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HU.A. MU3WUH — OAWH U3 OCHOBONONOKHKKOB CO3AAHNA TEPPUTOPUANBHO PacnpeaeneHHbIX ceTel
nepeaaym AaHHbIX C KOMMyTauneid naketos. OH pa3paboTtan TeopeTUieckue OCHOBBI TaKKUX CeTel Y
YCMELIHO PeaNM30BaN UX HAa NPAKTUKE, ABARACH FNaBHLIM KOHCTPYKTOPOM NepBoii Tako
maclwTabHoi ceTn B Hawel cTpaHe — cucTembl o6meHa aaHHbIMK (COJZl) KOMaHAHON CUCTeMbI
Goesoro ynpasnenua (KCBY) cTpaTernueckoro 3seHa ynpasnesva BoopymerHbimu Cunamu.

|A Mizin - one of the founders of a geographically distributed data networks with packet switching.
He developed the theoretical basis of such networks and has successfully implemented them in
practice, as the chief designer of the first such large-scale network in our country - data exchange
system (COJ]) battle management command system {KCBY) a strategic management level of the
Armed Forces.
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W.A. MW31H, BbINYCKHWK O4HOTO W3 CTapeiiLtinx BOEHHO-yHebHbIX 3aBEAEHHIA CTPaHbI, Bbin 0aHNM 13
BOEHHbIX CNEUWUEANCTOB, B MAKCUMaNLHOW CTENEHK Peanu3nBaBLUMX CBOM HAYYHbIA U MHKEHepPHbI
noveHuuan. B 1979 rogy nocne ycnewHoro 3aseplieHuA rocyAspcTBeHHbIX ucnbimaHnii COJ B
cocrase KCBY emy Gbino npucBOEHO 3BaHWe reHepanmaiiopa. W, Hago CKasaTh, OH OYEHb 3TUM
ropaunca. BO3MOKHO, NOSTOMY Ha NPOTAMEHNW MHOFUX NIET OH AKTUBHO M TBOPYECKMU COTPYAHWYAN C
BOEHHLIMU MHCTUTYTaMK, OCYWWECTBAABIIMMIY GYHKLIUM BOBHHO-HAYYHOTO CONPOBOMALHHUA
pa3paboTku cucTembl 06MeHa AaHHBIMK U ee KOMNAEKCOB. Ho 370 — cyBveKTUBHbIN dakTop
aKTMBHOro e3aumogeicrena U.A. MuanHa kak [NaBHOro KOHCTpyKkTopa COJ ¢ BOEHHOHM HayKOiA.

IA Mizin, a graduate of one of the oldest military educational institutions of the country, was one of
the military experts, maximize their scientific and engineering capabilities. In 1979, after the
successful completion of state testing of COZ in the composition KCBY was awarded the title major
general. And | must say, he is very proud of it. Perhaps that is why for many years he has been
actively and creatively collaborated with the military institutions, acting as a military-scientific
support of the development of data exchange system and its complexes. But this - the subjective
factor of the active interaction of IA Mizin as Chief Designer of SOD with military science.
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27 UHWU (A.U. YepraweHko, B.A. baTpakos, LLLY, Ypasrenvgues, A.M. Llapes, B.A. Nasnos, B.N.
®eoktucros, A.l. Habaw n apyrue) yyactBosan 8 060CHOBaHWM onepatuBHbIX TpeGosanuii K COJ, B
PamMKax BOEHHO-HAYYHOTO conpoBomaenva pabot no cospannio KCEY.

27 Central Research Institute {Al Cherkaschenko, VA Batrakov, C. W, Urazgeldiev, AP Tsarev, VA
Pavlov, VL Feoktistov, AG Shepherd and others) participated in the justification operational
requirements for COZ, in the military and scientific support of works on creation of KCBY
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BesycnosHo, 3T paboTbl oxaszanu sHaunTeNnbHoE BAWAHKME Ha paspaboTtky CO/ (5, 6).

PeannsosanHbiid B COL nog pykosoacteom M.A. Musnna METO/, KOMMYTaLUK COoBLWeHNH
oBGecneqyuBan KOMMYTaLMIO AaHHBIX Ha YPOBHE KOAOTPamMM, Ha KOTOPBIE NPEABAPUTENLHO
pa3busanmcb coobiLieHNA caMoit pasnuuHoil gauHLL. KommyTaumn Ha YPOBHE Kogorpamm
no3sonAna IPHEKTUBHO peann3osaTh NPOUEAYPLI NPUOPUTETHOI 06pPaBoTKU U Nnepeaauw






uidopmaumn KCBY. C ¢ noRBNeHnem Apyryx NoNb3oBaTeneil akTyansHoCTL 1 apdheKTUBHOCTL
MET0Aa NOKOAOTPaMMHOI KomMyTauuu euwle 6onee Boapocna. Gonee Toro, eCTb OCHOBaHUA
nonaratk, 4TO Peann3oBaHHbIi B COJ METOH KOMMYTaLWK KOACTPaMM (BKAKOYAR.

Of course, these works had considerable influence on the development of COA [5, 6). Implemented
in the COA -led 1A Mizin method for message-switching provides switching of data at the level of
kodogramm, which previously broke the most posts of varying lengths. Switching levei kodogramm
allowed to effectively implement procedures priority processing and transmission

Information KCBY. With the emergence of other users' relevance and effectiveness of the method of
switching pokodogrammnoy further increased. Moreover, there is reason to believe that
implemented in the COA switching method kodogramm {incl.
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W yixe netom 1977 r. MEHHO Ha nyHKTe ynpaenekns COJ, B xone NEPBON KOMaHAHO WTABHOI
TPEeHUPOBKK TeHepanbHoro wWTafa ¢ ucnonb3osaHuem KCBY M.A. Mu3uH LOKNAALIBAN HAMANBHUKY
cea3n BoopyxeHHsix Cun CCCP mapwany soiick cBasn A.W. Benosy 06 0CHOBHBIX ONepaTuBHO-
TEXHWYECKHUX X3PARTEPUCTUKAX CUCTEMBI OBMEHa AaHHBIMM. YUUTbI Ban, uTo BoamonocTu NY COA
Mo3BONANK KOHTPONWPOBATL U coCTORHUE KCA Ha obber Tax ynpasaeHmnn, 3akazuukom Bbiio
NPUHATO pelweHune npeobpasosaTk ero 8 NyHKT ynpasne ua KCBY u COZA. Tem cambim cTaTyC NYHKTA
ynpasaeHua Hbin CywIecTBEHHO NOBBIWEH; YCTaHOBNEHHBIE BLICOKME WTATHLIE KaTeropuu f4Aan
oduuepos MY No3BONMAM Ha NPOTAKEHUN MHOTUX NET NOASEPHUBATD BbICOKOKBANWPHULUMPOBAHHBIN
CTabUNbHLIA KONNEKTUB, KOTOPELINA FPAMOTHO PYROBOAMA $YHKUMOHMPOBAHWEM CUCTEMDI B
KPYTAOCYTOUHOM PEHUME.

And in the summer of 1977 was on the point of the management of COZ in the first command and

staff exercises of General Staff with KCEY IA Mizin reported to the Chief of the Armed Forces of the . C'/ _ -
USSR Marshal Corps Al Belov on major operational and technical characteristics of the data € hj
exchange system. Taking into account that the possibility of Ny COA allows control and status of the | 7

KCA to max object management, the customer decided to convert it to the point of control of KCEY

-and the CO/l. Thus, the status of the control point has been significantly upgraded, set high staffing

category for Y officers allowed for many years to maintain a highly stable team, which wisely kCG (7
managed system functioning round the clock.
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B 10 yxe aanekoe spemA, Horga 8 1967 roay 8 HUW aBTomaTuueckois annapatypsel Belha nocrasnena
3aAa4a Co3AaTL TENEKOMMYHUKALMOHHYIO cucTemy obmeHa panHbimK (COJ1) AnA NpoekTUpyemoii
Toraa 60nbwoli TeppuTopUantHo pacnpepeneHHoii ACY 65cl, B AanbHeiiwem npeaHa3sHauyeHHyIo
TAKMKE ¥ ANA 0BCAYMUBAHUA APYTUX BAIKHENLINX CUCTEM YNPABAGHUA, npoGaema ee
NPOEKTMPOBAHUA NPEACTABNANACL MOTOAOMY KONNEKTUBY pa3palioTUMROB BO rnase € ero
pykoBoguTenem U.A. MU3NHBIM HE TaKOH YK CNOMHON. OAHAKO MM3HB BbiCTpOo onposepria aTo
W3HavanbHOE NPeACTaBNeHNe, NOCRONLKRY ONEPATUBHO-TEXHUYEC Kue TPpeBOoBaHUA OKa3anuCh
BECHMA HECTKUMW KaK B 42CTW Hay4 HO-TEOPETUYECKOIH NPopaboTKU CUCTEMHBLIX BORIPOCOB, TaK U B
NN3He &€ KOHKPETHOTO CUCTEMOTEXHUYECKOTO NPOEKTUPOBAHNA U BHEAPEHUA. NIPaKTUYECKN NOUCK
MPNEMAEMBEIX HAYUHBIX M CUCTEMOTEXHUYECKUX PELIEHWI NPULUAOCH HAYMHATL OYTH C HYAA.

