3aco0u I 1mo0y-
JIOBH @BTOMATUYHUX I aBTOMATH30BAHUX
CHCTEM Y PI3HUX rajy3saxX HAapOJIHOTO TO-
CIIO/IAPCTBA, HAYKM 1 TEXHIKH, y BIfiCHKO-
Biif cripaBsi, y npuiago0y/iyBaHHi, 1110 BU-
pimrye 3ajadi, mgy»Kke Jajeki Bis THX, KO-
TPl BUPINIYIOTHCS 3BUYANHOIO OOYUCIIIO-
BAJIbHOIO TEXHIKOI B OOYHUCIIOBAJIbLHUX
IeHTpax abo 3a JOIMOMOIOI0 IEPCOHAIIb-
HUAX Ta IHMHUX 00YUCTIOBAJILHUX 3aCO0IB.
OcHOBOIO KiGepHETUYHOT TEXHIKH, ITOPO-
JIPKEHOT B HaJpax 00YMC/IIOBAJILHOT TEXHi-
KW, CTaJIa TAKOXK aBTOMATHUKA, TeJeMexa-
HiKa, aBTOMaTUYHE KEePYBaHHs, BUMIPIO-
BaJIbHA TeXHIKa — Ha IXHiil 6a3i KibepHe-
TUYHA TEXHIKa 3/100yJ1a CAMOCTIHHICTD.

Pymiiftnoro cnitoro po3BuTKy 00¢H-
CJTIOBAJIBHOI TEXHIKM CTajia moTpeda, o
nmenasii 3pocrana, B obuncieHHax (Haii-
pisHOMaHITHIINMX) y Hayui Ta TexHinm.
3Bigcu #i ymockoHaeHHsS 3acobiB 009nu-
CJIIOBAJILHOI TEXHIKM TIIIJIO 110 JIiHil CTBO-
PEeHHsT MOTYTHIX yHiBepCaJbHUX MAIIVH,
MAIlWH I 1HXKEHEePHOTEXHIYHUX PO3-
paxyHKiB, TepMiHAJbHUX KOMII' IOTEPiB
JIJIsT OOYUCTIOBAIBHAX CUCTEM KOJIEKTHB-
HOTO KOPHUCTYBAHHS, a TAKOX IO JHHIT
PO3BUTKY OOYHC/IIOBAJILHOI TEXHIKHU JIJIst
IHIMBITyaJIbHOTO KOPUCTYBAaHHS IHZKeHe-
pamu, CTYIEHTAMH, IIKOJISPAMH, aJIMi-
Hicrparopamu i in. OCHOBHI BUMOTH 10
3aCc00iB 00YMC/IIOBAJILHOI TEXHIKM — IIe
SKHANBHUINA TPOLYKTUBHICTD, 3PYUHICTH
B OOCJIyrOBYBAHHI fK BEJIMKUX KOJIEKTHU-
BiB — CIIOKUBadYiB OOYHUCTIOBAJIBHOI Te-
XHIKH, TaK 1 OKPEMHUX KOPUCTYBAdiB, IIPO-
CTOTa CHIIKYyBaHHS JIIOJUHNA 3 MAalllu-
Horo. O6uncaoBaIbHa TEXHIKA, K Bigo-
MO, CTBOPIOETBCSI JIJIsi BUKOPUCTAHHSA 11
JIFOIHOIO B SIKOCT1 MOT'Y THBOTI'O OOYIMCIIIO-
BaJILHOT'O iHCTpyMeHTa i 3acoby aBTOMa-
TH3alil IHTeJIEKTYaJIbHOL JIiSITBHOCTI.

PozBurok KibepHEeTHYHOI TeXHIKA

sues of their usage to control different
processes, automation of difficult ex-
periments and measuring devices.

