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TTEPHINIT KOMIT'FOTEP B KOHTUHEHTAJILHIN €BPOIII
BYB CTBOPEHUN ¥V KUEBI

THE FIRST COMPUTER IN THE CONTINENTAL EUROPE
WAS CREATED IN KIEV

B. H. Maauroscorxuti
B. Malinovsky

«306epiraTu J1I0BiYHO»

Y rpynai 1976 p. BigOymocsa 3aciza-
HHS BuYeHOI paaum lHCTHUTYTY KibepHe-
muku AH VYPCP, npucssiuvene 25piu-
YI0 BBEJEHHSI B PETYJISIPHY €eKCIlIyaTa-
1ifo mepInol y KOHTWHEHTAJbHIT €Bpo-
mi MaJiol eJleKTpOHHOI JIIYMJIBHOT MAalllv-
Hu («M3CMy>), crBopenol B ImcruryTi
enekrporexniku AH YPCP mix xepisuu-
nreoM Cepris Onexkciiiosnaa Jlebenesa
(1902-1974).

Y cBoeMy BHCTYIN Ha 3acCiTaHHI Tu-
pexrop lucruryry akamemik B. M. Tmy-
IIKOB TakK OI[HUB #Oro HOBATOPCHKE
TBOpYE JOCSATHEHHS:

«Hezanexxuo Bin 3apyOiKHUX yde-
vux C.O. JlebeneB po3pobUB NpUHITH-
¥ TOOYI0BU KOMIT FOTEPA 3 ITPOTPaMOI0,
sAKa 30epiraeTbcst B ONEpaTUBHIN 1aM’sTi.
Ilix #toro KepiBHHIITBOM CTBOPEHO II€p-
mnit B KOHTHHEHTAJIbHIM €Bporri KoM 10~
Tep, Y CTUCJ CTPOKU PO3B’SI3aHO BarXKJIU-
Bl HAyKOBOTEXHIYHI 3aBJaHHS, YUM Oy-
JIO 3aKJIaJEHO PAJISHCHKY IIKOJIY IIPO-
rpamyBanHs. Onuc «MDICM» — nepmnit
y KpalHi miIpy9YHUK 3 0O6YHUCIIIOBAJIBHOL
Texaiku. «MDCM» craga mporoTumom
BEJIMKOl €JIEKTPOHHOI JIYMIBHOI Malllu-
au «B9CMy». Jlaboparopist C.O. Jlebe-
IeBa — Ie oprasizarmiiinmii 3apomok O6-
YUCJIIOBAJIBHOrO IEHTPY — Imi3Hime I[u-
cruryry KibepHeruku AH YPCP».

Teepmxenus: B. M. [mymkosa mpo
Te, mo C.O. Jlebemes, HE3aJIEKHO Bif
yUIeHuX 3aX0/y, PO3POOUB IIPUHIUIN 10~
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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/IOBH KOMII'IOT€pa 3 IPOTrPAMOIO, SKa
30epira€Tbcsl B IaMm’siTi — MIPHUHIIAIIO-
Bo BakymBuit Moment. Came 36epira-
HHsSI TpPOrpaMU B OIEPATUBHIN ITamM’sTi
CTaji0 3aBepIIaJbHIM KPOKOM y PO3BU-
TKy meprmux komm'torepiB. Ha 3axomi
neii eran moB’s3yroTh 3 iM'aMm JlkoHa
dou Heitmana. OckinbKH BHCIIOBIIIOBa-
uag B. M. ['mymkoBa miaTBepmakeHo HU3-
KOI0 apXiBHUX JOKYMEHTIB 1 crorajamu
sronieit, siki mpatosau 3 C. O. Jlebeme-
BUM, MOYKHA CTBEP/?KYBaTH, IO TMOPST i3
Ixonom dhou Heiimanom C. O. Jlebenen
€ pO3POOHUKOM MPUHIMITY 30eperKeHHsI
mporpaMu B OIEPATHBHIA mam’siTi KOM-
m'iorepa.

Ha 3acimamni 3axpurol BYeHO! pajau
IHCTUTYTIB €JIEKTPOTEXHIKH i TerIoeHep-
reruku AH YPCP sBig 8 ciuas 1951 p.
(mporokosn Nel) C.O. Jlebenes, Bimno-
BiZjarouu Ha IIOCTaBJICHI HOMY 3aIMTaHHSI
micsst monosiai mpo «MOCM», ckazas:

«Y MeHe € gani 1o 18 marmunax, pos-
PpOOJIEHIX AaMEPUKAHIIAMH, I1i IaHI MAIOTh
XapakTep pekJsiaMu, 0e3 OyIbaAKUX Bimo-
MOCTel, SIK MaIlliHA MOOYIOBaHI», 1 Ja-
mi: «BukopucroByBaTtu 3apyOikHUN m0-
CBiJI BasKKO, OCKIJIbKH OITyOJIiKOBaHI Bi-
JOMOCTI JTyzKe CKYIi».

Y kopoTkiit 3amucii, HaiCTaHI B
AH CPCP na nouarky 1957 p., C. O. Jle-
beneB kKoHcTarye: «Y 1948-1949 pp.
MHOI0O Oyau po3poOsieHi OCHOBHI HPHUH-
MU 1mo0yI0BU MOJiOHUX MariuH. Bpa-
XOBYIOUN TXHE BUHSITKOBE 3HAYUEHHS JIJIsI
HaPOJIHOTO TOCIOJAPCTBA, & TAKOXK Bifl-
cytrictb B CPCP 6yapsikoro moceixy ix
MOOYIOBU Ta eKCILTyaTallil, s TpPUNHHSB
pimteHHs SKHANIIBUIIE CTBOPUTH MAaJTy
€JIEKTPOHHY JIYMJIbHY MAIUHY, Ha SKiil
MOXKHA Oysio 6 JIOCTiKyBaTH OCHOBHI
TMPUHIUIN TOOYIOBH, MEPEBIpUTH METO-
JUKY PO3B’fA3aHHS OKPEMUX 33J1a4 1 Ha-
TPOMATUTH €KCILTyaTAlIHUN JTOCBiT».

He Bunankoso «MICM» crogarky
posmudpoByBasaca gk «Mogenp 3ite-
KTPOHHOU CYETHOM MAIWHBI», 1 JIUIIIE ITi-
3uimme cjaoBo «Mojesby 0yJio 3aMiHEHO
Ha cjoBo «Mautas».

Y 3ragaHomMy BHINE ITPOTOKOJII
C.0O. Jlebenes Binzmaums: «3a JaHnMu
3apyOiKHOI JHiTepaTypH, IPOEKTYBaHHS
i crBopenHss 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-
ldemy 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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MM Ma€MO HaMip MOOyIyBaTH MAIIUHY 3a
2 poKm».

HeitmosipHo, aje BueHOMY BHaJIOCs
peaJjisyBaTu 1eil MIPOeKT 3a TaKUuil KOpo-
TKHul cTpok. Poboru Gyno posmouaro B
1948 p., a Bxke Hanpukinmi 1950ro 3a-
npamoBaB mMaker «MICMs». ¥V 1951 p.
«M3CM» 3mamm st peryJsipHOl eKc-
mwryatamii. Ha wiit, equniii Ha TON Uac
MAaIllMHI TaKoro KJjacy, nporsrom 1952
P- PO3B’sI3yBaJInCs HalBarKJIUBIII 3a/1a-
4i: pparMeHTn po3paxyHKIB TepMOsiIep-
HUX IIPOIIECIB, KOCMIYHUX IOJIbOTIB 1 pa-
KETHOI TeXHIKH, JAJIbHIX JIHIH eJeKTpo-
nepenadi ToIro.

JocBiy cTBOpeHHS Ta €eKCILTyaTarlil
«<M9CM» mas 3mory C.O. JlebeneBy
3a KOpOTKmii 9ac (HacTynmi gBa poku!)
CcTBOPUTH «BOJIBIIYIO 9JIEKTPOHHYIO CUe-
THYIO MamuHy» — «BOCM».

Y crarti «Bins komuckwm mepimol
EOM» (EOM — esileKTpoHHa 0GUHCIIIO-
BaJIbHA MAIlllMHA, Ha3Ba CTaTTi pociii-
CbKOI0 MOBOIO «(OKOJIO KOJIBIOEN T1ePBOii
9BM», 9BM — sJileKTpOHHAsI BBIYUCIH-
resbHas Mammua) C. O. JleGenes Ha3BaB
«<M3CM>» «mepBicTKOM pagsgHCBKOI 00-
YUCIIOBAJIBLHOT TexHiKn». «BOCM» Cep-
riit OJekcifioBud xapakTepu3yBaB TaK:
«Komm wmammua Oyma cTBOpeHa, BOHA
HiYMM He IIOCTyIlaJlacsl HOBITHIM aMe-
PUKaHCBKUM 3pa3KaM 1 siBJIsijia COGOI0
CITPABKHE TOPKECTBO i71eit 11 TBOPILiB».

OcHoBHi IIPUHITIIIN 1106y 10BH
«M3CM» wmicrarbes y kHm3l (panime
cekperHii) «MaJia €JeKTPOHHA JIiYMIIb-
Ha Mmammnas (asropu C.O. Jlebenes,
JI.H. [Jamescekuit, K.O. Illkabapa,
1952 p.). Ock ni npunnunyu:

1. B mamuHi BUKOPpUCTOBYETHCS JIBiii-
KOBa CHCTEMa UHCJICHHSI.

2. 1o ck/1aty MaIuHA BXOAATD 1T ATH
MIPUCTPOIB — apudMETUIHHUHN, maM dATi,
KepyBaHHsI, BBOJY Ta BUBOJLY.

3. [Iporpama ob4ucaeHb KOAYETHCS 1
30€epiraeThbCs B IaM’sITi TaK caMo, K 1 9u-
ca.

4. O6unciaeHHst 3aiHCHIOIOTHCA aBTO-
MaTHYHO Ha OCHOBi Iporpamu, sika 30e-
piraeTbcst B maM’sITi MAIIIWHH.

5. Kpim apudmernynmx, MammmHa
BUKOHYE€ JIOTi4Hi onepariii — IOpiBHAHHA,
YMOBHOTO Ta 6€3yMOBHOI'O II€PEXO/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’are OymyeTbcsa 3a iepapxi-
YHUM TPUHIIATIOM.

7. s obunciaeHb BUKOPHUCTOBYIO-
THCsI YHICJIOBI METO/IN PO3B’A3aHHS 33/1a4.

YV 1955 p. Ha KoHdepeHtil y Jlapm-
mraari gonosigs C.O. JlebemeBa mpo
«B9CM>» BUKJIMKaIa CEHCAIIIIO: MaJIO KO-
My Bimoma 3a mexkamu CPCP mammmna
Oy/1a BU3HAHA HAMOIIBIN MIBUIKOIIIOTOI0
y €sporii.

Cynsam 31 crioraJiiB CyIacHUKIB, 3a-
JyM CTBOPUTH IUMDPOBY 00UNCTIOBAILHY
MAIlMHy BUHHUK y BYEHOrO IIe J0 BiitHW,
KosH BiH >kuB y MocCKBi.