In a far away time, when in 1967 the Research Institute of automated equipment has been tasked to
create a telecommunications system for the exchange of data (COA) for the projected if a large
geographically distributed ACY 65¢1, in what is intended also to serve other critical control systems,
the problem of the design presented the young team of developers headed by its leader, 1A Mizin is






not so complicated. But life quickly denied this initial presentation, as operational and technical
requirements Kieu have been very hard both in terms of scientific-theoretical study but also
systemic issues and in terms of its specific design and implementation of system integrators. Nearly
search for acceptable scientific system integrators and solutions had to start almost from scratch.

lposeAeHHbIE NPEANPOEKTHLIE CCAEAOBAHMA NOKA3aNH, YTO CTPYKTYpa co3aasaemoii COL ponmHa
CTPOUTLCA Ha HOBbIX PELUEHUAX, OTAUHHLIX OT UCNOALIYEMBIX TOTLA UEPAPXUHECKUX CTPYKTYP C
HENOCPEACTBEHHbLIMKU CBASAMMW BbICLLMX YNIPaBNAKLWMX 3BeHbEB ACY ¢ MHOTOYMCAEHHBIMW
06beKTaMK ee HUKHWUX YPOBHER ynpasneHna. Takylo CTPYKTYPY NPaKTUHECKW HEBO3IMOMHO Bbino
peann3oBath u3-3a CAUWKOM BonblKX 06LEMOB TEXHUIECKMX CPEACTB Nepeaaum-NpPUeMa AaHHbIX
Ha ynpasnaloumx o6vektax obenymmsaemoit ACY, KOTOpbIe cTanu 6bl OYeHb FPOMO3SKUMMU W
3Heproemkumu, a COJ B uenom okasanochb Hbl CMCTEMON C HU3KMMM NOKA3ATENAMM HAAEHKHOCTH
(YHKIWMOHUPOBaHUA.

Conducted pre-studies have shown that the structure created by COA should be based on new
solutions different from those used when the hierarchical structures with direct connections by
senior management of ACY with numerous objects of its lower levels of management. This structure
was practically impossible to implement because of too large amounts of technical means of delivery
and reception of data management facilities operated by ACY, which would become very
cumbersome and energy intensive, and CO/ as a whole would have been a system with low
reliability.

B cBA3M C 3TUM TPYNNON Beaywmx cneuuanucros HAW AA (M.A. Muaun, N1.C. YpuHcon, K.
Xpamewun) 8 1968 — 1969 rr. 6b1n NpeAnoHeH COBEPIIEHHO HOBLINA B TO Bpema BapuaHT
CTPYKTYPHOTO nocTpoeHuA COLL: TeppuTOprantHaR KOMMYTALMOHHAA CTPYKTYPa, COAEPHALIAR ABe
MOAUGUKALMK LEHTPOB KOMMYTauWK nakeTos (LIKM) — rnaeHble LeHTPB! B paiioHax pa3meweHus
BiCWyx 38eHbeB ACY (TLKM) u TepputopuantHble UeHTpbI No Beell Tepputopui CCCP (LIKM) Bee
06beKTbl ynpasieHus, AsAsowmMecs abonwenTamu COJ, NOAKRNIOYAIOTCA ABYMA-TPEMA KAHANAMM
CBR3W K ABYM-Tpem Banariwum LIKN. Takoe nocTpoenue obecneuusaet peskoe cokpateHne
HeobxoAMMOro KONMYECTBa KAHANOB CBA3M, BLICOKYIO HAAEHHOCTL CBAZHOCTH BCeX aBOHEeHTOB-
obbekToB cMCTEMBI 65C1, HO CTABUT MHOMECTBO CAIOKHBIX BONPOCOB OPraHKk3aUvn NPoLLeccos

“x UHDOPMBUMOHHOIC B3aUMOAEHCTBUA.

In connection with this group of leading experts SRI AA {IA Mizin, LS Urinson, GK Hrameshin) in 1968
- 1969. proposed a completely new version while structuring COZL:: territorial switching structure
containing two versions of packet switching centers (LK) - the main centers in the areas where top
executives of ACY (TUKN and territorial centers throughout the USSR (LK), All the control objects,
which are subscribers of COf;:, are connected by two or three ¢ 0or
three closest LIKA_Such a construction provides a sharp decline in the number of channels of
communication, high reliability of the connection of all the subscribers of system objects 65¢1, but
raises many complex issues of organization processes their information exchange.
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B pamkax Takoi KOHUENUWK NOJA HeNOCPeACTBEHHLIM PYKOBOACTBOM W.A. MU3KHA, ee rnasHoro
KOHCTPYKTOPA, Obln NPOPaboTak M yCNewHo pelieH Lenslit pag HOBbIX HAYYHO-TEOPETUUECKUX U
CUCTEMOTEXHMHECKMX 3344, 0BeCcneuYnBLIMX BLINONHEHWE MHOMXECTBa CNeunanbHbIX TpeBosanmii co
CTOPOHb! cucTembl 65¢1 K MHpopMaUNOHHOMY 0BMeHY. OCHOBHBIMM U3 HUX BLINU:

Under such a concept under the direct supervision of IA Mizin, its chief designer, was designed and
successfully resolved a number of new scientific and theoretical problems and system integrators, to






ensure compliance with a set of special requirements on the part of 65s1 to information exchange.
The main ones were:

- ONTUMaNLHanA GoPManNIaUMA CAYKEGHON YaCTU CTPYKTYPbI LIMPRYAMPYIOLMX

8 COA coobwennii (koporpamm);

- CUCTEMA 3APRCOBAHUA OAHOKPATHO BLIAAHHbIX COOBUIEHNE, Nepetanaembix yepes COJ,
obecneunsarowan Tpebyemble NO CTPYKTYpe yNpaBAeHnA cucTembl 65c1 BapHaHThl ux AOBEAEHUA
{nocTaBku): yupkynapHuie (Bcem aboHeHTam), LPRYNApHO-u3bupatensHbie, abupatensHole, no
cnucky (Npou3sonbLHOIA rpynne abonenTos Be3s ux nepesncaenun), MHOroaapecHue (¢
nepeyncneHuem KOHKpeTHLIX agpecatos) coobuwieHua. Mpy sTom AonKHO Gbitk oBecnevero (npu
HeobX0AUMOCTH} foBeAeHNE LMPKYNAPHO-U3BUPaTEAbHBIX U M3BUpPaTeNbHbIX coobwennii c
onoseweHuem (yeeAoMneHNEM) NPOMEIKYTOYHLIX OGLEKTOB NO MEPAPXMK YNPaBAEHUA CUCTEMBI
65c1, oTanualoweiica ot CTpyKTypbl COA;

- ONTUMEALHOE KOAUPOBaHWE NepeAaBaemoii B coobwennax GopManu30BaHHON ChymeBHOI 1
coAepHaTeALHON UHGOPMALUK;

- CO3/jaHWe COBOKYNHOCTU (CTEKa) anropMTMoB, NPOTOKONOB U MHTEPGeIicoB, obecneunsawouwmx
nepegayy uepes COJ, scex Heob6xoauMbIX BUAOB KHPOPMALIMK € 3a43HHBIMU BEPORTHOCTHO-
BpPEMEHHbIMUW XapakTepucTukamm (BBX);

- obecneyenune 3awmTbl uMpRyAnpylowen B COL MHGOpMatUn;

- peanuiauua 3afa4 MapwpyTrnaauum cooBLIEHNI Ha BLIMUCAMTENLHBIX KOMANEKCAX LIEHTPOB
KOMMYTaLIUHK;

- obecneuenmne goctoBepHOCTW NepeaaBsaemblx COOBILEHNMIT NO KAHANAM CBA3Y HUIKOTO KayecTsa, B
TOM YUCAE C NOMOLUBIO CREUWAN3NPOBAHHBIX BLINUCANTE/IBHBIX KOMNNEKCOB — rPYNNOBbLIX
KOMNAeKCoB NOBbILWEHMA fgocTosepHocTy (TKNA);

- CO3AaHKe HOBbIX MOAEMOB ANA PaboTbl NO KaHanam CBA3N TOMaNbLHOM YacTOTbl

- peaepeupoBaHue KaHanbHoro o6opyAoBaHuA 1 cnocobbl ynpaeneHun pesepsom;

- obecneyeHne HeOBXOAMMON HAARIKHOCTH GYHKLIMOHUPOBAHHA TEXHUYECKUX cpeacts  COA 8
Lenom;