The appearance of cybernetic
technique was fairly caused by increas-
ing demand for the automated facili-
ties, by aspiration for having the effec-
tive, cheap, reliable, easytouse techni-
cal devices to construct the automatic
and automated systems in different
fields of economy, science and tech-
nology, in the military service, in the
instrumentmaking industry. These de-
vices would solve the problems differ-
ent from ones, which are usually solved
by ordinary computers in the comput-
ing centers or with the help of personal
or other calculators. The foundation
of cybernetic technique, which first
came out from the computing tech-
niques, was also automation, teleme-
chanics, automatic control, measuring
technique. On their basis cybernetic
technique acquired independence.

A growing demand for various cal-
culations in science and technology
became the driving force in comput-
ing technique development. The im-
provement of computing technique de-
vices developed into two directions:
creation of the powerful universal
computers, computers for technical
and engineering calculations, terminal
computers for the shared computation
systems; and also into development of
computer technique for personal use
by engineers, students, schoolchildren,
administrators etc. The main require-
ments to the computing technique de-
vices were highest productivity, usabil-
ity, comfortable service for both col-
lective and individual users, simplic-
ity in communication between human
and machine. As we know, comput-
ing technique is created to provide a
powerful calculation and intellectual
activity automation means to the peo-
ple.

The driving force for cybernetic
technique development was the inten-
tion to automate different technologi-
cal and measuring processes, daytoday
industrial management, control over
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OyB OOYMOBJIEHHII TTparHEHHSIM aBTOMAa-
THU3YBATU PIi3HI TEXHOJIOTIYHI I BUMIipIO-
BaJIbHI IIpOIleCcH, OIlepATHUBHE KepyBaH-
HSI BUPOOHUIITBOM, KEPYBAHHSI €HEPTETU-
IHUMH, TPAHCIOPTHUMM # iHIIUMHU 00’€e-
KTaMH, y TOMY YuCIi B cdepi 030poeHHsT
i y KocMOci (porecy po3IisHABAHHS 1 T.
JI.) 3 METOIO BHJIyY€HHs JIOJAMHY 3 TaJry3i
KOHTPOJIIO 1 KepyBaHHS ITUMHU IIpOIieca-
Mu. ¥ TaKUX 3aCTOCYBAHHSIX BUKOHAHHS
00YnC/IeHD € JIUIEe YaCTUHOIO 3arajbHO-
o KOMILIEKCY iHMOpMAaIifiHUX MpoIeciB,
[0 HiUISraloTh aBTOMATH3aIll. Y 3B’43-
Ky 3 IIUM KOMIT IOT€PU, XO0Ya 1 BUKOHY-
IOTHh POJIb IEHTPAJIHLHOI IHTEJIEKTYaIbHOT
YACTUHHU CHCTEM, ajie ByXKe He € €IUMHUM
3ac000M 11 IXHBOI 1100y 10BU. s 1160~
ro moTpibHI TaKOXK 3aCO0M ABTOMATUIHO-
ro obminy imdopmariero MixK 006’eKTa-
MH ¥ KOMIT'IoTepamu, mepejadi iHdop-
manil (sik nudposoi, Tak i aHAIOroBOL)
Ha BifcTaHb, BiTOOparKEHHST XOMy TIPO-
[IeCy OIEPATOPY, BTPYYAHHS OIepaTopa
B nponecu # in. Takum YmHOM, CKIIa]
3aco6iB KiOEpHETUIHOI TEXHIKYM BUSIBUB-
Csl 3HAYHO IIUPIINM, HiXK 3ac0biB BJlacHe
obuncIoBaIbHOI TexHiKM. i mesxux
3aCTOCYBaHb YaCTKa 3acO0iB OCTAHHBOL
BUSBHUJIACS B3arajli HE3HAYHOIO OPIBHS-
HO 3 BEJIUKUM OOCSITOM iHIIIOT anaparypu,
Takol, HAIIPUKJIA, SK 3aco0M 3B'A3KYy 3
00’€KTOM.