TIpodecop A. B. Herymmn, sxwuii 3a-
KiHgnB MOCKOBCHKHUiT €HepreTUJHHuil iH-
CTUTYT 3a KiJIbKa POKIB 10 BillHH, 3raJiye:
«PesynpraTom MoOIX mociimkensb cra-
Jla KaHJIUJIATChKa [HCEepTallid HAa TeMy:
«AHaJi3 TPUTEpHUX €JIEMEHTIB IIBU/I-
KOJIIOUNX JHYHIBHUKIB iMIysbciBy. Sk
BIJIOMO, €JIEKTPOHHI TpUTIepW CTaju IIi-
3Hillle OCHOBHMMM €JIEeMEHTaMU Iudpo-
BOI obumcIOBaIbHOI TexHiKu. Bix camo-
ro movyarTky 1€l podorn B 1939 p. i 1o
saxucty C.O. Jlebenes 3 yBaroo i cxBa-
JIEHHSIM CTaBUBCS JI0 MOIX JIOCJIi/I2KEHb.

Bin moromuBcsi OyTH OIOHEHTOM 3
JUCePTAaIlil, 3aXUCT sIKOI BiIOYBCS HAIIPU-
Kinmi 1945 p. Ha Toit yac e HixTo He mi-
nosprosas, mo C.O. Jlebenes BuHOINIYE
imel cTBOpeHHs UG POBUX OOUUCTIOBAE-
HUX MaITHH».

Hpy>xuna Buenoro A.I. JleGenesa
posmnoBinana, sk Bocenu 1941 p., Koau
MockBa mopuHaJia y TeMpPsBY Uepe3 Ha-
J0TH (PAIMMCTCHKOI aBiallil, Y0JIOBIK Ha-
JIOBrO 3a4MHSBCS y BaHHIM KimHaTi, ge
MOKHA Oy0 6e3 MOOOIOBAHHS BMUKATH
CBiTJIO, 1 TOAMHAMHY IIUCAB ¥ TOBCTOMY 30-
MAUTI HE3PO3YMIJI T KPYy2KEUKH i pPUco-
gku (HyJi Ta OMUHMUIY, AKI BUKOPUCTOBY-
I0TbCA y JBIKOBIi cucTeMi YnC/IeHHS ).

Sacrymauk C.O. JlebemeBa mo ja-
6oparopii, ge crBopioBanaca «BICM»,
IToKTOp TexHiuHuMX HaykK B.B. Bapmmx
CBIIYUUTE, M0 MaB 3 yYHEM DPO3MOBY, Hif
qac akol Cepriit OusekciitoBud cka3zas,
mo saAKOW He BiitHa, TO PobOTY 3i CTBO-
penHst 1T POBOI €JIEKTPOHHOI OOYUCITIO-
BaJbHOI MaIllMHM BiH po3novyaB Ou 3Ha-
YHO paHire.

Haramaemo, 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 xopuux my6ikaniit npo aBiiikoBy
CUCTEMY YHCJIEHHsI, METOIUKY apudme-
TUYHUX OTEPAIiil 3 ABIAKOBUMHI YUCTIAMU
i crpykTypy 1udpoBOl OOYUUCTIOBAJIBLHOL
MaIllMHU I1e He Oysio. Y BiOMuX Ha TOI
qac peseifHiit 00YNCTIOBAJIBHIN MarmmHi
«Mapkl» (CIIIA, 1944 p.), enxeKkTpoH-
Hiit o6uncroBasbHiM MammuHi «DHMAK»
(CIIIA, 1946 p.) BUKOPHCTOBYBAJIHCS JIe-
CSTKOBI CHCTEMU YUCJIEHHSA. Y DeJIeHHIX
mammHax K.p Ilyse «Z1» (Himeuunna,
1937 p.), «Z2» (Himeuuwmna, 1938 p.),
«Z3» (Himeuunna, 1941 p.) BuKOpuCTO-
ByBaJlacsl JBIKOBa CHCTEMa HCJICHHS,
OIHAK IyOJIKAaIlil Ipo Il MAIWHU 3’ SIBU-
JIUCS JIUIIE 33 KiJIbKa PoKiB micys pyrol
csitoBol Biitnu. Came y 10BO€HHI i mepri
noBoenHi poku C. O. Jlebenes HezamexkHO
BiJ 3aKODJOHHUX BYEHUX DPO3POOUB Me-
TOJUKY OIEpPAIliil 1o/10 ABIKOBOI cucre-
MH 9HCJIEHHSI, CTPYKTYPY Ta apXiTeKTy-
py «<M3OCMy». CrBopenns i1 Oyao ayke
HEMPOCTUM 3aBJAHHSIM, 3 SIKUM YJeHUi
OJIHCKY i€ BIIOPABCS.

B apxisi [ncruryTy esrekTpoannami-
ku (pamime esexrporexnikn) AH YPCP
36epiraeTbcst manka 3 JIOKyMEHTAMHU PO
crBoperHss «MOCM». Husicb TypboTn-
Ba PYKa IIOHAJ MiBBIKYy TOMY HaImucaJa
Ha Hiil cnoBa «306epiratu moBiano». Bo-
HU BUSIBUJIACS IIPOPOYUMU.

Cyuvacuuku C.O. Jlebene-
Ba — ITiOHEPU KOMII'IOTEPHOI
TEXHIKM 3a KOPJAOHOM

[Tostea mampukinmi 40X pokiB KOMIT' OTe-
piB i3 mporpamoro, siKa 36epira€TbCst B ma-
M’sTi, Oysa 3aBepIIaJbHUM 1 JIy»Ke Ba-
KJIMBUM KPOKOM y PO3BUTKY IH(PPOBOT
obuuncoBaabHOl TexHiku. o mporo mo-
CSITHEHHS IIPUYETHI y CBIT1 JinIle KiJib-
ka BugarHux ydenmx: y CIITA — Jlxon
dou Heitman, yroperb 3a mMOXOIZKEHHIM
(1903-1957), Hexor Mowui (1907-1980) i
ITpecniep Exkepr (1919-1975), y Besuko-
6puranii — Asan Toopunr (1912-1954),
Tom Kinbypu (map. 1921) i Mopic Vinke
(map. 1913), 8 CPCP — Cepriit Jle6enes
(1902-1974), Icaax Bpyk (1902-1974).
Kosken 3 Hux 3pobuB CBiii BHECOK Y
CTBOPEHHSI TEpIINX KOMIT'IOTEpiB 1 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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HOBJIEHHSI 1H(OPMAIIHAX TEXHOJIOTIH.
Aman Teiopunar me B 1936 p. y crar-
Ti «[Ipo 3umciaenni uwmcima» 70BIB MO-
KJIUBICTH OOYUC/IEHHSI CyTO MeXaHIdHUM
IIJITXOM OYJBbSKOTO AJITOPUTMY, SKHi
Ma€ PO3B’S30K. 3aIpomoHOBAHA HUM 3
I[I€I0 METOIO0 TiIIOTETHUYHA YHiBEpCaJbHA
MaIlliHa, 10 OTPUMAJIa HA3BY <«Malllu-
Ha TbiopmHTa», MOIJIA 3amaM’ siTOBYBATH
TOCJIIOBHICTL il M Yac BUKOHAHHSA
aJITOPUTMY.

I>xor Mowuni i Ilpecnep Exkepr y
1946 p. crBopwim kKomm’'iorep «DHU-
AK>, 1m0 KepyBaBCsl IPOrpaMor0, KOMaH-
TN STKOT BCTAHOBJTIOBAJIUCS 38 JOITOMOTOIO
MexaHIYHUX IepeMukadiB. lle morpedy-
BaJIO Jly’ke baraTo dacy @ obMexKyBaJjo
aBTOMATHU3AIII0 00YNCIeHb. 3PO3yMiBIIN
1le, BYEHI I/ Yac IPOEKTyBaHHS HACTY-
mHoro Komm'iorepa «JJIBAK» mepenba-
quti 30epiraHHs TPOrpaMu B ONEPATHB-
Hiit mam’sari. Ha erari 3aBepiientst pooiT
3 «DHUAKS> i npoekryBanus «39/IBAK»
3 HUMU II0YaB CHIBIPAIIOBATU BiIOMUIA
yuenuit [xon ¢dou Heiiman, saxuii Ha
TOl yac O6paB yIacTb y MaHXeTeHCHKOMY
MPOEKTI 31 CTBOpPEHHsI aTOMHOI OOMOM i
OyB 3alliKaBjIeHU# y po3podIii edheKTuB-
HOI O0YMCJIIOBAJILHOI TEXHIKU JIJIsl BUKO-
HAHHS CBOIX PO3PaXyHKIB.

Bimnckyde ocBiuenwnit yuenuit, BU-
JNaTHUIl MaTeMaTUK 3yMiB y3arajbHU-
TH JIOCBiJI, OTpUMAHUI I 9ac po3pod-
KM MallliH, 1 BUKJIAaB MOro y BUIVISII
OCHOBHUX TPUHIAIIB MOOYI0BU UM PO-
BUX €JIEKTPOHHUX OOYHMC/IIOBAIBHUX Ma-
MAH y 3BiTi, ckjajenomy B 1945 p. i
posnosciogkenomy I'. Tonpcraitnom. 1i
MPUHIUIN OyJIn 3aCTOCOBaHI Jjis mMOOY-
nosu mamnan «JI2KOHUMAK»> (nassana
na vectb Jlxona dhon Hetimana). Ma-
Tepiajau 3BITY He JIPYKyBajucd y Bij-
KpuTi#t npeci mo kKinng 50X pokis, aje
ix mepenanu psay dipm CIIIA ta Be-
mukobputanii. Ilomymspuicts don He-
iMaHa $K BHJATHOI'O BYEHOrO BiiirpaJsia
CBOIO POJIb — BUKJIAJIEHI HUM IIPUHITATIA 1
CTPYKTypPa KOMIT IOT€PA OTPUMAJIN HA3BY
HeMIMaHIBCBKHX, XO04a IXHIMHU CIiBaBTO-
pamu Oy Takoxxk Mowt ta Exkepr, a
C. O. Jlebenes He3aIeKHO Bij IUX yde-
HUX peajidyBaB TakKi cami IPUHIUIHA Y
«M3CMy>». Ha Toit wac «MICM» 3zamu-

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
ENTAC, 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 ENIAC 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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majgacsd 3aceKpedeHoo i Osuckyde mo-
caraenns C. O. JleGemesa He 6yso Bimo-
Me 3aximamm yaenunm. Crin 3a3HaunTH,
mo mammua «JI2KOHWAK», crBopena
miy kepiBauiTBoM doH Heiimana, moda-
Jla TPAIIOBATH Uepe3 pPIK MiCJad HOSABUA
«MDCM>.