- C03AaHue B coctase COJ] noacuCTEMBE KOHTPONA BYHKLMOHUPOBAHKA U YIPaBNEHNUA ee PaboTolk;
- co3panue ana COJ scero HeobxoAMMOro anNapaTHOMO pAaaa CPEACTB, KOMNAEKCOB KOMMYTaUWK U
nepeaauy MHGOPMauUU Ha HOBOI ANA TOTO BPEMEHI INEMEHTHO-KOHCTPYKTOPCKO-TEXHONOFUYECKOI
6ase (3KTB) 3-ro nokonenus;

- CO3/AaHHE CNeLMaNI3IUPOBAHHBIX aNN3PATHO-NPOrPAMMHBIX KOMNIEKCOB ANA LEHTPOB
KOMMYTaUWH NaKeToBR;

- C03AaHue pAaAa annapaTHO-NPOrpamMmMHbIX KOMNIEKCOB OKOHEeYHbIX cpeacTe (KOCCOA),
yCTaHaBAMBaembix Ha o6bexTax ynpasaenus ACY — aboHentax CO/;

- CO3/AaHNe KoMN/IeKCa NporpammHoro obecneyenna AnA UEHTPOB KOMMYTALMK NAKETOE;

- Co3paHKue NporpammHoro obecneveHna ANA rPyNMNOBbIX KOMNAEKCOB NOBLILIEHUA AOCTOBEPHOCTH
nepeaavn HHPoOpMauvn;

- obecneyeHne BO3MOKHOCTH IBOMIOUMOHHOTO PAa3BUTUA CHCTEMDI B npouecce ee akcnAyaTaLum
(«oThpbITan» cucTema).

YcnewHan peannsauna Bcex NepeuucneHHbIX BoILLe 33434 No3eoamuna (noche narotosnenun
annapatypel Ha 3aB0AaX Y1 0TN3AKKM NPOFPaMMHOIO obecneyeHun Ha cTeHaax)

CBOEBPEMEHHO PeLITL Beck komnnekce npobnem no seogy COJ, B IKCNAYaTaUMIO, KOTOPble
BRAKOYANW:

- NpoBeAeHUe BCeX HE0BX0AMMBIX MCNBITAHUIA NPOrPaMMHO-aNMAPaTHbIX CPeAacCTs, KOMNNEKCOB U
ONGLITHOTO yuacTka COZ B uenom;

- 0TRaaRy cpenacts u komnnexkcoa COJ, HenocpeACTBEHHO Ha OGBLEKTAX KCNAYaTALKUM;

- 8804 CO/l B WTaTHLIN peKMM AeKYPCTBA, T.€. KPYrNOCYTONHOrO obcnymuBanmna cuctembl
ynpasneHus 65c1.






- The optimum performance of the formalization of the structure of the circulating

€04 posts {kodogramm);

- Targeting system once issued messages transmitted through the COf, which provides the
necessary structure to manage the system 65s1 options bringing them {(delivery): Circular (all
subscribers), circularly-election, election, the list {of any group of subscribers, without listing them),
Multicast ( specifying a list of recipients) messages. At the same time must be provided (if necessary)
to bring the circularly-election and election message to the alert (notification) intermediate objects
in the hierarchy of control systems 65s1, differs from that of COA;

- The optimal encoding of transmitted messages in a formalized service and content information;

- Creation of the aggregate (stack) algorithms, protocols and interfaces, providing the transmission
through the COA of all necessary types of information with predetermined probability-time
characteristics (BBX);

- Protection of information circulating in theq@ig; (" o ]

- Implementation problems routing messages on computer complexes switching centers;

- Ensuring the reliability of messages transmitted through communication channels of low quality,
including using specialized computer systems - group complexes improve the reliability (TKNA);

- Creation of new modems to work through communication channels tone frequency;

- Backup channel equipment and methods of management of reserves;

- To ensure the necessary reliability of the hardware and CO/] as a whole;

- Creation within COZ, control subsystem operation and control of its operation;

- Creation for COJ total number of necessary hardware, complex switching and transmission of
information on the new for the time element-based engineering and design {KTB) third generation;
- Creation of specialized software and hardware for packet switching center;

- Creation of a number of software and hardware terminal equipment (KOCCOJ) installed at the
facilities management of ACY - a subscriber COJ;

- Creation of complex software for packet switching center;

- Creation of software for group complexes improve the reliability of information transmission;

- A possibility of an evolutionary development of the system during its operation {"open" system).
Successful implementation of all the above tasks allowed (after the equipment is manufactured in
factories, and debug software on the stands)

time to solve all complex problems on putting pig in operation, which included:

- Carrying out all necessary tests of software and hardware, systems and experimental plot of COfl in
general;

- Debugging facilities and complexes CO/] directly at the objects of exploitation;

- Enter the COJ, in normal mode shift, ie round the clock maintenance management system 65s1. _:(

HemMHOFOUYMCABHHARA rPYNNa MHXEHEPOB, Ha4aBLUas NOUCK HOBbIX CUCTEMOTEXHUYECKMX PeLLEHMIE
ann co3pianna COJ, nnaHoMepHO yBean4Maanach, NOBLIWAA CBON HaYUHO-TEXHUYECKMIA NOTEHUMAN,
1 K MOMEHTY NOCTaHOBKW CHCTE@MBb! Ha WITaTHOE AEXYPCTBO NPeBpaThAack NoA pyKosoacTeom U.A.
MW3vHa B KONEKTUB KBA/IMPULIMPOBAHHbIX YUEHbIX U CNELMANNCTOB, CNOCOBHDbIN CO3AaBaTh
oTBeualoulMe BEAHWAM BPEMEHH BbICOKOIDPEKTUBHBIE TENEKOMMYHUKALWMOHHBIE CUCTEMDI
nepeAa4u W pacnpefeneHna HGopmaumun c yuetom TpeboBanuil 6asupylownxca Ha HUX
KpynHomacwrabHbix (6onbwmx) TeppuTopranbHbix ACY pasnnyHoro HasnavyeHua.

A small group of engineers and system integrators to find new solutions to create ODS steadily
increased, raising its scientific and technical potential, and by the time praduction system to the staff
on duty has evolved under the guidance of IA Mizin a team of skilled scientists and engineers
capable of meeting the spirit of the times to create high telecommunication transmission and
distribution of information to meet the requirements based on their large-scale (larger) regional ACS
for different purposes.






B npouecce co3nanua COM HOANEKTUB Y4eHLIX U CNELUUaNKCTOB, BOIrNIBNREMDBIRA

['NaBHbLIM KOHCTPYKTOPOM cHCTeMbl LA, Mu3nHbIM, paboTan B TECHOM KOHTaKTE Kak

C COTPYAHUKAMKU APpYruX noapasaeneHnit MHCTUTYTA, TaK Y € YMEHBIMU W CO CNELMANUCTaMU
MHCTUTYTOB W 33BOA0B BHEIWHEW KOONEPAUMK, OLLYLIAA NPU 3TOM NOCTOAHHYIO ASA0BYIO NOAAE PIKY
€O CTOpPOHbI pykoBOACTBA MHCTUTYTa B Anue B.C. CemenmnxuHa v B.B. Konawesa.

In the process of SOD team of scientists and experts, chaired by

Chief designer of the 1A system Mizin, has worked closely as

with staff from other divisions of the Institute, as well as with scholars and experts from institutes
and factories of foreign cooperation, feeling with the ongoing business support from the leadership
of the Institute in persan, VS Semenikhina and VV Konasheva.
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CosgaHue nepeoit 8 CCCP TenekoMMYHMKaLMOHHOM CUCTEMBI C KOMMYTaLMe nakeTos ana ACY 65cl
1 €e NOCTAHOBKA B PEWUM KPYTNOCYTOYHOM IKCNAYATaLUUMN ABMANCH KPYNHLIM HaYYHO-TEXHUYECKUM
AOCTUHEHUEM OTEHECTBEHHOM CHCTEMOTEXHUKM, OTMEUEHHbIM B 1980 r. FocyapcTBeHHON npemuelt
CCCP. HoBble pelueHun, 3an0meHHbIe B 0CHOBY €€ NOCTPOEHUA, OKA3aAUCL BEPHLIMMY,
3hGHEKTUBHBIMKM W NEPCNEKTUBHBIMK, 06ECNEUMBIIMMM B NPOLIECCE SKCNAYATAUMW BO3MOKHOCTb ee
3BO/IIOUWMOHHOTO Pa3BUTUA W NPEBPaWEHHA B 6a3osyio cucTemy obmena ganHoimn (BCOA) ana
obveguHenHoN cucTembl 06meHa AanHbIMY (OCOA). UMEHHO ROITOMY OHa A0 CUX NOP OCTaeTCA
BOCTPeBOBaHHOW M HAXOAUTCA B HENPEPLIBHOM IKCNAYaTauWK yke 30 ner.