Kpim Toro, 1o obuncioBaabHUX 3a-
cobiB, IO BXOIATH OO CKJIAY 3acobiB
KibepHEeTUYIHOT TEeXHIKM, BUHUKJIH CBOI,
ocobyinBi BuMorn. Bucoka MmBUIAKICTb BU-
KOHAHHSA OOYHUC/TIOBAJBHUX OIepariit y
psi/ii BUIQJIKIB ItepecTajia OyTH OCHOB-
HUM KPHUTepieM IXHbOI fKOCTi. fKImo BiH
i 3amaBaBCs, TO, K MPABUJIO, JOTOBHIO-
BaBCs I[IJI00 HU3KOIO 1HIIIUX BUMOT 3 OIle-
paTuBHOCTI OOGPOOKMU, BAPTOCTI, pO3MipiB
amaparypu, HagiftHocTi # iH. 3’aBuancs
0coOJIMBI BUMOTH JI0 OpraHizarii o0un-
CJIIOBAJIBHOTO IIporiecy. ['ooBHUME cTasm
BHUMOTra 00poOKM iHdOpMAaIil B peasbHO-
My MacmTabl Jacy, IUKJidHe IOBTOPEH-
Hsl TUX CAMUX MPOTPaM, TLIbKHU 3 Pi3HU-
MM IIOYaTKOBUMH YMOBAMH, Opi€HTAIlis
004nCIIOBAIBHAX 3aCc00iB Ha BHU3HAYEHI
KJjacu o04unciens Ta in. Moxkimsi Burma -
KM, 10 BUMAaralTh HAJIBUCOKOI IIIBUI-
KOCTi 00YMCI/IeHb I BU3HAYEHUX IPYII

energy, transport and other objects,
including ones in the field of arma-
ment and space exploration (recogni-
tion processes) with the aim to elimi-
nate human from the control and man-
agement over these processes. For
such purpose calculation is only a
part of the whole complex of infor-
mation processes, which are to be au-
tomated. In such a view the comput-
ers are not a unique means for their
construction, though they play a role
of a central intellectual part of the
systems. Besides, for these purposes
there should be means of automatic in-
formation exchange between the com-
puter and other objects, distant in-
formation transmission (both digital
and analog), report on processes to the
operator’s display, operator’s interfer-
ence with the processes, etc. Thus,
the composition of cybernetic facili-
ties was much broader than ones of
computing techniques. In some appli-
cations, for instance, in the facilities
for communications with object, the
part of computing technique devices
was minimal compared with the great
range of other equipment.

Besides, there appeared special
demands for the computing devices,
which are to be included into the cy-
bernetic technique. The high speed of
calculation operations was no longer
the main criteria of their qualities in
some cases. If it was hallmarked, it
was usually compiled with other de-
mands for processor efficiency, cost,
size of device, reliability, etc. There
were special demands for organization
of the computing process. Among
them: information processing in a
real time scale, cyclic repetition of the
same programs but with different ini-
tial conditions, selection of computing
devices toward definite classes of cal-
culations, etc. The opportunity to ap-
ply extreme speed of calculations for
definite groups of applications. It is
often needed to disperse the comput-
ing devices in the cybernetic systems,
according to the process specificity,
which should be automated. That also
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3acTocyBaHb TOIMMO. OOYNCTIOBATIBbHI 3a-
cobr B KiOEPHETUYHUX CHUCTEMAX YaCTO
IMOTPIOHO PO30CEPEUTH, 3AJEIKHO BiJT
crrenuiKu Mporiecy, siKnuii aBTOMATH3YE-
TbCsI, IPU IIHOMY BUHUKAE HEOOXITHICTH
y moOYI0BI PO3MOJIJIEHNX, i€papXidHuX,
OJTHOPIIHUX, KIJIBIEBUX Ta IHIIUX O0YM-
CIOBAJIBHUX CTPYKTYyp. Kpim asnropu-
TMIYHOI yHiBepcaJbHOCTI (y BU3HAYEHUX
Merkax, OOYMOBJIEHUX KJIaCaMU 3aCTOCY-
BaHb), BiJl 06YMCIIOBAILHUX 3aCOBIB, 10
BXOIATH JI0 CKJIQJy KiOEepHETHYHOI Te-
XHIKH, TIOTpeOyBal CHCTEMHOI YHIBEp-
canpHOCTI (Y pamMKax HaMiYeHUX 3aCTO-
CyBaHb), 10 BHECJIO CBOI OCOBJIMBOCTI B
npuHIMIH 11 mo6y10BU (MOILYIBHICTD, 1H-
Tepdeiicn Ui IKII0YeHHsT TTPUCTPOIB
3B’3Ky 3 00’€KTOM Ta iH.).