Bueni yniBepcurery B Manuecrepi
®penepik Binpamc i Tom Kinbypu y
1948 p. cTBOpMJIN IPUMITHBHHUI KOMII IO~
Tep nix Haspow «Baby» (auruna). s
3amuCy JAaHUX 1 MpOrpamMu pO3B’si3aHHS
3a7a4i BOHM BUKODHUCTAJIHM €JIEKTPOHHO-
MPOMEHEBY TPYOKY 1 MEpIIUMU JTOBEJTH
MOKJIMBICTD 30epiraTu dmciia Ta mporpa-
MU y 3arajbHiil mam’ari mammuau. Yepes
pix Mopic VYinkc, akuii nIpaigosBas B yHi-
BepcuTeri B KeMOpumki # mpociyxas y
1946 p. sekmil Mousi ta Exkepra, 3ymiB
BUIIEPEJUTH CBOIX yuuremiB: y 1949 p.
BiH CTBOpHUB IepIuil y CBiTI KOMIT'I0TED
«9JICAK» 3 nporpamoro, sika 36epirae-
ThCsI B MaM’sITi, 3/IaTHY, Ha BiIMiHY Bif
«Baby», posp’sisyBaTn He juie TecTOBi
3aJ1ai.

[Ipo e, mo 6ym0 3pobitero C. O. Jle-
OemeBUM y Ti POKM, CKA3aHO BHIIIE.
I.C. Bpyk y 1950-1952 pp. crBOpHB
nepmry B Pocitickiit Pemepartii mudpo-
BY €JIEKTPOHHY OOYNCIIIOBAIBHY MAITUHY
«M1».

Ilomaspima TBOpYa JIOJIST  «IyZOBOI
ciMKm» ckitastacs nopizaomy. Asan Thio-
punr y poku pyroi ciToBol BiitHU OpaB
ydIacTb y crBOpeHHI KoMmir'iorepa «Ko-
JIOCC», TPU3HAYEHOTO I PO3IIHdPY-
BaHH# paJiorpaM HiIMEI[bKOTO BEPMAaXTy.
«He Tpropunr, 3BicHO, BUrpas Biiiny, aJje
6e3 HpOro Mu moryim 06 i1 mporparuy, —
MiIKPECJMB OJIMH i3 HOro COpaTHUKIB
31 cTBOpeHHsI MaluHUA. PaHHSA CMepThb
HE [ajia MOXKJIMBOCTI ITbOMY T€HiaJIbHO-
My BYEHOMY IIOBHOIO MipOIO peaJli3yBaTH
cBOI HaMipH.

Houto Teropunra posainus ¢pon He-
iMaH: BiH momep Ha H4My pOIl YKUTTS,
Tak i He MOOAYMBINU JPYTY, CIIPOEKTO-
BaHy TIIiJi HOro KepiBHUIITBOM MAIITUHY
«JI2KOHNAK ».

Hxon Mowi i [Ipocriep Exkepr rpo-
JIOBXKHUJIA POOOTH 31 CTBOPEHHS KOMIT IO~
TepiB. ¥ 1951 p. im Bmasocs pozpoburu
nepiry B CIITA cepiitny mamuny «YHU-

and the western scientists were not
aware of the brilliant achievement of
Lebedev. It should be mentioned, that
Neuman’s machine TAC 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
1. 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. — 3aBepumutu po-
6orn 3 «9JIBAK». 3romom BoHHU cranan
KepiBHUKAMM 3aCHOBAHUX HUMU KOMII O
TepHUX DipMm.

Tom Kinbypr i Mopic Yinke mocs-
i OJIMCKYYHUX YCHIXiB y CBOIHM IOZAJIb-
miit HayKoBi# AismpHOCTI. Y 1953 p. 3a-
MpaIoBaB MakeT mepmol y cBiTi ob64m-
CJTFOBAJTLHOT MAIIIUHN HA TOYKOBUX TPaH-
3ucropax, po3pobsienoi Kinoypuom. Po-
6ota Oysa 3aBepirena B 1955 p. ¥V marmu-
Hi BuKopucroByBasucs 200 TpaH3uCTOpiB
i 1300 repmanieBux gioxis. Y 60Ti poxn
iy kepisaunrBoMm Toma Kinbypua Gysto
CTBOPEHO JOCHUTBH JTOCKOHAJIY OOYUCIIIO-
BasbHy Mmamuny <«ATJIAC» na Tpansu-
cropax. Bukopucranss y Hiil BipTyasb-
HOl maM’aTi 1 MyJIbTHOPOrpaMHOI PO6O-
TU MAaJIO BEJINKHUIl PE30HAHC CepeJl PO3-
PpOOHUKIB KOMII'IOTEPIB.

Mopic Vigkc cTaB BU3HAYHHM yte-
auM. Ilix ftoro kepiBHUIITBOM OYyJIO CTBO-
PEHO IIe OAHYy JaMIOBy MamuHy <«3/I-
CAK2» 3 MikpomnporpaMHUM KepyBaH-
HsM, yIIepIe 3alIPOIIOHOBAHUM BYEHUM
y 1951 p. ¥V mnomanbmoMy BiH Iparfo-
BaB y Trajy3i mporpaMyBaHHs, aBTOMa-
THU3aIlil TPOEeKTYBaHHSA KOMII IOTEPiB, 3a-
KJIaB OCHOBH MYJIBTHIIPOTPAMHOI pobo-
TH eJeKTPOHHUX OOYHC/TIOBAJIbHUX Ma-
IINH, KOHCYJIbTyBaB 0OaraTo IIPOEKTIiB i
OTPHUMAaB CBiTOBE BH3HAHHS $K BHJa-
THUR ydeHuit cydacuocri. Croromui Mo-
pic Vinkc — movecHwuit npodecop yHi-
BepcuTery B KeMOpPUIKi i KOHCYJIBTAHT
omHiel 3 HANOIIBIINX AaMEPUKAHCHKUX
dipm (ITT). Ipesunisn HAH Vkpaiun
MIPUCBOIIa HOMY 3BaHHS IIOYECHOTO [10-
kropa (1998).

CraHOBJIEHHSI BiTYM3HSIHOTO
KOMII'FOTEpO0Y 1y BaHHS

Hagirp Ha i IUX BUJIATHUX JIOCATHEHb
3aXiJHUX YYEeHUX pe3yJIbTaThH HayKO-
Bol misibHocTi C.O. JlebemeBa B ra-
Jy3l KOMI'IOTE€pOOyAyBaHHSI y HACTy-
mHi JBaJlETh POKIB (Iicist CTBOpeHHst
«M3CM>» i «<BOCM>») BpaxalThb CBO-
iMu Macirrabamu. [lig itoro xepiBHE-
TBOM 1 3a Ge3mocepeHbol ydacTi 6yJto
creopeno mie 18 (!) xomm’rorepis, mpwu-

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 BUILYCKAQJINCH BEJIUKUMU
cepisimu. I 11e 3a TexHOJIOTIYHOI BijfcTa-
sgocri CPCP (roxi me nesesnukoi). He
BurnakoBo yuenb Cepris OusexciitoBuua
akagmeMik B.A. MeJIbHUKOB MTiIKpPeCITIO-
BaB: «leniaspuicts C.O. JlebemeBa 1mo-
JArajia caMe B TOMY, IO BiH BH3HAYaB
MeTy 3 ypaxyBaHHSIM TEPCIEKTUBHU pPO3-
BUTKY CTPYKTYPU MaiiOyTHBOI MAIIWHM,
BMIB IpaBUJILHO obparu 3acobu st 11
peastizariii BiIIOBIIHO O MOXKJIMBOCTEH
BITYM3HAHOI NPOMUCIOBOCTI» (KypHAIT
«¥YCuM>», 1976, Ne6). ITix kepiBHUIITBOM
C. O. Jlebeaena Gy10 po3pobieHo cymnep-
KOMII'IOTEPU JIjIsI OOYMCIIIOBAJIbHAX IICH-
TpiB, KOMII'IOTEPH I IPOTUPAKETHUX
CUCTEM 1 JIJIsT PAKET, sIKi BUKOPUCTOBYBa~
JINCh Y CHCTEMaX IMPOTHUIOBITPSIHOI 000-
pOHU.

Tarepec C. O. Jlebeaesa 10 nudposol
00“NCIIOBAJIBHOI TeXHIKH He OyB BHUIIAI-
KoBUM. Bin cTumysioBaBcsa TUM, IO IEp-
i JABa/IIATH POKIB CBO€EI TBOPYOIL [Tislib-
mocti (mo 1946 p.), mpamoioun B rasry-
31 eHepreTUKHU, BUEHNI IOCTIfIHO CTUKAB-
cs1 3 HEOOXIHICTIO CKIIAJHUX DPO3PaxXyH-
KiB 1 HaMaraBcs aBTOMaTH3yBaTH 1X Ha
6a3i 3acobiB aHAJIOrOBOI 0OYKCIIIOBAIBHOL
TEXHIKHN, B 9OMY JIOCAT YUMAJIUX YyCIIXiB,
ajle TIEPEKOHABCS B OOMEXKEHUX MOXKJIH-
BOCTSIX I[HOI'0 HAIPSMY TEXHIKH.

JisgIpHICTG y4€eHOro micisd Iepei3my
B MoCKBy movastacs 3 JaMIIOBUX MAIIIVH,
fAKi BUKOHYBaJIU JECATKH THUCAY OIlepa-
miit. Ha Toit gac e Oynin cynepkoMmn roTe-
pu. Creopesi B 1958 i 1959 pokax «M40»
i «Mb50» BusiBUIUCS HAMOIIBII IIIBUIKO-
IiI0YUMH B CBITi. 3 MHOSIBOIO HAIIiBIIPO-
BigHMKOBUX 1 MarHiTHUX eslemeHTiB Cep-
riit OJiekcifioBuY mepeiInos 10 po3pobKu
CYyTEepPKOMIT FOTEPIB JPYTOro IOKOJIIHHS.
CrBopena B 1967 p. «<B9CM6» 3 mpo-
JIyKTUBHICTIO MiJILHOH omepaliiii Ha ce-
KyHIy Bumyckasjacss 17 pokis. Hero Oy-
JIM OCHAIIEH] Kpalri 0O09uCIIOBAJIbHI IIeH-
Tpu CPCP. «<B9CM6» nocisia rigne mi-
ciie y CBITOBOMY KOMIT'IOTEpOOY/ /Iy BaH-
Hi: Hemapma JlonmoHcbKuUil My3eil Hay-
K1 B 1972 p. npuabaB 110 MalluHy, 11100
36epertu i1 gy icropil. 3aBepiieHHSM
sickpaBol HaykoBol gistibHocti C. O. Jle-
GesleBa CTAJIO CTBOPEHHS CyIEPKOMII IO~
TepiB HA IHTErpaJIbHUX CXeMaX IIPOMIY-

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 MiJIbIIOHU OIleparliii Ha CEKYH-
ay. JBa 3 Hux micisg MozepHizarii joci
BUKOPUCTOBYIOTBCSI B CHCTEMAX IPOTHU-
pakerHol i mporuiTakoBoi oboponu. Ko-
JKHON KoMII'Iorep OyB HOBHM CJIOBOM B
obunC/IIOBaIbHIM TexHi — O6iabmr mpo-
JyKTUBHUM, OLIBINT HAJIHHUNE 1 3pydIHMI
B ekciuryaTamnii. ['ojoBHUM mnpuHIIIIOM
MOOYOBU BCiX MAINMWH CTAJO PO3Mapa-
JIEJIIOBAHHS OOYHC/IIOBAJIBHOIO IIPOIIECY.
YV «<M3OCM» i «BOCM>» i3 miero meroro
BUKOPUCTOBYBAJINCS apUPMETHIHI TpHU-
crpol nmapasensHol mil. ¥ «M20», «M40s,
«Mb50» monasiacsi MOXKJIUBICTB POOOTH
30BHIIIHIX IPUCTPOIB MapaJjebHO 3 IPO-
mecopoMm. Y «BICM6» 3’siBUBCS KOHBe-
epHuil (a60 «BOZONPOBIHMIT», SIK HA3BAB
toro Jlebenes) croci6 BUKOHAHHS 004H-
CJIeHb. Y HACTYIHUX KOMII'IOT€pax BUKO-
pUCTOBYBaJIacst 6AraTOIPOIECOPHICTD Ta
inmii BIockoHaJIeHHsA. Bel marmuau, pos-
pobuieni iz kepisaunroMm C. O. Jlebeme-
Ba, BHUIIycKasmcs npomuciosictio CPCP
BEJINKUMHU CEPisIMH.