Creation of the first Soviet telecommunications system packet switching for ACY 6551 and its setting
in the clock mode of operation were the major scientific and technical achievement of national
systems engineering, noted in 1980 the USSR State Prize. New solutions laid the foundation of its
construction, have been faithful, effective and promising, and ensure that the operation of the
possibility of its evolution and transformation in the basic data exchange system (5COZ) for a unified
data exchange system (OCOS). That is why it still remains popular and has been in continuous

e
operation for 30 years.
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Cyasba ceena menn ¢ Uropem MusuHbim B cteHax HUW-101 (HbiHe HUW asTomaTtvyeckoli
annapatypb! um. akaj,. B.C. Cemennxura) B koHue 50-x roaos npownoro seka. Ha paboTy 8 Haw
MHCTUTYT OH Bbin pacnpeaeneH nocne okoHYaHUA BOBHHO-BO3AYWHOMN MHEHEPHOH aKaAEMUM UM.
npodeccopa H.E. HyKkoBckoro coBcem MoNoAbIM YEN0BEKOM, 24 neT oTpogy. Kak creumuanuct no
ABUALMOHHOM TEXHUKE C BOEHHO-MHIKEHEPHLIM 06paioBaHnem, oH Gbin HanpasfeH B
noApasAeneHne WHCTUTYTa, KOTOpPOoe NPOBOAWAO NETHBIE, 3 3aTEM FOCYAapCTBEHHBIE UCALITAHUA
nepBoi Co3AaHHOW Torga B CoseTckom ColO3e KOMNNEKCHOM aBTOMaTU3MPOBAHHOM CHCTEMBI
ynpasnenvn HaseAeHUem Ha BO3AYLIHbIE LLEAU CBEPX3BYKOBLIX C2MO/IETOB-NEPEXBAaTYNKOB ANA
TAaKTMYECKOrO 3BeHa BOMCK NBO (cuctema «Bosayx-1»). McnbiraHuA NpPoBOAWAUCE NOSL,
PYKOBOACTBOM [NABHOTO KOHCTPYKTOPa cvcTembl B.A. Kpasua u ero 3amectutenn B.B. KoHaweea,
KOTOpbIE NOPYYMAN MU3KHY KOHTPOAD U pelleHne BCex BOIHMKAKWMNX HAYYHO-TEXHUYECKNX 1
CUCTEMHDIX BONPOCOB, OTHOCALUUXCA K TPAKTY NepeAayn No paguo/MHNM KOMaHAHOW MHPOPMaLMK
Ha npuemHyto annapatypy Ha bopTy camonera-nepexsaTinka. 31a nepean pabora B UHCTUTYTE
Okasanack AnA Uropa AnekcaHApoBNHA OYEHL NONE3HOW, Tak Kak NPeAOCTaBUAa eMy NPAKTUUECKYID
BO3MOMHOCTE rNYGOKO BHUKHYTL Kak 8 cnelmduueckue Npo6aembl CUCTEMHOTO XapakTepa ACY






«Bo3ayx-1» B uenom, Tak n 8 ocobeHHOCTM Nepegayy TeneKkoA080H MHGOPMaLUK {AaHHbIX) No
PasnoNNHUAM B YCADBUAX NOMEX PasANUHOIO TUNA. Ha 3TUX MCNLITAHKMAX, a TaKMe B npouecce
BHEAPEHUA CUCTEMBI B BOITCKax Mropb AnekcaHaposuy npuobpen 6eCueHHbIN CUCTEMHDbIA ONbIT
UCNbITAHKIA CAOMHOM (N0 Tem BpemeHam) KoMNAEKCHOH ACY, a Take BHUK W 0CO3HaN ponb 1
3HaYeHMe BaHeHLIero KOMNOHEHTA CUCTEMDI YNPABAGHWA — KaHaNa CBA3W M Nepeaadn KOMaHAHOMN
UHpOpMELHN,

Fate brought me to Igor Mizin in the walls of the SRI-101 (now the Institute of automated equipment
to them. Acad. Semenikhina VS) in the late 50-ies, To work in our institute was distributed after the
Air Force Engineering Academy. Professor NE Zhukovsky's quite a young man, 24 years old. As a
specialist in aviation technology with military and engineering background, he was sent to the
division of the Institute, which conducted flight and then the state testing of the first established in
the Soviet Union of the complex automated control system for guidance on aerial targets supersonic
interceptor aircraft for tactical air defense forces ( system «Bosayx-1»). Tests were conducted under
the guidance of Chief Designer of VJ Kravets and his deputy, V. Konasheva who instructed Mizin
control and resolution of all emerging scientific, technical and systemic issues relating to the
transmission path by radio command information to receiving equipment on board the interceptor.
That first job was at the Institute for Igor Alexandrovich very useful because it provided the
feasibility of a deep insight in specific problems of a systemic nature ACY «Bo3ayx-1» in general and
in particular the transfer of telecode information (data) on the radio link in terms of interference
various types. In these trials, as well as in implementing the system in the Army Igor gained
invaluable experience in testing a complex system (at the time) integrated control systems, as well
as INEC and understand the role and importance of an essential component of management system
- a communication channel and transmitting command information.

KpyToi e3net B TBopueckoit Guorpadum Mropa AnekcaHapoBuya Hauanca B cepeaute 1962 r., Koraa
B.A. Kpasey, 6b1n Ha3Hauer MNaBHbIM KOHCTPYKTOPOM HOBOI BONLLUON TEPPUTOPHANLHO
pacnpefeneHHoi aBTOMaTUIKPOBAHHOIM cUCTeMbl 1531 UCKNIOYUTENBHOM 8 TO BpemnA
roCyAapCTBEHHON BaKHOCTH. OH Nopyuun Uropio AnekcaHApOBMYY, KOTOPOTO BLICOKG LIEHUA NO
coBmecTHOM paboTe B Npouecce UCNbITaHWI cucTembl «Bo3ayX1», BO3rNaBuTL pa3pabotky
TENEKOMMYHUKALMOHHbIX CPEACTE ANA HAAEHHON M AOCTOBEPHOK Nepesauv KOMaHAHOMN
MHGOPMALMK NO KaHANaM CBA3M C HU3KWMM NOKA3ATENAMM NPONYCKHOMN CNOCOBHOCTH 1
NOMEXOYCTOUMBOCTW. ITa Nepaan nopyyeHHan emy cobeTBennan paspaboTra nocTasuaa nepeg
Uropem AnekcanapoBuuem Tpu 3agauu:

- CO3/aTb METOA NOBLILWEHUA AOCTOBEPHOCTU MHPOPMALMK HA NPUEMHON CTOPOHE HE MeHee Yem Ha
6-7 nopagkos (aecaTMYHbIX!);

- pa3paboTaTh TexHuueckue cpeacTBa nepeaayn/npuema cooBIIEHNIt KaK AnA TenedOHHbIX, TaK W
ANA TenerpadHbiX KAHANOB CBA3M, BKNIOYAA TPYNNOBbLIE KOMMAGKCH! NOBLILEHWA AOCTOBEPHOCTH ANA
BEPXHUX 3BEHLEB YNPABNEHWUA, B3aMMOAECCTBYIOWMX NO KaHaNam CBA3N € BOALLIMM KOMYECTEOM
O00bEKTOB HU3WKMX PAHIOB YNPaBNEHUR;

- €03A3Tb paboTOCNOCOBHLIA KONNEKTUB CNELMANUCTOB, CNOCOGHLIMA YCNELWHO 1 B 3aAaHHble CROKM
PEwWNTE YKazaHHbIe 3a43uM,

Steep rise in the creative biography of Igor Aleksandrovich began in mid-1962, when V) Kravetz was
appointed chief designer of the new large geographically distributed automated system 15e1
exceptional at the time of national importance. He asked Igor, which is highly valued by working
together in the process of testing the system «Bosayx1»,, lead the development of
telecommunications facilities for safe and reliable transfer of command information via
communication channels with low bandwidth and noise immunity. This is the first mandated in-
house development put in front of Igor Aleksandrovich three objectives:






- A method of increasing the reliability of the information at the receiving end of at least 6-7 orders
of magnitude (decimal !);

- To develop technical means of sending / receiving messages for both the telephone and telegraph
channels for communication, including group complexes improve the reliability for upper-tier
management, interacting through communication channels with a large number of objects of the
lower ranks of management;

- To create a workable team of experts capable of successfully and a target date to solve these
problems.