Maremaruane 3abe3nedenns 3acobiB
KiOepHETHIHOT TEXHIKM TAKOXK MA€ MeBHi
ocobuBocTi (crangapTHi IporpaMu i Mo-
BU, OPi€HTOBaHI Ha 00JIACTI 3aCTOCYBaHb,
2KOPCTKI IIporpamu, IiJroToBKa IIporpamM
Ha YHIBEPCAJIBHUX MAalllMHAaX, CXeMHA pe-
ajizalisg mporpam, ycideHa onepariiaa
cucrema i im.).

3HaYHMI BHECOK y IIPOBEJIEH] JOCITi-
JIPKeHHsT 3pobuan TexHiuHi Biamim O06-
yncsoBasibaoro nearpy AH YPCP i Bin-
JiyteHHs KibepHeTnaHOI TexHiku [HCTHTY-
1y kibepuerunku AH YPCP, mo supocsio
3a JBaJIATH POKiB — 3 1962 mo 1982 —
10 500 HayKoOBUX CIIBPOOITHUKIB, 1H>Ke-
HepiB, JaOOpPaHTIB 1 TEXHIKIB.

Ilpuknagamu  MOXKyTH OyTH Taki
MacITabHi poboTH, STK CTBOPEHHSI 1 IITH-
pOKe BHUKODHWCTAHHS Ha ITPOMHUCIOBUX
M IpreMCTBAX 1 B 6HaraTbox HAyKOBOO-
caiganx opranizaiisx Pagsuacekoro Co-
103y JEKITBKOX COTEHBb KEPYIOUNX MAaITHH
«Jluemnp»; po3pobkKa i IMPOMUC/TIOBUI BU-
myck paszom i3 HaykoBoBupobuuanm 06’-
ennannsM «Ceemiana» (M. Jleninrpan)
nepmoro 8 CPCP cimeiicTrBa MiKpoKOM-
IT'FOTEPIB MMUPOKOTO MPU3HAYEHHST «DJIe-
krponnka Cb»; po3pobka pazom 3 Bu-
pobanumm 0o6’eauanasam im. C.I1. Kopo-
JIPOBa B IHTepecax IIiJIol rajry3i Ipomu-
ciosocti 3acobiB 3B’sizky CPCP kepy-
ounx KoMir'torepie «COY1» i «COY2»,
KOMIIJIEKCY MIKPOITPOIIECOPHUX 3aco0iB,
y ToMy Umucsi mpodeciiiHo opieHTOBaHO-
ro IepcoHaJibHOro Komir'torepa «Heii-

brings necessity to build the parted
hierarchic, homogenous, circular and
other computing structures. In ad-
dition to algorithmic universality (in
fixed limits, caused by the applica-
tion classes), there should be system
universality on behalf of computing
devices that were part of cybernetic
technique (within the limits of planned
applications), which brought peculiar-
ities into the principles of its construc-
tion (modularity, interfaces to link
with object communication devices,
etc.)

Mathematical foundation of the
cybernetic technique also has its own
peculiarities (standard programs and
languages oriented on application fields,
hardware programs, programs prepa-
ration on universal computers, circuit
programs implementation, truncated
operating system, etc.)