«BwmiTi matm HampsMOK — O3HAKa
reHiajgbHOCTI», — M0 ¢dpasdy P. Himme
minkoM mozkHa Bigaectn mo C. O. Jlebe-
JI€Ba.

Hosaropcbka TBOpUa Aisl/IBHICTD ytie-
HOTO CIPHSIJIA CTBOPEHHIO MMOTY?KHOT KOM-
II'IOTEPHOI IIPOMUCJIOBOCTI, & KEPOBAHMUIA
HuM lHcTuTyT TOUHOI MexaHIKM Ta 00-
ancioBaiabiol Texuiku AH CPCP cras
nposigaum y CPCP. ¥V 50-701i poku 3a
PiBHEM CBOIX JIOCATHEHD BiH HE IIOCTYIIaB-
cs1 Biomiit amepukaHcbKii dipmi «IBM».

XapakTepu3yodn HayKOBi 37100y TKH
C. O. Jlebenena, npesumenr HAH Ykpa-
THn akageMik B. €. Ilaton mizkpecius:
«Mu 3aB2xk711 6yHeMO HHUIIATHCSA TUM, 1110
came B Axajemil Hayk YKpaiHu, y Ha-
momy pimnomy Kuesi, poskpuscs Tanmam-
Ta C. O. Jlebenesa K BUIATHOIO BYCHO-
ro B rajy3i o04YMC/IIOBAJIBLHOT TEXHIKU 1
MaTEeMaTUKH, & TAKOXK HaMOLIbIIIMX aBTO-
MaTH30BaHUX cucteM. Bin 3amoyarkyBas
cTrBOopeHHst B Knesi Bijjomol mikosin B ra-
nysi indopmarukun. Yoro ecradery mi-
xomus B. M. I'mymkos. I renep y mac mri-
JHO Tiparioe [HeTuTy T KibepHeTHKH iMeHi
B. M. I'mymkoBa — ojHa 3 HalblIbIIMX y
CBITI yCTaHOB ITHOTO MTPOMIJTIO.

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 BECMS6. 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



Iepwuti komn romep 6 kKonmuHenmaavhit €eponi 6ys cmeoperuli y Kuesi
The first computer in the continental Europe was created in Kiev

95

Yynosoro pucoro C. O. Jlebenena Oy-
Jia #oro TypboTra mpo MoJIOIb, OBipa 10
uel. Mostonum BiH qOopydYaB pO3B’si3aHHS
Haficknaauimux 3amad. lpomy copuss
Heabusikuit memarorivnuii Tasant Cepris
OuekciitoBrua. Bararo itoro y4nis craman
BUJIATHUMH BYEHHMU 1 PO3BHUBAIOTH CBOL
HayKOBI IITKOJIH.

Yce xkurta C. O. JlebeneBa — 11e re-
POTYHMIT NPUKJIAJ CIIY>KIHHSI HAyIll, CBO-
eMmy Haponosi. Bin 3aBxau nparmys mo-
€/IHYBATH HANBUIY HAYKYy 3 IPAKTUKOIO,
3 iHKEHEPHUMHU 3aBJIAHHIMU.

Bin xwuB i mpairoBas y mnepion 6yp-
XJINBOTO PO3BUTKY €JEKTPOHIKH, O0UH-
CJIIOBAJIBHOI TEXHIKHU, PAKeTOOYIyBaHHSI,
OCBOEHHSI KOCMOCY Ta ATOMHOI eHepril.
Bynyun marpiotom cBoei kpainu, Cepriit
OutekciitoBry 6paB y4acTb y HAROLIBIINX
npoekrax I. B. Kypuarosa, C.II. Kopo-
awpoBa, M. B. Kenauma, sxi 3abesneunin
CTBOPEHHS HaJiffHOro muTta BaTbkiBiu-
Hu. B ycix mux poborax ocobsmBa posb
HaJIeXKaJIa €JIEKTPOHHUM OOYNCITIOBAIb-
HuM MarmmHaM, crBopernm C. O. JleGe-
TEBUM.

Horo BUJIATHI ITpalli Ha3aBK /11 BBIii-
IyTb JIO CKApOHUIN CBITOBOI HAYKW 1 Te-
XHIKH, & Horo iM’s cTosiTUMe TopsiJ 3 iMe-
HaMU IIUX BEJIUKUX YYEHHUX>.

Bunstkosa ckpomuicts C. O. Jlebe-
JI€EBA, CEKPETHICTb 3HAYHOI YaCTUHU HOTO0
PpObIT IpU3BesH JO TOTrO, IO B 3aXiTHUX
KpalHaX PO I'eHiaJbHOIO BUYEHOIO MAJIO
mo Bigomo: 1o Kiung 90x pokiB XX cr.
3MICTOBHUX IyOJ/IiKaIil TaM MTPaKTUIHO
He Oysio. Y KHU3I aMEpUKAaHCHLKOTO iCTO-
puxka xxona JIi «Komir’torepni nionepus
(1995), ne Bmimeno nonan 200 Giorpadiii
yuaenunx, imeni C. O. JlebeneBa He 3HaTH.

Jlume y 95Tty piunuigo Bif mus na-
pomkenns: C. O. Jlebenea itoro 3aciayru
BU3HAJMA 1 3a KOpIAOHOM. K mioHep 00-
YUC/IIOBAJIbHOI TeXHIKM BiH OyB Bij3Ha-
JeHnii Mena o MizKHAPOIHOrO KOMIT 10~
TEpPHOTO TOBapucTBa 3 HamucoMm: «Cepriit
Ounexciiiosnua Jlebener. 1902-1974. Pos-
POOHUK 1 KOHCTPYKTOP MEPIITOTO KOMIT TO-
tepa B Pagsancekomy Corosi. 3acHOBHEK
PaJSTHCHKOrO KOMIT I0OTEPOOY Ly BAHHS».

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 I. 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 uac

«4 xouy ckasaru e i e pas, i Oyy Bce
2KUTTd IOBTOpIOBaTH, mo Bikrop Mu-
xaimoBud [JIymkoB — HaA3BHYAMHO Ta-
JIAHOBUTA JIIOJMHA, & B JEAKNX cdepax,
YICTO HAYKOBUX, Ha Miil IIOIJIAN — reHi-
aJIbHA JIIOANHA, SIKa 3PO0UIIa BeJITnIe3Huil
BKJIQJ, y HAIly HayKy, TEXHIKy, y Hale
rpOMaJICbKe JKUTTsI, i IEPEOIiHUTH Ba-
2KJIUBICTBH IILOTO BHECKY /IS HAIIOL Kpa-

iHUT

OpOCTO HEMOXKJMBO.» (I3 inmeps’io

Bopuca Eseenosuna Iamona das me-
sepinvmy npo B. M. I'nywxosa. «Hosa
cmydisy, dokymenmanvrul yuka <«Ta-
emnuyt Yrpainus. Kuis, 2007 p.)

CyJacHUKaM He 3aBXKJW BIAETbCS

IIOBHOIO Mipoio 30arHyTH 3HAYEHHS IIi-

STBHOCTI TOTO 4u iHITIOro BueHoro. Cupas-

2KHSI OI[IHKA YaCTO 3 SBJISIETHCA 3HATHO
mi3HiIe, KOJIM HayKOBl1 pe3ysIbTaTh i BU-
CJIOBJIEHI i71€el B2Ke nepeBiperi yacom. Bu-
natHuit BHecok BikTopa MuxaitnoBuda
Inymkosa (1923-1982) y maremaTuKYy,
KiGepHETUKY Ta OOYHCI/IIOBAJIBbHY TEXHi-
Ky OyB BHCOKO OITIHEHWIl IIe 3a YKUTTSI
BueHOro. Ajie 4uM JaJjii, TUM OYEBUIHI-
UM CTa€ Te, IO B IPOIIECi CBOET TBOpUOL
JisJIBHOCTI BiH 3yMiB BHIEPEIUTH dac,
30pi€HTyBaBIIM CTBOpPeHUil HUM y 1962
p- IacturyT xibepre Tuku AH YPCP na
nepexiz Bij 00YHC/IIOBab HOI TEXHIKH
1o indopmaTuku, a gajai — j1o0 indopma-
miftnux rexuosoriit. B. M. I'mymkos cTas
DYHIATOPOM IHOTO HAA3BHYANHO BaxK
JIMBOTO HAIPSIMy PO3BUTKY HAyKHU 1 Te-
XHIKH B YKpalfi i komumasoMy Panan-
cokomy Corosi. Ilinrorysasmm HeobxistHi
kanpu GaxiBuiB, BiH CTBOPHUB MOI'yTHIO
HayYKOBY IIKOJIy 3 I[bOI'O HAIIPSIMY.

rii»

XX

IlousrTss «iHdopmariiiini TexHOJIO-
3’IBUJIOCST B HAYIl B OCTaHHI POKHU

cr. Jlorn BXkuBasu TepMmiHu «iHMOP-

MaTHKay ab0 <«KOMII'IOTEpHA HAayKay, a

e
Kay,

padime — «OOYHUCTIOBAJIbHA TEXHi-
[0 BU3HAYAJIU BYXK4Ye KOJO IIPO-

omem. Iudopwmaritini Texnosorii, Oymy-

qan
IOTHb

BHCOKHMMH TEXHOJIOTisIMH, OXOILJIIO-
MUPOKUN CHEeKTP HayKOBHUX, KOH-

CTPYKTOPCHKHMX, TEXHOJIOTIYHUX 1 BHUPO-
OHMYMX HAIPAMIB: IDOEKTYBAaHHS Ta BU-
POGHUIITBO KOMIT IOTEPiB, mepudepiitHux

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, eJIEMEHTHOI 6a3u, MEPEXKEBO-
o yCTaTKYBaHHS, CUCTEMHOI'O IIPOrpaM-
HOro 3abe3medeHHs, PO3POOKY i cTBOpe-
HH$I aBTOMATH30BAHUX T4 aBTOMATHIHIX
u@PPOBUX CHCTEM PI3HOIO IPU3HATEHHS
i MPUKJIaIHOrO TPOrpaMHOTO 3abe3mede-
HH¢ JI0 HUX. YCi IIi HAIPSMHU T0YaJId PO3-
BuBaTucd 1ie B 60-70x pokax B IncTuryTi
kibepueruku AH YPCP.