C atmu 3apavamn Uropb AnekcaHapoBMY YCNeWHO cnpaBunca. 3a 4Ba roaa nog ero
HENOCPEACTBEHHbIM PYKOBOACTBOM Bblnn CO3AaHEI (B MAKETHOM UCNOAHEHWN) 06pa3LbI BCEX BUAOB
annapaTtypsl nepeaavn/nprema TenekoA0BoiH MHGOPMaLMK (O{HOKAHANBHLIE U rPYNNOBbIE) Ha
$eppuT-TPaH3INCTOPHLIX AYeiikax. B 3To Bpems, B Hauane aarycta 1964 r., HOBGLIN FAABHBIN
KOHCTPYKTOP cvucTembl 1531, aupertop uHcTuTyTa B.C. CemeHMxKH nopyunn mHe BO3rAaBuTb 1 B
KpaTyaiwmMe cpokun pa3paboTaTb v CO3AATL ANNAPATYPY YNPEBAEHWA ANA HECKOABKMX TUNOB
NPOMEMYTOUHLIX 0OBLEKTOB — PETPAHCNATOPOB CUCTembl. OHa A0NKHAE Bbina BLINOAHATL GYHKUWK
06berToBOro LeHTpa KoMmmyTauumn cooGLIeHWIt aBTOMATU3MPOBAHHON cucTemel 1531,
UMPKYAKPYIOWMX NO KaHanam CBA3W BHe 06bekTa, a Takwe no guandueckum uenam (Kabenam) memay
TEXHUYECKUMU CPEACTBAMU BHYTPU 0ObeKTa. CPouHOCTL e Gbina 06ycnoBnena Tem, yro
pa3pabotka Uropa AnexcaHapoBMYa HAXOAWNACH YKE B NPOABUHYTOM COCTORHUY, a Ha
NPOMEKYTOUHBIX 06bEeKTax — PETPAHCNATOPAX — K CO3AAHMI0 annapaTypbl YNPaBAEHWA fame He
NPUCTYNanu.

With these objectives Igor successfully. In the two years under his direction have been established
(in a layout design), samples of all types of equipment transmission / reception telecode information
(single channel and group) at the ferrite-transistor cells. At this time, in early August 1964, the new
chief designer of the system 15e1, director of the institute, VS Semenikhin asked me to lead and
quickly develop and implemént a control equipment for severalmﬂ’intermediate objects -
repeater system. She was supposed to serve as the object message switching center automation
system 15el, circulating through channels outside the object, as well as physical circuits {cables)
between the technical means within the facility. Urgency was also due to the fact that the
development of Igor Aleksandrovich was already in an advanced state, and at intermediate sites -
repeaters - to establish control equipment did not even launch.

C atoro spemenu Hasanace n npogomxanack 6e3 manoro YeTeepTs Beka Hawa obwan paboTa B
MHCTUTYTe ¢ Uropem AneKkcasapoBuyem v COTPYAHUKAMK ero KONNEKTUBA, B KOTOPOM OH Yie Toraa
6bin NpU3HaHHbIM AMAEPOM. XOPOLWAA TEOPETUYECKanA NOArOTOBKAE U ABHEA CKNOHHOCTD K
MaTeMaTUYECKMM METOAAM UCCNEA0BAHWA NPOLLECCos AaNn emy BO3MOKHOCTb YCNEWHO DCBOUTH
AIPAKTUYECKU HOBYIO B TO BPEMA ANA OTEYECTBEHHON TEXHWKKM 061aCTb: METOALI NOBLIWEHURA
AOCTOBEPHOCTH TENEKOA0BON MHGOPMALMK N TEXHUYECKKE CPEACTBA UX peanu3auvu. 3a 3Tv Aa
roAa um BbIA CO34aH OTAEN CNEUNANNCTOB, KOTOPBIE CBA3A/M CBOIO TBOPYECKYIO AEATE/ILHOCTL NOA
€ro PYKOBOACTBOM C CO30aHWEM TEOPUM W NPAKTUKK CUCTEM M KOMNNEKCOB Nepeaaqsy AaHHbIX (c
NOBbLIWEHWEM AOCTOBEPHOCTH) NO KAHANAM CBA3M C OTPAHMUEHHOW NPONYCKHOW CNOCOBHOCTLIO U
BLICOKMM YPOBHEM NOMEX.

From that time began and lasted for almost a quarter century, our common work in the institute,
Igor Alexandrovich and members of his team, in which he was already a recognized leader. Good
theoretical training and a clear penchant for mathematical methods of investigation processes
enabled him to successfully master the new little while for the domestic technology region: methods
to improve the reliability telecode information and technical resources to implement them, During
these two years he was a department of specialists, who tied his artistic career under his leadership






with the creation of the theory and practice of systems and systems of data transmission {with an
increase in confidence) via communication channels with limited bandwidth and high noise.

B npouecce paspaboTy M UcnbITaHKit 06Pa3L08 HECKONBKUX MOANPUKALWI KOMNNEKCOB
annapaTypbl yNpasAeHUA MHE NOCTOAHHO NPYUXOAMNOCH NMUHO B3aUMOARNCTBOBATL C Uropem
AnekcauapoBuueMm, Tak KaK BO BPEMA NPOEKTUPOBaHUA M 0COGEHHONPU NPOBEAEHWN MCNLITAHMI
(coBmecTHO € 3aKa3uMKOM) NPeACTaBUTENbHONO dhparmenTa cMCTeMbl 1531 HenpepbIBHO BO3HWUKaNM
HE TONbKO TEXHWUUYECKUE, HO U CAOMHbIe CUCTEMHbIe BONPOCH, YTo Gbino obychosneHo
CTPYKTYPHbIMK 0COBEHHOCTAMM CUCTEMBbI 1531 1 ee peann3auun Ha GeppuT-TPaH3UCTOPHBIX
Aueilkax. HenocpescteenHan paboTa C HUM BCErAA OKA3bIBANACh AENOBONH N KOHCTPYKTUBHOM,
NpeacTasnAlowei Bcem paspaboTinkam MHULMATUBY B PELIEHUN KOHKPETHbIX TEXHUYECKNX
BONPOCOS8 NOC/E NPUHUKUNWANBHLIX AOTOBOPEHHOCTEN C HUM KaK € rNaBHLIM KOHCTPYKTOPOM CPeacTs
nepefayun AaHHbIX B aBTOMaTM3WPOBaHHON cucTeme 1531,

In the process of development and testing of samples of several modifications of the complexes of
control equipment | always had to personally interact with Igor, because during the design and
osobennopri tests (together with the customer) of a representative fragment of 15e1 continually arose
ngmﬁechnical but also complex systemic issues which was due to the structural features of 15e1
and its implementation at the ferrite-transistor cells. Direct work with him have always provided a
constructive, representing all the developers of the initiative in addressing specific technical issues
after the agreements in principle with him as the chief designer of data communications in the
automated system 15e1.

YeTbIpe rosa 4pe3sLINakHO ycnewHol paboTel N0 CO3A3aHUI0 NPUHUMNKANBHO HOBLIX CPEACTS
nepegayu/npruema AaHHbIX Ans cUCTEMb! 1531 OKa3aNUCh ANA KONNEKTUBA HUropa AnekcaHaposuya
W ANA HEro IMYHO TPaMNAMHOM K HOBOMY B3/1ETY: Kk maclutabHoit pazpaboTke, co3naHuio u
BHEAPEHUIO TEPPUTOPUANBLHO pacnpeaeneHHoi No scemy CoseTckomy Colo3y
TEAEKOMMYHWKALMOHHOW cucTembl o6meHa aaHHbIMKU (CO/L} AnA aBTOMAaTH3IUPOBAHHOI CUCTEMBI
ynpaenenus 65c1 ((nasHbii koHCTpyKTOp B.B. KoWawes), crasleii 8 1967 r. ocHoBHOM paboToi
WHCTUTYTA.

Four years of highly successful work to create a fundamentally new means of transmission / reception
data for the system 15e1 were for the team of Igor Aleksandrovich and for him personally a
springboard for a new take-off. a large-scale development, creation and implementation of
geographically distributed across the Soviet Union telecommunications data exchange system (ODS )
for the automated control system 6551 (Chief Designer V. Konashev), which became in 1967 the
main work of the institute. - il