A significant contribution into the
research was made by the technical de-
partments of the Computing Center of
the AS Ukr.SSR and by the Section of
Cybernetic Techniques of the Institute
of Cybernetics, AS Ukr.SSR, whose
staff increased to 500 scientists, engi-
neers, laboratory assistants and tech-
nicians in 20 years (1962-1982).

Following profound works can
serve as an examples: creation and
wide use of several hundreds of “Dnepr”
machines at the industrial enterprises
and many research organizations of
the Soviet Union; development and
production of the first Soviet family
of universal microcomputers “Elec-
tronica S5” (together with scientific
production association “Svetlana”,
StPetersburg, Russia); development
(in collaboration with Kiev S. Korolev
Production association) and wide us-
age of control machines SOU1 and
SOU2, of microprocessorbased com-
plex facilities, including a profession-
ally oriented PC “Neuron”, modular
set of microprocessorbased tuning de-
vices SO01—S004 for the benefit of
the whole communication facilities in-
dustry of the USSR; elaboration of the
professionallyoriented PC ES1841 (to-
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POH», MOIYJIBLHOTO HabOpy 3acobiB Ha-
JIATOJIPKEHHST MIKPOIIPOIIECOPHOI  TEeXHi-
ku «CO01» — «CO04»; pospobka Ipo-
deciitHo Opi€HTOBAHOrO MEPCOHAIHLHOIO
kommr'iorepa «EC1841» (pasom i3 Hay-
KOBOJIOCJIIJTHUM IHCTHTYTOM KePYIOUHX
O0YHC/TIOBAJILHEX ~MAaIluH  Pajionpomy
CPCP), crBopenns mponecopis mudpo-
BOI 0OPOOKM CUTHAJIIB, CYIEePIPOLyKTUB-
HUX CIeriajaizoBanux 3acobiB po3mizHa-
BaHHsI 00pa3iB, MUMpPOBUX CIIeliai30Ba-
HUX IIPUCTPOIB KOHTPOJIIO i KepyBaHHS
MBUAKOILIMHYYUMA  (DISUIHUMA  TTPOTIE-
caMM, BiJCOKOMII'IOTEPHUX TEPMiHAJIB,
CHCTEM aBTOMATHU3AIli] IHKeHEPHOI TIpaiii,
3HAHHSOPIEHTOBAHUX  IHTEIEKTYAJTbHUX
CHCTEM, MOTYTHIX KJIACTEPHUX OOUMCIIIO-
BaJIbHUX KOMIIJIEKCIB, CHCTEM aBTOMATH-
3alil HAyKOBUX €KCIIEPUMEHTIB B YCTaHO-
Bax Axazewmil nayk YPCP, yuikanbunx
KEPYIOYUX CUCTEM PI3HOTO, B TOMY YHCJIL
0OOPOHHOTO TIPU3HAYEHHS i iH.

Y mincyMKy 3arajbHi 3yCcHiIA KO-
JIEKTUBY BiJJIiJIeHHS KiOepHETHIHOI Te-
XHIKH CHOPHUSAIN CTAHOBJICHHIO I yCIIITHIN
poboTi HayKOBOI IIKOJU B Il JdyKe Ba-
2KJIUBIN rajiy3i 3HaHb.

gether with the research institute of
Radioprom of the USSR), creation of
signal digital processing, devices super
productive facilities for pattern recog-
nition, digital specialized devices for
control over highspeed physical pro-
cesses, videocomputer terminals, sys-
tems of engineering works automa-
tion, knowledgeoriented intellectual
systems, powerful clustered comput-
ing complexes, systems of scientific
experiments automation for the orga-
nizations of the Academy of Science
Ukr.SSR, unique control systems of
different applications, including mili-
tary, etc.

Great collective efforts of the Sec-
tion of the cybernetic technique staff
furthered the formation and successful
work of the scientific school in this in-
credibly important field of knowledge.