Bugarni gocsaruennst HayKoOBOI KO-
gu B.M. Inmymkosa B ramysi indgopma-
MITHAIX TEXHOJIOTIH cTasn DyHIAMEHTOM
718 TOJIAJIBIIIOTO CTAHOBJIEHHS B lHCTH-
TyTi HayKOBUX IIKiJI iforo y4HiB i mocii-
JOBHUKIB TIO Psily HAIpAMIB iHMOpMAa-
MIHUX TeXHOJOori#. V¥ 1iif KHu3i Bimobpa-
2K€HO, B OCHOBHOMY, iCTOPIIO DPO3BUTKY
OCHOBHUX HAIIPpAMIB y rajy3i Komi’ioTe-
poOy 1y BaHHSI.

JlammoBuii Komm’rorep «Kun-
€B» 3 <«aJI[PeCHOI MOBOIO»
mporpaMmyBaHHSI

[Micna Big'izoy C.O. Jlebenesa gm0 Mo-
ckBu toro yuni B Kuesi — JI. H. Jlames-
cokuit, K. O. [lIkabapa, C. B. [Torpebun-
CBbKU Ta iHIM — T KepiBHUIITBOM aKa-
nemika B.B. I'nenenka, mupekropa Iu-
cruryry marematruku AH YPCP, kyan
nepenasn Jsaboparopito C. O. Jlebenena,
posmodanu po3pobKy Komirorepa «Ku-
€B» Ha EJIEKTPOHHUX JIaMIIax i3 mam’sT-
TIO Ha MarHiTHUX ocep/ax. Marmmaa xo4
i mocTynaJsacd 3a XapaKTEePUCTHKAMU HO-
BoMy Komm'iorepy «M20», pospobieno-
My min kepisuunrsom C. O. Jlebenepa B
AH CPCP, aje niikom Biamosimasia Bu-
MoraMm TOro 4acy. B wiil ynepine Bukopu-
CTaJI <«&JIPECHY MOBY», 3aIllPOIIOHOBAHY
K. O. FOmenko Ta B. C. Koposiokom, 1110
CYTTEBO CIIPOIILYBAJIO [IPOTPAMYBAHHSI.
Ko B 1956 p. KosumiHIO 1260paTO-
pito C.O. JlebemeBa ouonus B. M. Tiy-
IIKOB, IIiJi fiOr0 KEpiBHUIITBOM PO3pO0-
Ky komm'iorepa «Kwues» 6ysio ycmimmo
3aBepieHo. BiH TpuBasmii 9ac BUKOPHU-
croByBaBcst B OGUUC/IIOBAIIBHOMY TEHTPi
AH YPCP, crBopenomy Ha 6a3i jgabopa-
Topii B 1957 p. lpyry Taky mMaImuHy mpu-
n6as O6’eqHaHUi IHCTUTYT SAEPHUX J0-
caimpkenb y JlyOHi, 1e BOHa TaKOX J0OB-

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 ekciuryaryBajiacs. Jlupexkropom O6-
guciroBaabHoro neurpy AH YPCP 6yso
npuzuadeno B. M. [mymkosza.

HaniBnposigHukoBa Kepyro-
4a MalluHA IMAPOKOTrOo NpH-
3HadYeHHs «/lHenp»

Hacrynnoro micisi  komm’orepa  «Ku-
eB» B O6umcmoBanbHoMy IeHTpi AH
YPCP 6yn0 po3pobsiero neprry B YKpa-
1Hi (i 8 CPCP) HaniBopoBiJIHUKOBY Ke-
PyOUy MaIUHy MIAPOKOTO TPU3HAYEHHS
«duemnp». Imest 11 CTBOpEHHSI HAJIEXKUTD
B.M. TInymikoBy, roJIOBHUN KOHCTPY-
KTop — B. M. ManunoBcbkuii. «/Iaenps
BUTOTOBUJIN 38 PEKOP/IHO KOPOTKHUI dac:
YCBOTO 3a Tpu poKH, 1 B jumHi 1961 p.
JTOCJTiAHI 3pa3KN BCTAHOBUJIA HA PsiJIi BU-
pobuurnTs. Ileit pesyaprar Tomi 6yB CBi-
TOBHUM PEKOPJIOM IIBHUJKOCTI PO3POOKH
1 BOpOBaJzKEeHHsI MOMIOHUX MaruH. [lo-
sgcuooyn daxkropu ycmixy, B.M. Iy-
mKOB 3ragysaB: «llapanenpHo 3i cTBO-
penasim «/IHempas Mu mpoBesn 3a yda-
CTIO PSAAY MiANPUEMCTB YKpaiHU BeJIu-
Ky MiArOTOBYY POOOTY IIOZO 3aCTOCyBa-
HHSI MAIlIMHU JjIsi KepyBaHHsS CKJIAHU-
MM TEXHOJIOTIYHMMH IpoIrecamu. Pazom
i3 crniBpobiTHukamu MertasypriitHoro 3a-
Bomy im. JIzepxkuncwkoro (/minmpoaszep-
JKUHCBK) JIOCJIIJKYBAIM [UTAHHSA Kepy-
BaHHs IIPOIIECOM BHILJIABKU CTas y Oe-
CeMEepIBCHKUX KOHBEPTOPaX, i3 cmiBpobi-
THUKaMHU cojoBoro 3aBoay B CiioB’sH-
CBbKY — KOJIOHOIO KapOoHizaril Tomo. Ak
EKCIIEPUMEHT yTepire B €Bpori 3a MOEIO
iniriaTuBoiO OYJIO 3IMCHEHO JUCTAHITIA-
He KepyBaHHsI 6eceMepiBCbKUM IIPOIECOM
MPOTSITOM KIJIBKOX Ji0 TIOCIILIh y pesKuMi
nopaJiHuka mMaiicrpa. MammuHa «/lHenps»
BUKOPUCTOBYBAJIACS JIJIsi aBTOMATHU3AILIT
w1a30Bux pobiT Ha MwuKoIaIlBCbKOMY 3a-
Bozi iM. 61 komyHapa. 3rogom 3’scyBaJIo-
csl, 110 aMEePUKAHII JEeI0 paHilie Bi/1 HaC
posmoydaau pobOTH 31 CTBOPEHHS YHIBED-
CaJIbHOI KepyIovol HaIliBIIPOBITHUKOBOL
mamman «RW300s», anasjoriunol «/lne-
npy», ajie 3alyCcTuian i1 y BHPOOHUIITBO
B 4epBHi 1961 p., BogHOuac 3 Hamu. Lle
OyB caMe TOM MOMEHT, KOJTH HaM BJIAJI0CS

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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CKOPOTUTH [0 HYJISI PO3PUB MiXK pPIBHEM
HaIol Ta aMEPUKAHCBHKOI TEXHIKM, HeXail
JIIIIE B OIHOMY, aJie YZKE BAXKJIHBOMY
nanpsami. Jlo Toro x «/luernp» OyB mep-
II0I0 BITYM3HSHOIO HAIIBIPOBITHUKOBOIO
MAIMHOIO (AKIIO He 6paT 10 yBaru crie-
[MAIIUHA). 3T0JOM 3’CYBAaJIOCs, 10 BO-
Ha YyJI0OBO BUTPUMYE Di3HI KiiMaTWYHI
ymoBu, Bibparito Tomo. Komwm mix wac
CIJIBHOTO KOCMiYHOTO 11os1boTy «Coro3A-
oJUIOH» Tpeba OyJIo BHOPSAKYBaTH Je-
moHcTpariitanii 3a1 y LlenTpi kepyBanus
[IOJIBOTAMHM, TO IIICJIsI TPUBAJIOrO BHOODY
BCETaKM 3ynuHmINCA Ha «/lHempe». JIBi
Taki MAIMHA KEPYBaJU BEJIUKHAM €Kpa-
HOM, Ha SKOMY BIJTBODPIOBaBCA IMOJIT 1
CTUKYBaHHS KOCMIYHUX KOPaOJIiB».

Ila mepma 3amyinena B cepiiiHe BU-
POOGHUIITBO HAIIIBIIPOBITHMKOBA KEPYIOYa
MaIliHa To0UIa f IHIK peKop 1 — Mpo-
MUCJIOBOT'O JIOBTOJIITTS, OCKIJIbKU BHILY-
ckaJsiu 11 BIPOZOBXK gecatu pokis (1961—
1971), Tomi sk 3a3BUvaAil Uepe3 I'sA-
TBINICTh POKIB HOTpiOHA BXKe Cepiio3Ha
MO/JIEpPHI3aIlid.

Mamwuan «/lHenps» BUKOPHCTOBYBa-
Jmcsi B 0araTboX IMOHEPCHKUX IHUGPO-
BHUX CHCTEMaX KEePYBAHHHA BUPOOHUIUMU
MIPOIECAMU, CKJIATHUMU (DISUIHUMEI eKC-
TepUMEHTAMH, MiJ Yac BUMPOOOBYBAHb
CKJIaIHUX O0’€KTIB HOBOI TEXHIKM Ta He
JIVIIIIE TIOCTAYAJINCS BITUN3HIIHUM CIIOYKHU-
BavaM, a i eKCIOPTYBAJIUCH 0 OAaraTbox
kpain Pajgu Exonomiunoi Bzaemomoro-
moru (PEB).

Cnin 3ayBaxkKuTh, MO0 CEMUDIYHUM
mianoM possurky CPCP  (1958-1965)
OyIIBHUIITBO NPUIANOOYIIBHUX 3aBOJIIB
B YKpaini He mnependadasocs. Ileprri
mamuau «/laenpy Bumycka KuiBcbkuit
3aBoy  «Panmionpuany. 3 iminiarusm
B.M. I'mymikoBa, mizrpumanoi ypsmoM,
OJHOYACHO 3  PO3POOKOI0  MAIIMHHU
«duenp» y Kuesi posnouasnu criopymke-
HHSI 3aBOJIy OOYMCIIIOBAJIBHUX 1 KEPYIO-
4uxX MamuH — HuHI <«EjgexkTporMmars.
Omxke, po3pobka «/lHempay cTumysroBa-
Ji1a, OYZiBHUIITBO BEJIMKOTO 3aBOJY 3 BU-
POOHUIITBA KOMIT'IOTEPIB.