Monauany, Koraa NpesnoNaranocs, 4ToO KaHaNbl CBA3N B NPOEKTUPYEMOit cucTeme 65¢l GyayT
NPOAOKEHDL! B COOTBETCTBMM C €€ MEPAPXMULCKOM CTPYKTYPOI YNpaBneHua (NogUMHEHHOCTH),
Ka3anocb, YTO AOCTATOMHO NMWb NepesecTh paspaboTanHsie AnNA aBTOMATU3IMPOBAHHOMN CUCTEMDI
1531 TexHuyeckue cpeacTBa nepeaayn/npUema J4aHHbIX Ha HOBYIO 3NEMEHTHO-KOHCTPYKTOPCKO-
TexHonoruyeckyio 6asy (KTE) 3-ro nokoneHun (Mykpocxemet), n npobaemel B3amoaeiCTBMA
yAaneHHbix 06bEKTOB NO KaHanam cenasu GyayT pewensl. OaHaKo MaciuTabbl cucTems! 65¢cl (no
KONMYEeCTBY CPeACTB TENSKOA0BOH CBA3M HA HEKOTOPLIX €@ OGLEKTAX BbICWHX PaHIoB) OKa3aamnch
Hpe3ImMEPHLIMW NPH TAKOM CUCTEMOTEXHHUYECKOM peiueHuk. UMeHHo Torga, B 1968—-1969 rr., MU.A.
MU3KH BMECTE CO CBOMMM BAMMAALINMU COTPYAHNKAMK- eAUHOMBILAEHHUKamu J1.C. YprHCOHOM K
[.K. XpamewmHbIM Npeanosiam COBEPWEHHE HOBLIA ANA OTEYECTBEHHOMN CHCTEMOTEXHUKU mMeToq
peanusaynn uHdopmayoHHoro obmena memay obvektamu ACY: Hcnons3osanue ceTepoil
CTPYKTYPbI KGHANOB CBA3M (Nepeaadn faHHLIX) C aBTOMaTUHECKUMY LEHTPaMK KOMMYyTaLMK
MHGOPMALMOHHLIX BAOKOB, TaK HA3bIBAEMbIX NaKkeToB (Npu 0GmeHe $HOPMaNU30BaHHBIMK
coobuwennamn ans undposoii 06paboTky — Kogorpamm). 370 Bbino TOrAa He TONBKO
AIPMHLIMTNANBLHO HOBLIM, HO W, CMEN0 MOMHO CKa3aTh, PEBONOLMOHHLIM MPOPLIBOM B Y3CTH
NPOEKTUPOBAHUA U CO3aHWUA TaK Ha3biBaembix 60AbWKHX ACY, COABPMBUNX MHOMECTBO






23HOPOAHLIX TUNOB 06LEKTOB W NHGOPMAUNOHHBIX CBA3ER MeXAY HUMKU. Uaen cosaanun 6a3oBoi
cucremobl obmeHa gaHHbimMK (COfl) v ee KOHKpPETHaR peanu3aayua B MHTepecax ACY 65¢l
obecneunsany peskoe cokpaueHue yucna Tpebyemblx KAHANOB CBA3M Ha Beell Tepputopuu CCCP 1
MUHWMH3ALMIO COCTaBa TEXHWUYECKUX CPEACTB Nepeaaun/npuema aaHHbIX Ha obberrax ACY c
AHOBPEMEHHbIM YBRIMYEHUEM HAASKHOCTH A0BeAeHUA coobleHuid 40 aApecaTos W NOBbILEHWEM
NoKa3aTteneit BepOATHOCTHO-BPEMEHHDIX XapaKTepucTuk (BBX) aoBeaeHna coobuieHuii B npoueccax

nHPOPMaLMOHHOTO B3aUMOARHUCTBUA OO BERTOB.

Initially, when it was assumed that the communication channels in the projected system 65s1 will be £ ¢ (
laid in accordance with its hierarchical management structure (subordination), it seemed, it just move

designed to automated 15e1 technical means of transmitting / receiving data to the new element- kL
design and technological base (EKTB}) third generation (IC), and the problems of interaction between 6 3~
remote sites through communication channels will be resolved. However, the extent of 65s1 (by h <
means of telecode links to some of its objects of higher rank) were found to be excessive for such a

decision system integrators. It was then, in 1968-1969., IA Mizin, together with his closest

collaborators-minded LS Urinson and GK Hrameshinym offered a completely new system design for

the domestic implementation method of information exchange between objects of ACS: Use of the

network structure of communication channels (data transmission) with automatic switching centers of \

information blocks, called packets (formalized in the exchange of messages for the digital processing

- kadogramm). It was then not only fundamentally new, but also safe to say, a revolutionary

breakthrough in designing and creating the so-called large ACS aznorodnyh containing many types of

facilities and information links between them. The idea of creating a basic data exchange system

(ODS) and its concrete realization in the interests of ASU 65s1 provide a sharp decline in the number

of required channels of communication throughout the USSR and the minimization of technical means

of transmission / reception of data on objects with WS dnovremennym increase the reliability of

communicating messages to the recipients and improving indicators of the probability-time ~) (,Zg,,{

g {

AV

characteristics (WWH) communicating messages in the process of information exchange facilities.
 oTlaTatABs o

370 HOBWECTBO BLINO AaKTUBHO NoAAePHaHO MNaBHLIM KOHCTPYKTOPOM cucTembl 65¢i B.B.
Konawesbim, gupertopom HUUAA B.C. CeMEHUXMHBIM, 8 TaKKe HAYaNLHUKOM BOMCK CBA3M MO
CCCP A.WU. Benossim. OrpoMHbIE NEPCNEKTHBLI, OTKPHLIBLWWECA C NPUMEHEHWEM HOBOM OpraHvU3aLum
MHGOPMEUNOHHOTO 0BMeHa B BONBLUNX COMHBIX TEPPUTOPHANLHO pacnpeaeneHHbix ACY,
BbIABMHYNW [NaBHOrO KOHCTPYKTOpa COA Uropa Anekcanaposuya MuanHa Ha ocTpue npobaembl
co3aaHuA ACY Ha HOBbIX CUCTEMOTEXHUYECKMX NPUHLUMNaX. C 3TOFo BpemeHu HayuHan (1
NPOU3BOACTBEHHAR) AEATENLHOCTL Mropa ANeKCaHAPOBKYA BLILUAA HA HOBbIIA, MOMHO CKa3aTb,
rOCYAAPCTBEHHBIN YPOBEHL, NOCKONLKY co3ganue COJl, Kak TeNeKOMMYHWKaLMOHHOTO Ba3uca
cucTeme! ynpaeneHua 65¢1, crano 3aaaveil NePBOCTENEHHON BaMHOCTY.

This innovation has been actively supported by the chief designer of the system 65s1 VWV
Konashevym, director NIIAO VS Semenikhina, as well as chief of Army Signal Corps Defense of the
USSR Al Belov. Enormous prospects opened up by the new organization of information exchange in
large, complex, geographically distributed control systems, advanced the Chief Designer of SOD lgor
Alexandrovich Mizin at the forefront of the problem of creating automated control system integrators in
the new guidelines. Since then, the scientific (and industrial) activity Igor Aleksandrovich has entered
a new, one can say the state level, since the establishment of ODS, as telecommunication base
management system 65s1 became of paramount importance.

C Toii nopbt Ha Urope AneKcaHAPGBUYE OKA3a/ICA PY3 MHOMECTBA Pa3HOPOAHLIX NpoBnem, KOTOpbIE
B Npouecce pa3paboTku M CO3AaHMA CUCTeMBI TPEGOBAU HOBBIX B TO BPEMA, ONEPaTUBHBIX W TOYHBIX
CUCTEMOTEXHUUECKUX PelleHWi B CambIX pasanyHbLIX 061acTAX; B TOM uuche:

- o6uie i nAE0NOTMM CUCTEMDI, BKIOHAA ONTUMAU3ALMIO TOMONOTHM CETH ANA BCell TeppuTopuu CCCP;
- aNropuTMOB (NPOTOKONOB) A0BEAEHMA COOBLIEHMI NO KaHaNaM CBA3W Pa3NIMNHON PUIMIECKO
MpUPOAs! (NPOTOKO/IbI KAHANLHOTO YPOBHA NO COBPEMEHHOM TEPMUHONDIN);

- aNropuTMOB (NPOTOKO/I0B) CRTEBOTD YPOBHA, OGECNEUUBAIOLLIMX MAPLUPYTU3ALMIO A0BEAEHUA
coobuiennii No ceTH B COOTBETCTBUM CO CNELUBUHHOMN, BECbMa CACHKHON CMCTEMOT apecoBaHUA






cooBuieHni Kak OTARNbHBIM aapecatam, Tak U rpynnam o6bexTos ACY, uto 66110 Heobxoagumo AR
YCNEWHOTo GYHKUMOHUPOBAHWUA aBTOMAaTHUSMPOBAHHOW CMCTEMbI YAPaBAEHWA 65C1 B peansHOM
macwrabe spemeHu;

- GATOPUTMHUHECKUX METOA08 NOBLILEHWUA HAAEMHOCTH A0BEAEHUA COOBLIEHMI NO CETH NyTem
OpraHW3auni B Hei MHOTOKaHaAbHLIX TPAKTOB;

- IPMHUUNOB LEHTPAW30BaHHOTO YNPaBNeHNA CeTbio (MOHUTOPMHIA N PeKOHBUrypaunu);

- NPOEKTUPOBAHMA U CO3AAHUA TEXHUUECKUX (BNNAPATHLIX U NPOrPaMMHLIX) cpeacTs
{oaHOKaHaNLHBIX W rPYNNOBLIX) ANA Nnepeaaun/npuema TeNekoa0BON nHbOpMauMKU Ha HoBOI DKTE
3-ro nokoneHnAa (Ha MMKpoCXxemax), BKAKOUan paspaboTry HOBLIX MOAEMOB;