Konektus TBopuis mamunu «/{nernp»
i kepylounx cucrem Ha i1 6a3i (kepis-
HukK poboru B.M. Masunoscbkuit, yda-
camku M. 3. Kornspescokuit (Bim 3aBo-

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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Oy OOYMC/IIOBAJIBbHUX 1 KEPYIOUUX Ma-
mmH), . O. Muxaiisos, M. M. Ilasios,
A.T. Kyxapuyk, JI. O. Kopurna, }FO. T. Mu-
rymiucekuit, 1. /I. Boitrouu, ®@.H. 3Bu-
koB, B.C. Kanenuyk Ta in.) GyB npea-
crasienwuii Ha Jleninceky npewmio. Ogaax
poboru HabaraTo Burepeaun dac. Hosa-
TOpIB He 3PO3YMI/IH i IIpeJCTaB/IEHHS Ha
IpeMilo BIAXWIWIN, TaK CaMO, SIK OO
«M3CM>» y 1952 p.

Y 1968 p. Incruryr kKiGepHeTHKH
AH YPCP pasom i3 KuiBcbkum 3aBO-
JIOM OOYHUCIIIOBAJILHUX Ta KEPYIOUMX Ma-
IIUH PO3POOUB 1 BUITyCTHB MaJIOIO CEPIEI0
HamiBIPOBiAHUKOBY MamuHy <«/lHenp2»,
NpU3HAYEHY JJIsd PO3B’SA3aHHA NINPOKO-
ro KOJIa 3aBJIaHb: IIJIAHOBOEKOHOMIYHHX,
KEpPyBaHHsI BUPOOHUYNMHU TPOIECAMH 1
CKJIATHUMH (DI3SUYHUMU €KCIIEPUMEHTa-
mu. KepyBamm poboramu B.M. Imy-
mkoB i A.QO. Croruiif, roJ0BHUM KOH-
crpykropom 6y A.I. Kyxapuyk. Ma-
mIMHA CKJIaJajacsd 3 O0OYMCIIIOBAIBHOL
qactuan «/lHenmp2ly i Kepyodoro Kom-
wiekcy <«Jlmenp22». HaykoBum Kepis-
HUKOM DpOGIT 31 crBOopenHs «lHemp22»
6ys bB.M. ManuHOBCbKHUH, TOJIOBHUM
KOHCTpyKTOpoM — B.M. €runko. Ma-
muHa <«/lHemp2» Maja pO3BHHyTEe Ma-
TeMaTU4IHe 3a0e3MeYeHHs, 10 TOCTava-
sgocs 3amoBHUKOBI. Ha kasb, BHIIycK
«duenp2» 3a pimenusm MinicTepcTBa
npusanobyaysanass CPCP nmesnossi Gy-
JIO IIPUIINHEHO.

Anajiorosa odbuucCIIOBAJILHA
TexXHiKa

Y 1959 p. xonexkTuB OGUUCTIOBAIBLHOTO
uentpy AH YPCP nonosauscs Bigmizom
MATeMaTHYIHOrO MOJETIOBAHHS. Voro Ke-
PIBHUKOM CTaB TaJaHOBUTUN 43iiTHiN
yuennii npodpecop Il'eopriit €prenoBmy
ITyxos. Pamime Bin mpamosas (3 1957
p.) 3aBimyBadem kadenpum TeOpEeTHIHOL
i 3arajpHOI ejekTpoTexHiKu KuiBchbKO-
ro IHCTUTYTY LUBiNIbHOI aBiamil i 3amu-
MUBCA Ha Iil mOcajli 3a CyMiCHHIITBOM.
I'. €. IlyxoB 3ywmiB 3i6paTu y Bijiia cBOIX
KpPalllUX Y4YHIB — KOJIHUIIHIX CTYZEHTIB i
criBpoOiTHUKIB Ka deapu i pO3ropHYB
BeJIMKI Ta TyIMOOKi JIO CJIPKEHHS B TaJIy-

ecutive officer, participants M. Kotl-
yarevsky, 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 aHaJI0roBOI i KBa3iaHa JIOrOBOI TEXHi-
Ku ciogarky B OGUnCIIIOBAIL HOMY IIEH-
Tpi, a mortim B lHCTHTYTI KibepHeTH Ku
AH VYPCP, crBopuBmn HayKOBY IIKO-
JIy. Ychoro d4epes pik BiIia po3pobus
cuenianizoBany mamuny «9MCCT» musa
PO3paxyHKy pi3HuX OydiBeJIbHUX KOH-
crpykuiit (€. A. Ilpockypin Ta in.), mo-
rim mMammay «9MCC7M» (B.B. Bacu-
JapeB Ta iH.), «<9MCC8 Amnndar (A.€.
Crenanos ta in.). Ilisuime Gyau crso-
peni mammuuu: «UTepatopy myis po3s’si-
3aHHS CHUCTeM JIHIHHUX JudepeHItiaib-
HUX DIiBHSIHb 3 JIHIHHUME TI'DAaHUYHUMH
ymoBamu (I.1. I'pesmos Ta im.); <«Ap-
KyC» — JIJTsI pO3B’sI3aHHs JIHIMHUX 1 HeJTi-
HIMHUX JudepeHIiaJbHIX DIBHSHB 3 JIi-
HIfHIMU | HeTiHIMHUME KpaifloBUMU yMO-
Bamu (I.1. I'pesnos); «Onrumym2» s
PO3B’si3aHHS TPAHCIIOPTHOI 3a1a4i JIiHiH-
noro nporpamysanns (B.B. Bacuibes);
«Acopl» 1uia po3B’si3aHHs 3a7@9 CITKO-
Boro wianyBaHHs (B.B. Bacuiber Ta
in.); «YCM1» mnsa poss’sizanna gude-
PeHIaJIbHUX PIBHSHDb y YACTHHHUX HOXi-
JHUX eJIITUYHOrO 1 1apabosiitHOro TUIY
(T. €. Ilyxos ra in.).

Yci mamuau, po3pobiieHi y Bijmiti
I'. €. IlyxoBa, BUIyCKa/IHCS MaJUMHU Ce-
pisimu Ha 3aBozax YKpaiHuU.

VY 1961 p. I'. €. IlyxoBa obpau dje-
nomikopectoniearom AH YPCP. V 1966
p. leopris €BrenoBuua Oysi0 mpu3Ha-
YEHO IIEePIINM 3aCTYIHHUKOM JUPEKTOPA
Tucruryry kiGepueruku AH YPCP. ¥V
neit yac 3 iminmiatmeum B.M. Dmymkosa
qucjenHi Biaiau [acruryry Gyno 3rpy-
MOBAHO B YOTHUPH BIJJIJIEHHS — T€O-
perudHOl # EeKOHOMIYHOI KibepHEeTHKH,
KibepHeTUYHOI TEeXHIKH, TEeXHIYHOl Ki-
OepHeTUKH, MeIUdHOl i GiosoriyHol Ki-
OEpHETHUKH, & TaKOXK OOYUCTIOBAILHUM
nenTp. Bimginenns manium Beuky camo-
crifinicts. Humu kepyBasu nposiiai Bue-
mi: O.0. Bakaes, I'. €. ITyxos, O.1. Ky-
xterko, M. M. Amocos. Ile naBajio amory
B.M. I'mymkoBy Mmaif>ke He BTPYJaTHUCH
B pobOTY BiJlIi/IeHb, TPUIIISIOY OCHOB-
HOA Yac Ha DiIIeHHS Jy»Ke BarKJIUBHUX
3ama4 31 38’a3Ky lHcTHTYTY 3 KepiBHUMI
opraHamMu KpaiHW, MiJIKJIIOYeHHs [HCTH-
TYTy JO IIOCTaHOB YyPsly, IO 3abe3Iedy-
BAJIO IOJAJIBIINI PO3BUTOK MaTepiaiib-

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 i KaJpoBOl Oa3u
TacTuryTy.

I". €. IlyxoBy 6yn0 mopydeno kepis-
HUIITBO BiJIiJIEHHSM KiOEpHETUYHOI Te-
xuiku Iacruryry. CBOIM 3aCTyIHUKOM
Bin mpusnaunB b. M. MamunoBCcbKOTO i
naB floMy JIOpyYeHHS KOOPIWHYBATHU PO-
60Ty TEXHIYHMX BiJIIUIIB: KEPYIOUUX Ma-
mmu  (B. M. MamuaoBebkoro), apudme-
TUYHUX 1 3amaMm’siTOBYIOUMX ITPUCTPOIB
obuncsosanbanx MamuH (I O. Muxaii-
JI0Ba), Teopii mmudpoBUX OGIUCITIOBAID-
nux mamms (3.JI. Pa6inosuua), ¢disu-
YHHAX 1 TEXHOJIOTIYHUX OCHOB IDPOBHUX
obuncmoBanpanx Mamma (B.I1. Jlepka-
4a), IIepeTBOPIOBadiB dhopmMu iHdopMaril
(A.1. Konnanesa), nepegadi indopma-
il (A. M. JIyayka), Teopil i pospaxyHKy
enekTpomaruiTHux npucrpois (O.B. To-
30HI), MeAUYHOI KiGEpHETUYHOI TEeXHIKN
(JI. C. Aseena).

Mix «1udpoBHKAMU» 1 «aHAJIOrOo-
BuKaMu» Hnuio HeruiacHe (asie jo6pe!)
3marannd. Ilik ycoixiB xosexTuBy Bimmi-
ay I. €. Ilyxosa npumas Ha 60Ti pokw.
Tsopumit BHecok camoro I'. €. Ilyxosa
BayKKO TepeoIiHuT. AJie CTPIMKUil po3-
BUTOK IU(POBOI TEXHIKH MPHU3BIB, Ipa-
KTHYHO, /10 3TOPTAHHS JTOCIIIKEHDb B Tra-
JIy3i aHAJIOTOBOI i KBa3iaHAJIOTrOBOI TeXHi-
ku. Y 1971 p. I'. €. ITyxoB pasom 3i cBoO-
IM Bigmisom mepeimos 3 IacTuTyTy Ki-
6epuerukn AH YPCP no Incruryry ese-
krpoaunamiku AH YPCP. Ilizuime Bin
crBopuB [HCTHTYT MpObIIEM MOIETIOBAH-
ua B enepreruni AH YPCP.

YV 1971 p., micas nepexomy I. €. Ily-
XOBa JO IHIIOTO IHCTUTYTY, KEPiBHUKOM
BiJTisIeHHsT KibepHETHYHOI TEXHIKU CTaB
B.M. MasuHoBCbKUil (Ha IPOMAaJICBKUX
3acajax), BaJUINIAIOYHCH  3aBlayBademM
BIJIITy KEPYIOUHX MAIIHH.

IlomtepesHnku  mepcoHaJIb-
HUX KOMII'IOTEPiB
Ie 8 1959 p. y B. M. I'nymikoBa BUHUKJIA

i/test CTBOPUTH MAIWHY JIJTsT 1HXKEHEPHIX
pospaxyHukiB. ¥ 1963 p. mim itoro 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!l) 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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KOBHMM KEPIBHUIITBOM OYJIO PO3POOJIEHO i
3allyIeHo B cepiiiHe BUPOOHUIITBO CTBO-
peny B IncturyTi pazom 31 Crenianapuum
koHcTpykTopchkuM 6opo (CKB) marmmn-
my «IIpominbs. i mouas sumyckaru Ce-
BEPOJOHENBKU 3aBOJ, OOYHCIIOBAIBHIX
mamuH. «IIpomine» Gyna, mo cyri, HO-
BHUM CJIOBOM y CBITOBIiil IpaKTHIIi, MaJIa y
TEeXHIYHOMY MJIaHI 1[Iy HU3KY HOBOBBE-
JIeHb, 30KpeMa I1aM’siTh Ha MeTaJsli30Ba-
HUX KapTax. Ajie Haiirosjosuime — e Oy-
Jla TIepIia MAaIlNHa 3 TaK 3BAHUM CTYIIiH-
YaCcTUM MIiKPONPOrPAMHUM KepyBaHHSIM
(na sike B. M. I'tymkos misHime onepkas
ABTOPCBHKE CBLIOLTBO).

3rogoM cTymiHYacTe MiKpOIpOrpaM-
He KEePYBaHHS BUKODHUCTAJIW B MAIIMHI
I8 1HXKEHepHHX PO3PaXyHKIB, CKOPO-
yeHo — «MUWP1», cTrBopewniit ciaitom 3a
«IIpominb» (1965). ¥V 1967 p. Ha BU-
craBui B JIoHIOHI, &le meMoHCTpyBaJsa-
csg «MUP1», i1 mpunbasia aMepukaHChHKA
dipma «IBM» — maitbinema y CIIIA,
sgKa nocradasa Maiizke 80% obumciio-
BaJIbHOI TEXHIKHM JJIsI BCHOT'O KalliTaJli-
cruuHoro csity. lle 6ys mepmmit (i, Ha
JKaJlb, OCTAHHIN) BHIAJOK KyliBii pa-
JSTHCBKOI €JIEKTPOHHOI MAIMHU aMepu-
KaHCHKOIO KOMIIQHIEIO.

Pozpobruku «MWP1» orpumasnn
Hepxasuy npemito CPCP (B.M. Iimy-

ko, FO. B. Biarosemencokuii, O. A. Jle-

tuuaeBcbkuii, B. 1. Jloces, 1. M. Momua-
woB, C.B. IMorpebuncekuii, A.QO. Cro-
ruiit). ¥ 1969 p. upuitasau g0 BUpO-
OHuITBAa HOBY, JockoHaurmry «MUP2»,
a morim — <«MHMP3». 3a mBuakicrio
BUKOHAHHSI AHAJITUYHUX IEPETBOPEHD
MM MalluHaM He OyJI0 KOHKYPEHTIB.
«MUWP2», nanpuk/an, yCHOINIHO 3Mara-
JIacs 3 yHIBepCAJbHIMHU MAITMHAMH 3BU-
YaifHOI CTPYKTYPH, $IKi IIE€PEBUIILYBaJIN
11 3a HOMIHAJIBLHOIO IIBUIKOIIEIO Ta 00-
caramu rmamM’sgTi y 6araro pasis. Ha i
MaIllMHi BIlepIle y NPaKTUIL BiTYHU3HS-
HOTO MATEMATUIHOTO MAaITUHOOY/IyBaH-
Hsl OyJIO peai30BaHO J11a/IONOBUM PEXKUM
poboTH, & BUKOPUCTOBYBABCSI JIHUCILIENH
3i cBiTimoBuM mepom. Koxkua 3 1mx ma-
MINH CTaJla KPOKOM yIepes] Ha NUIAXY
o6y I0BM PO3yMHOT MAIIWHU — CTPaTe-
Ti9HOTO HAIMPsIMY B PO3BUTKY KOMII IO~

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.

MIRI1 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. Imymiko-
BUM.

Ha Toit wac y cBiri manysana gym-
Ka, 10 MAIIMHHA MOBa Ma€ OyTH SKO-
MOTa IIPOCTIIIOIO, & BCe iHIIE 3POBJIATH
nporpamu. Takoro Oya «aJgpecHa MOBa»
st komir'rorepa  «Kwue», pospobiena
B. C. Koposmrokom i K. JI. FOmenko.

IIpoekrytoun mamuuau « MUP», B. M.

[ymkoB craBuB iHIIE 3aBJaHHSA — 3pO-
OUTH MAIIMHHY MOBY SIKOMOTa OJIMKIOIO
10 JIOZCHKOI (MaeThea Ha yBasi Mmare-
MATHUYHA, & He PO3MOBHA MOBa). I Ta-
Ka MoBa — <«AHajiTmK» — OyJsia CTBO-
perna (O.A. Jlermuescekuii) i mimrpu-
MaHa OPHUTiHAJIBHOI BHY TPINTHBOMAIIIIH-
HOIO cucTeMoro i1 iHTepnperarnii. Marmmu-
un «MUP» BuxopucroByBasmcs B ycix
KyToukax Pansucbkoro Corosy. losos-
HUM KOHCTPYKTOPOM KoMIT'toTepiB «IIpo-
minp» Tta «MHWP» 6yB C.B. Ilorpebun-
CBKUIA.

KibepHeTuuna texuika

Tepmin «kibepHerndHa TexHiKas 3 iHimi-
atusu b. M. MagnHOBCHKOTO 3aTBEpINB-
ca B 1978 p. ¥V «Enmukionenii kibepue-
Tuku» (rojosHmit pegakTop B. M. Tiy-
mKOB), BuAaHii y 1976 p., neit Tepmin
e He 3rajyBaBcsa. Ha BiamMiny Bizg o6um-
CJIFOBAJTLHOI, KibEpHETHYHA TEXHIKa CTa-
JIa BasKJIMBHM HAIIPSIMOM y HAyIll Ta Te-
XHiIl, TOB’A3aHUM i3 3aBJaHHSIM 3i CTBO-
peHHsI TeXHIYHUX 3acobiB Iy 1O6ymIo-
BU KEPYIOUNX, BUMiPIOBAJIbHUX, KOHTPO-
JIFOIOYUX, aBTOMATUYHUX 1 aBTOMATH30-
BaHUX CHUCTEM i MPUIAJIB 3 BUKOPUCTAH-
HsIM KOMIT'IOTepiB. [T TIomepe tHuIs TexHi-
qHa KibepHeTHKa Oysia CIpsiMOBaHa He Ha
CTBOpPEHHsI TEXHIYHMX 3ac0DiB, a Ha PO3-
poOKy Teopii cucreM KepyBaHHSI, Yy IIep-
1Ty 9epry HayKOBUX OCHOB ABTOMAaTUIHO-
0 KEPyBaHHSI.

Bunuknennio kibepHETHYHOI TeXHi-
KU TOCJIY?KWUJIM CTBOPEHHS 1 YHCJIEHHI
3aCTOCYBAHHS KEPYIOYOro KOMII'IOTEPA
«duenp». Hanani singminenns xiGephe-
TUYHOI TEXHIKMA TOYAJIO 3aidMaTHUCT PO3-
POOKOIO He TiJIbKKA KEPYIUUX OOYUCITIO-
BaJIbHUX MAIIIMH 1 CIleriaji3oBaHux 00-
YHC/IIOBAJIbHUX TPHUCTPOIB, a i 3acobiB
nepenadi iHdopmariii, 3acobiB CHiIKyBa-

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 OTIEPATOPAa i3 CucTeMaMu KepyBaHHS,
a TaKOXK NMHUTAHHSIMH IXHBOTO 3aCTOCYBa-
HHSI JIJIsI KEPYBaHHsI PI3HUMHU IIPOIECAMH,
aBTOMATH3AIl] CKJIQIHUX €KCIIEPUMEHTIB
i BUMipIOBaJIbHUX IPUJIA/IIB.

IlosiBa kibepmernunol Texmiku Oysa
00’€KTUBHO OOYMOBJIEHA IIBUJIKUM 3PO-
cTaHHAM TOTpPeb B 3acobax aBTOMATH3a-
mil, TpardeHHaAM MaTh eQEeKTUBHI, Ma-
KCUMAaJIbHO JIeleBi, Ha/iiiiHi, 3pyd4Hi B
ekciutyaranil TexHivuHi 3acobu ajst mo0y-
JIOBU aBTOMATHYHUX 1 aBTOMATU30BAHUX
CHCTeM y DI3HHX rajy3sax HapOIHOTO I'o-
CIIOIAPCTBA, HAYKU i TEXHIKH, y BiiCBKO-
Biit cripaBi, y nmpuiamo0y/myBaHHi, IO BU-
pimye 3ajad4i, myKe gajieKi Bij TUX, KO-
TPl BUPIIMIYIOTHCS 3BUYARHOIO OGUUCIIIO-
BAJILHOIO TEXHIKOIO B OOYHCIIOBAJIBHUX
[EHTPax abo 3a JOIOMOI'OI0 II€PCOHAJIb-
HUX Ta IHIINX OOYMC/IIOBAIBLHAX 3aCO0IB.
OcHOBOIO KiGepHETHYIHOI TEXHIKHU, TOPO-
JI>KEHOI B HaJIpax O0UYMCIIOBAIBHOI TEXHi-
KM, CTaJIa TAKOXK aBTOMATHUKA, TeJleMexa-
HiKa, aBTOMATUYHE KEPYBAHHS, BUMIipIO-
BaJIbHA Te€XHiKa — Ha iXHi# 6a3i KibepHe-
THYHA TeXHiKa 37100yJ1a CaMOCTIHICTS.

Pymiifinoro cmimoro po3BuTKy 004UH-
CJIIOBAJIBHOI TEXHIKM CTaJia IIOTpeda, IIo
Jenaii 3pocrasa, B OOYHCIIEHHSIX (Hail-
pi3HOMAHITHIMMX) y Haymi Ta TEeXHim.
3Bijcu # yIOCKOHAJIEHHST 3ac00iB 00YM-
CJIIOBAJILHOI TEXHIKY TIIILIO 1O JIiHi1 CTBO-
PeHHsI MOT'YTHIX yHiBepCAJbHUX MAIUH,
MaIlUH /[l 1H>KEHEPHOTEXHIYHUX PpO3-
PaxyHKIiB, TepMiHAJBHUX KOMII IOTEPIB
17151 OOYHC/TIOBATIBHIX CUCTEM KOJIEKTUB-
HOI'O KOPHCTYBaHHSI, a TAaKOXK IIO JIHIil
PO3BUTKY OOUYMC/TIOBAIBLHOI TEXHIKU JJIst
IHAUBIyaJIbHOIO KOPUCTYBAHHS 1H>KEHe-
paMu, CTyJeHTaMu, IIKOJApaMu, aaMi-
HicrpaTopamu it iH. OCHOBHI BUMOTH 10
3ac0o0iB 0OYUC/IIOBAIBHOI TEXHIKM — IIe
AKHANBUINA NPOAYKTUBHICTD, 3Py4HICTH
B OOCJIyTOBYBaHHI sIK BEJTUKUX KOJIEKTHU-
BiB — CHOXKWBAYIB OOUUCITIOBAJILHOI Te-
XHIKH, TaK 1 OKpEMUX KOPUCTYBAUiB, IIPO-
CTOTA CHIJIKYBaHHS JIIOJWHA 3 Malllu-
Horo. ObuncioBaIbHa TeXHIKa, K BiJlo-
MO, CTBODIOETBCS JJII BHKOPUCTAHHS 11
JIIOJIIHOIO B SIKOCTI MOy THHOT'O OGYINCIIIO-
BaJbHOrO iHCTpyMeHTa i 3aco0y aBTOMAa-
TH3alil IHTeJIEKTYAJIbHOI JIiSJIbHOCTI.