- NPOEKTUPOBAHMA U CO34aHUA CEMENCTBA KOMINIEKCOB OKOHEYHbIX CPeACTB cUCTEMbl 0BMeHa
AaHHbimMK (KOCCOA) ana MHOTOMMCAEHHBIX W NPU TOM Pa3HOPOAHBIX NO cocrasy obopyacsaHna n
DYHKUMOHANBHOMY HazHA4YeEHWI0 06bEKTOB cuCcTemMbl 65C1-aboHeHToB con;

- NPOEKTUPOBAHUA U CO3AAHNA BLIMMCANTE/ILHBIX KOMINEKCOB KOMMYTaLMKM coobuieHnit (BKKC) gna
ABTOMETUYECKWUX LEHTPOB KOMMYTALLMK, BKAKOYAA CO3AaHmMe ANA HUX IBM (Takme Ha HoBO#t IKTE);
- CO3AaHUA CI0MKHBIX KOMANEKCOB Nporpammuoro obecnevenna ana BKKC aBTomMaTMYecKkux LeHTpos
KOMMYTaUMuK;

- NPOBEPKU U UCNBITAHUIA NPeACTaBUTENbHORO dparmeHTa CO/l Ha CTeHAaX C UCMONb30BaHNEM
peantHbiX KAHANOB CBA3Y;

- Cneurpuyeckoi, CNOKNBWERCA B AaHHOM CUTYaLMK Npobaemb! «NPOCBETUTENLCKON»
AEATENLHOCTU [NEBHOrO KOHCTPYKTOPa W.A. Mu3viHa No pa3bacHEHWIO U NPoNaraHae HOBOW
UAE0N0TUK CO3AAHNA TEACKOMMYHHUKALMOHHOW CMCTEMBI 0OMEHA AaHHBIMMW B Cpefie 3aKa34YuKOoB,
COMCNONHUTENEN, 3 TakKe PYKOBOAALLWNX OPraHOB, C ONACEHUEM BOCNPUHUMABLLIMX «Noe3gKy 8
HeaHaemoen.

From that time on Igor was a set of heterogeneous goods problems that in the process of designing
and creating new systems required at the time, operational decisions and accurate system integrators
in various fields; including:

- The general ideology of the system, including the optimization of the network topology for the entire
territory of the USSR;

- Algorithms (protocols) communicating messages through communication channels of different
physical nature (data link layer in modern terminology);

- Algorithms (protocols), network layer, provides routing communicating messages on the network in
accordance with a specific, highly complex system of targeting messages to individual recipients, and
groups of objects of ACS, which was necessary for the successful operation of the automated control
system 65s1 in real time;

- Algorithmic methods of increasing the reliability of communicating messages on the network through
the organization in its multi-channels;

- The principles of centralized network management (monitoring and reconfiguration);

- Designing and creation of technical (hardware and software) agents (single or group) for the
transmission / reception telecode information on the new EKTB third-generation (on chips), including
the development of new modems;

- Designing and creating a family of complexes of terminal means of data interchange (KOSSOD) for
numerous and diverse that the composition of the equipment and the functional purpose of objects in
the system 65s1 subscribers SOD; Bhre

- Designing and creation of computer complexes message switching (W&KS) for automatic switching
centers, including the establishment for these computers (also on the new EKEB), D T g

- The creation of complex systems software for VKKS automatic switching centers;

- Inspection and testing of a representative fragment of SOD on the stands with the use of real
communication channels;

- A specific, established in this situation, the problem of "awareness” of the Chief Designer, IA Mizin to
explain and promote a new ideology of a telecommunication system for data exchange among clients,
subcontractors, as well as governing bodies, in fear of perceiving the "journey into the unknown."






3a acem aTm Bbin HENOYaTLIN Kpaii HOBATOPCKUX, BECbMa TPYAOEMKMUX PaboT NO NPOEKTUPOBaHMUIO,
M3rOTOB/IEHUIO HA 33BOAAX U BHEADPEHWIO LIMPOKOTO CNEKTPa CAOKHBIX aNNAPATHLIX M NPOFPaMMHBbIX
KOMN/IEKCOB, 3 TAKXKE HOBLIX aATOPUTMOB (MPOTORCA0B) MHHOPMALMOHHLIX TexHoNorvii. Henb3a He
CKa3aTb Npu 3TOM, YTO 3aAa4v Uropa AnekcaHApPOBUYA CUALHO YCAOMHAANCH TaKKe
HEOBX0AUMOCTbIO COTIAcoBbLIBATL CPOKK 3TUX Pa3paBoToK co cpoKamu pa3paboTiy Apyrux
cOCTaBHbIX HacTen ACY, KOTOpbie HE MO B3aUMOAEHCTBOBATL APYT C ApYrom 6e3 cucTemo!
o6meHa AaHHLIMKU — TeneKOMMYHUKaLMOHHOro Ga3uca Bceil cucTembl. Kpome Toro, nMoHepckas,
COBEPLIEHO HOBAA MO 3aMblCAY U TEPPUTOPHANBHOMY pasmaxy cuctema o6MeHa JaHHbIMU
BbI3bIBANIA COMHEHUA W LaKe ONACEHUA U HEAOBEPME 3aKa34YKKa B NPOUECCce PeleHna
BO3HUKAIOWMX NPobnem 1 TpYAHOCTENR, HO LieNeyCcTPEMAEHHOCTb, HACTOIMYMBOCTL 1 3pyanLMa UropAa
ANEKCaHAPOBWYA, 3 TAKKE NOAAEPIKKA PYKOBOACTBA MHCTUTYTA CRACaNN NOSOKEHWe, KadaBlueacn
3a4acTyio be3ebIxOAHBIM.

Behind all this was no end of innovative, highly labor-intensive work on the design, construction of
factories and the introduction of a wide range of complex hardware and software systems, as well as
new algorithms (protocols) of information technology. We can not say here that the problem of Igor
Aleksandrovich greatly complicated by the need to coordinate the timing of these developments
with the terms of the development of other components of the ACS, which could not interact with
each other without data exchange system - telecommunication system-wide basis. In addition,
Pioneer has occurred on a new plan and the territorial scope data interchange system is beyond
doubt and even fear and distrust of the customer in the process of solving the problems and
difficulties, but the dedication, perseverance and erudition, Igor, as well as support leadership
institute saves the day, which seemed often hopeless.

Pabotan 8 obwecncreMHOM NogpasaeneHun npy FnasHom KOHCTpYKTOpE cucTembl 65c1 B.B. L /
KoHawese, a uacTo BcTpedanca ¢ Uropem ANeKCaHAPOBUYMEM HA TEXHUYECKUX W OPraHM3aLUOHHLIX
COBELAHHAX, U A BUAE/, KaK MHOTO W NNIOAOTBOPHO OH pabotan Bo BCex cdepax cozpaanna COA — Cla (

NO CYWECTBY, KOPEHHBIM B YNPAMKE MHOMOYUCAEHHOIO CO3AGHHOMO M KONNEKTUBA pa3paboTunKos
Hay4Ho-TeXHUUYECKoTo LieHTpa (HTL), obveannAswero nopoii Ao nonyTopa ThicAy 4enoBex. B eprog
€03aaHuA v sHegpeHua COJ B 3KCRAYaTaumIo ckazannch BnecTawue opraHMsaTopckie cnocoB6HOCTH
Wropa AnekcaHgposuua, cymeslero nofo6parth U BbIPaCTUTL AOCTOMHbIX pyKOBOAUTENEH BCEX
OCHOBHbIX Hanpaeneruii paspaborku.

Operating system-wide unit under the Chief Designer of 6551 VV Konasheve, | often met with lgor
Aleksandrovich on technical and organizational meetings, and | saw how much fruitful, he worked in
all aspects of creating SOD - in fact, indigenous to harness the numerous application of his
development team, Science and Technology Center {STC), which unites sometimes up to fifteen
thousand people. In Heat-creation and implementation of ODS in the operation affected brilliant
organizational skills Igor, who was able to pick up and grow a worthy leaders of all major
developments.

HecMOTpA Ha OrpomHyI0 3aHATOCTs, Mropb AnekcaHaposuy, Byayuu YenoBeKom BecbMa
UeneycvpemneHHblm, HaxoAUN BPEMA ANA HAYUHbIX U3bICKAHUI B TEOPUM U NPAKTHKE CO3AaHUA
TENEKOMMYHUKAUNOHHbBIX CUcTEm. UMeHHO B 70-e rogst — roapl HanpaAXeHHeRWero Tpyaa u
BLICOKOM NPOGECCHOHANbHOI M FoCYAaPCTBEHHOI OTBETCTBEHHOCTH, OH € GABCKOM sawuwaer
AOKTOPCKYIO AUCCEPTALMIO W B COABTOPCTBE C BEAYLWUMM CNeUUANUCTaMKU HCTUTyTa (N.C.
YpuHcoHom 1 I'.K. XpamewsHbim) usaaer 8 1972 ¢, kuury «MNepepava MHPOPMaLWU B CETRX C
KommyTaumei coobLuenwiin,

Despite his extremely busy schedule, Igor, being a man of very determined, always found time for
research in the theory and practice of telecommunications systems. It was in 78@=years - the years of
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hard work and high professional and public responsibility, he brilliantly defended his doctoral
dissertation in collaboration with leading specialists of the Institute (LS Urinson and GK
Hrameshinym) publishes in 1972 the book " Transmission of the information in the circuit-switched
communications.