PosButok kibepHETHYHOT 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 OOYMOBJIEHHMII IparHeHHsIM aBTOMAa-
TU3yBaTU Pi3HI TexXHOJIOrivYHI i BUMIipIO-
BaJIbHI TIPOIECH, OIMEPATHBHE KEPyBaH-
HsI BUDOOHUIITBOM, KEPYBAHHS €HEPIreTHU-
YHAMM, TPAHCIOPTHUMHK ¥ iHIIUMU 00 €-
KTaM#, y TOMY 49ucyi B cdepi 030poeHHS
i y KocMmoci (nporecu posnisHaBaHHS 1 T.
JI.) 3 METOIO BUJIyUEHHSI JIFOJAWHU 3 TAIy3i
KOHTPOJIIO 1 KepyBaHHsI IIUMU IIPOIECa-
MH. Y TaKUX 3aCTOCYBAHHSX BUKOHAHHS
06YNC/IeHD € JIUIE YaCTUHOK 3arajbHo-
0 KOMILUIEKCY iH(OPMAIIHIX TPOIIEeciB,
IO Wi/IJIsAral0Th aBTOMATH3AIl. ¥ 3B’s3-
Ky 3 IUM KOMII'IOT€pH, X0Ya i BUKOHY-
IOTH POJIb EHTPAJIBHOI 1HTEJIEKTYyaIbHOL
YaCTHUHU CHCTEM, aJjle BXKe He € €JUHUM
3acoboM Jist iXHBOT ooy oBuU. [lis 11hO-
ro MOTPiOHI TAKOXK 3aCO0M aBTOMATHIHO-
ro obwminy indopmariiero Mik 06’eKTa-
MU # KOMII'IoTepaMu, rnepesfadi iHdop-
Maril (g mudpoBoi, TaK 1 AHAIOrOBOI)
Ha BincTaHb, BiOOpParKeHHS XOHIy IIPO-
1leCy OIEpaTOpPy, BTPYUYAHHSI OIEPATOpa
B mporecu # iH. Takum umHOM, CKITAT
3ac00iB KiOEpHETUIHOI TEXHIKU BUSIBUB-
Csl 3HAYHO TITUPIINM, Hi’K 3ac00iB BJIacHe
obuncmoBaabHOl Texuiku. Jlas meskux
3aCTOCYBaHb YaCTKa 3aco0iB OCTaHHBOI
BUSBUJIACS B3araJji HE3HAYHOIO IOPiBHS-
HO 3 BEJIMKUM O0CATOM iHIITOI amaparypH,
Takol, HAIIPUKJIAJ, SK 3acOo0M 3B’A3KYy 3
06’€KTOM.

Kpim Toro, g0 obumncrroBaabuux 3a-
cobiB, IO BXOJATH JIO CKJIAJy 3acob0iB
KibepHETUYHOI TEeXHIKW, BUHHUKJIH CBOI,
ocobsmBi BUMoru. Brucoka mBuIKicTs BU-
KOHAHHS OOYUCJIIOBAJIBHUAX OIepaliii y
psiii BUMAIKIB Tepecrajia OyTH OCHOB-
HUM KpHUTepieM TXHBOI aKoCTi. fKIo BiH
i 3a/1aBaBCsA, TO, SIK NIPABUJIO, JOIIOBHIO-
BaBCsI I1JI0I0 HU3KOIO 1HIITUX BUMOT 3 OIle-
paTuBHOCTI 06POOKM, BAPTOCTi, pO3MipiB
amapaTypu, HajiiiHOCTI # iH. 3’siBUIACSA
0cobIMBI BUMOTH JI0 OpraHizarii ob64u-
CJIIOBAJIBHOTO TIPoIiecy. [ 0ToBHUME CcTATH
BUMoOra o0OpobOKH iHdopMallil B peajbHO-
My MacmTabl Jacy, IUKJIYHE IOBTOPEH-
HsI TUX CAMHX IIPOTrpaM, TIJIbKHU 3 Pi3HU-
MM IIOYATKOBUMH YMOBAMH, OpPi€HTaIis
O0NCIIOBAJIBHIX 3aCO0IB Ha BH3HAYEHI
KJjiacu obumciieHb Ta in. MoKJIuBi Buma -
KM, [0 BUMAaralThb HAJIBUCOKOI IIBUJI-
KOCTI OOYNC/IeHD I BU3HAYEHUX TPy

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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The first computer in the continental Europe was created in Kiev

3acrocyBanb Tomo. OGYUC/IIOBAJIbHI 3a-
cobu B KiOEpHETHYIHHX CHCTEMax YacTo
moTpiOHO po30CepeanTH, 3aJIEKHO Bif
crienniky MPOIECY, AKHUIT aBTOMATUIYE-
TbCsI, TIPA I[BOMY BUHHKAE HEOOXiJHICTH
y mobyIoBi pO3MOIiIeHnX, iepapxivHuX,
OJTHOPIIHUX, KIJIBIIEBUX Ta iHIIUX 00YM-
CIIOBAJIBHUX CTPYKTYyp. Kpim asropu-
TMIYHOI yHiBepcasbHOCT] (y BU3HAYEHUX
MexKaX, O0YyMOBJIEHUX KJIACAMH 3aCTOCY-
BaHb), BiJi 00YUC/IIOBAIBHUX 3aC00iB, 110
BXOASATb JI0 CKJIAJy KiOEpHETWIHOI Te-
XHiKH, TOTpedyBaJii CHUCTEMHOI YHiBep-
caspHOCTI (y paMKax HaMiYeHHX 3aCTO-
CyBaHb), IO BHECJIO CBOI OCOGJIMBOCTI B
npuHIynY 11 no6ynoBu (MOY/IbLHICTD, 1H-
Tepdeiicn s MIKIIOYEHHs] TPUCTPOIB
3B’A3Ky 3 06’€KTOM Ta iH.).

MaremaTuyune 3abe3eueHHs 3ac00iB
KiGepHETHYHOT TEXHIKM TAKOXK MAa€ IeBHI
0cobsmBoCTi (CTaHIAPTHI IPOrpamu i Mo-
BH, Opi€HTOBaHI Ha 00J1aCTi 3aCTOCYBaHb,
2KOPCTKI IPOrpaMy, MiIr0TOBKa IIPOrPaM
Ha YHIBEPCAJILHUX MAIWHAX, CXEMHA pPe-
aJjli3allisi mporpaM, ycideHa oleparliiiiHa
cucrema i iH.).

3HavHUT BHECOK y TPOBEJEH] J0CTi-
TKeHHsT 3pobmyin TexHiuHi Bimmiaun O6-
qucoasbHoro nearpy AH YPCP i Bin-
ninenus kibepuermynol Texuiku lacTuTy-
Ty Kibepueruku AH YPCP, mo Bupociio
3a IBAJNATH POKiB — 3 1962 mo 1982 —
1o 500 HaykOBUX CHIBpODITHHKIB, iH>Ke-
HepiB, JIADOPAHTIB 1 TEXHIKIB.

IIpuknagamMmu MoXKyTh OyTH Taxi
MacimTabHi pobOTH, IK CTBOPEHHS 1 IIH-
POKe BUKODHCTAHHS Ha IIPOMHUCIIOBUX
MATpUEMCTBAX 1 B 6araTbOX HAYKOBOIO-
caimaux opranizamisx Pamsucbkoro Co-
103y JIEKIJIBKOX COT€Hb KePYIOUNX MAIIUH
«/lmenp»; po3pobKa i mpoMuCIOBUil BU-
myck pa3om i3 HaykoBoBupobHU4InM 06’-
ennanusaM «Csernama» (M. Jleninrpan)
nepmoro B CPCP cimeiicTBa Mikpokom-
' OTePiB MUPOKOTO MPU3HAYCHHSA «DJIe-
krponnka CH»; po3pobka paszom 3 Bu-
pobrmanm 06’emnanusaMm im. C. I1. Kopo-
JbOBA B iHTEpecax IIJIOl rajys3i mpoMu-
cyioBocTi 3acobiB 3B’sizsky CPCP  kepy-
ounx koM 'torepiB «COY1» i «COY2»,
KOMIIJIEKCY MIiKPOITPOIIECOPHUX 3aC00iB,
y TOMY 9YHCJH IPodeciitHO Opi€eHTOBaHO-
ro mepcoHajbHOro komir'orepa «Heit-

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», MOIYJILHOrO HabOpy 3acobiB Ha-
JIATOJIZKEHHsI MIKPOIIPOIIECOPHOI TexXHi-
gk «CO01l» — «CO04»; po3pobka mpo-
(deciitHO OpiEHTOBAHOIO IEPCOHAJILHOIO
komi'orepa «EC1841» (pasom iz Hay-
KOBOJOCTIHAM IHCTUTYTOM KePYIOIUX
00YHnC/IIOBaJIbHUX MaIlluH  Pajtionpomy
CPCP), creopenHsi npouecopis nudpo-
BOI 0OpOOKM CHUTHAJIIB, CYyHEePIPO/IyKTHB-
HUX CIeIiaai3oBaHnXx 3acobiB po3mi3Ha-
BaHHs 00pa3iB, udPOBUX CIeniaIi3oBa-
HUX IPHUCTPOIB KOHTPOJIIO 1 KepyBaHHH
MIBUAKOIUIMHYYUMHU  (DI3SUIHUMHA TIPOIIe-
caM¥, BiJEOKOMII'IOTEPHUX TepMiHAJIB,
CUCTEM aBTOMATHU3AII] 1H>KEHEePHOT Imparti,
3HAHHSIOPIEHTOBAHUX IHTEJIEKTYAJIbHUX
CHCTEM, MOI'YTHIX KJIACTEPHUX OGYHCIIIO-
BAJIbHUX KOMIIJIEKCIB, CHCTEM aBTOMATH-
3allil HAYKOBUX €KCIIEPUMEHTIB B YCTAHO-
Bax Axkajemil nayk YPCP, ynikasbaux
KEpPYIOUNX CUCTEM PI3HOTO, B TOMY YHUCJI
0OOPOHHOTO NPU3HAYEHHS I iH.

Y mifgcyMKy 3arajbHi 3yCHILIS KO-
JIEKTUBY Bifminennst kibepmHeTnm<HOl Te-
XHIKH CIIPUSIJIA CTAHOBJIEHHIO 1 YCHINTHIN
poboTi HayKOBOI HIKOJIM B Il JIy>Ke Ba-
2KJIMBIN rajry3i 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.