B weil Bnepsbie Gbina npeacTasnexa TeopeTuyeckan 6aaa AOCTPOEHKA K HYHKUMOHWUPOBAHUA
MHPOPMALMOHHLIX CeTel, cnymuBWwan o6ocHoBaHWeM cosganua COJ Ha npPUHLMNaXx
aBTOMaTHMYECKOH KOMMYTaLWK NaKeTos..

It was first presented the theoretical basis of construction and operation of information networks,
which served as the rationale for the ODS on the principles of automatic switching of packets.

Ycnewwoe 3asepwieHue cospadua COJL v ee BHeapeHun 8 IKCNAYaTAUMIO UMETH OTPOMHOE,
NOMCTUHE rOCYAAPCTBEHHOE 3HAYEHUE AN1A YCNELWHOro GyHKLMOHNMPOBAHUA CUCTEMBI YNPABNEHUA
65c1, 4to BLIN0 OTMEYEHO NpUCyRAeHUeM MasHOMY KOHcTpykTOpY COA U.A. MH3nHy 38aHUA
Naypeata fleHMHCKOW npemuu.

Successful completion of the ODS and its introduction into service were great, a truly national
importance for the successful management system 65s1, and this was awarded the Chief Designer of
SOD IA Mizin Laureate of the Lenin Prize.

Cneumnduna COJ] Kak G0NbLIOIH TENEKOMMYHUKALMOHHON CHCTEMBI, oxeaTeiBaoLLei 8CI0 Tepputopuio CCCP,
Tpe6oBana panbHeRWNX AHCTBUII NO e IBOAIOUUOHHOMY PaZBUTHIO W COBEPWEHCTBOBaHNIO. M BHOBL Mropb
ANEeKCaHAPOBUY OKA3ILIBAETCA HA NePeAHEM KPAe: PA3BEepThIBAET UWKA HCCABAOBATENLCKUX W ONBLITHO-
KOHCTPYKTOPCKUX PaBoT NO CO3AAHMIC W BHEAPEHNIO B NPAKTUKY NPOEKTHPOBAHUA MHPOPMALUOHHLIX CUCTEM
COBpEMEHHbIX NPOTOKOAOB B3aNMOAEHCTBUA OTHPLITLIX CUcTEM. COBMECTHO C rpynnoit cotpyaxmKos (A.M.
Kynewoseim, B.A. BoraTeipesbim ¥ Ap.) NMILET HOBLIE KHUMM NO 3TN TemaTuke. BoarnaenaeT, KaKk MABHLI
KOHCTRYKTOR, PAA APYFUX OTBETCTBEHHLIX Pa3paboTOK CNeUuWanbHLIX CHETEM Nepeaaun AaHHLIX U YNpaBaeHus.

Specificity of SOD as a large telecommunication system covering the whole territory of the USSR,
and demanded further action on its evolutionary development and improvement. Again, lgor is at
the forefront: deploy cycle research and development work on the development and
implementation in practice of designing modern information systems open systems interconnection
protocols. Together with a group of staff {AP Kuleshov, VA Bogatyrev, and others) wrote the new
book on the subject. Heads, as chief designer, a number of other critical development of special
systems and data management.

3pyanuua Uropa AnekcaHaposu4a Bo Bcex 0BacTAX CUCTEMOTEXHMKN Gblfa NOYTH
BceobbemAloweit, 4To Bceraa BbI3bIBANO YBaKEHUE COTPYAHUKOB, COVUCNOAHMTENEN M 3aKa3HKMKOB. A
€r0 HaCTOMYMBOCTb U UENRYCTPEMAEHHOCTD, CUCTEMHOE MBILNEHKE U YCNEewWHblid ONbIT CO34aHKA
COL4 v apyrux cNOMHBIX CUCTEM B BO3INABAAEMOM UM HTU caenanu ero oAHUM U3 Cambix
aBTOPHTETHLIX CNELUANUCTOB B cTpaHe. Bo BcAKOM cayuae, Tak 6bin0 A0 1989 roaa v nocne, Horaa
NpeKkpaTuNoCL Moe HenocpeacTeeHHoe oblueHne ¢ Hum B cteHax HUW AA nocne ero nepexoga Ha
AOMKHOCTL AnpeKTopa UHcTuTyTa npobnem nHdopmaTHru Akageminm Hayk CCCP. Moatomy
HecayyaiHo Wropb AnekcaHapoByy MU3WH NO CBOMM Hay4HbIM 3acnyram Hbin n3bpaH akagemukom
PAH u 8 1997 r. ctan FeHepanbHeIM HOHCTPYKTOpPOM ACY BoopyseHHbIX cun Poccuitckoii
Pegepaumu. Takos Bbin KpyTOl B3neT ero HEOPAUHEPHOI KPEATUBHOMN AUYHOCTU.

Erudition Igor Aleksandrovich in all areas of systems engineering was almost full, that has always
been a respected staff, subcontractors and customers. And his perseverance and dedication,
systemic thinking and successful experience in creating SOD and other complex systems in the SEC
he heads has made him one of the most respected professionals in the country. Anyway, it was not






until 1989 and after, when stopped my direct contact with him within the walls of SRI AA after its
transition to the post of Director of the Institute of Informatics Problems of the USSR Academy of
Sciences. Therefore, by chance, lgor Alexandrovich Mizin on the scientific merit was elected an
academician of the RAS and in 1997 became Chief Designer ACS Armed Forces of the Russian
Federation. That was a steep rise of its extraordinary creative person.

B 3aknioueHne cnegyert crasath, YT0 Uropb AnekcaHaposuy, pYKOBOAMBILKMIE GONbWWMK
KONNEKTUBaMKU U OTBETCTBEHHLIMK Pa3PabOTKaMMN CNOMHBIX CUCTEM, BCErAa OCTaBasCA OTKPLITLIM K
06UEeHUIo YeNOBEROM, NMPOABAABLUMM MMBOW MHTEPEC W K APYrum obnactam. OH nbun uckyccreo
(cam Hennoxo pucosan, 0cobeHHO BO BPEMA CKYYHBIX AOKN3AO0B HA COBELLAHUAX) U CROPT
(perynapHo urpan c KoOMaHAoM COTPYAHUKOB B BOneiGon), Gbin MHTEPECHLIM, MOGO3HATENBHBIM,
KOMMYHUKabenbHbim Yenosekom. OH ymen yBaeub cobeceaHuka, a ero BbICTYNNEHNA Ha
COBEWAHHUAX U 0OCYHAGHUAX HAYYHOTEXHUHECKUX NPOGAEM OTAMYANNCH ACHOCTBIO MBICAH,
HETKOCTLIO M3NGHEHUA, CTREMUTENBLHOCTLIO peyun, Bbinn oGocHoRaHel U yEeanTensHbl. Becerpa v 8o
Bcem oH Bbln nepsbim!

In conclusion, we should say that |gor, who led large teams and responsible development of complex
systems, has always remained open to dialogue man, took a keen interest in other areas. He loved
art (itself a good draw, especially during the boring reports at meetings) and sport (played regularly
with team members in volleyball), was interesting, curious, sociable person. He knew how to
captivate his interlocutor, and his speeches at meetings and discussions of scientific and technical
problems is clarity of thought, clarity of presentation, the swiftness of speech were reasonable and
convincing. Always and everywhere it was the first!

Y BCeX, KTO €ro 3Han, uma Uropa AnekcanapoBuya MU3MHA BCEraa Bbi3kIBANO M NPOJOMKAET
8bl3bIBaTh YBAKEHHWE K €10 3pYAUUNY, CNELUANbHBIM CUCTEMOTEXHUYECKMM 3HAHWUAM, a TaKHKe
BOCXWUWEHWE €70 INHHOCTLIO: TANAHTAWBON, LeNeYCTPEMARHHON, MHTEAAMFEHTHONH, obaaTenbHoii!
CeeTtnan namatb 06 W.A. MuanHe ocTaHeTCcA B CEPALAX BCeX, KTO umen cuactbe paboTaTh BMeCTe ¢
HUM.

Everyone who knew him, the name of igor Alexandrovich Mizin has always been and continues to
respect for his erudition, the special knowledge system integrators, as well as admiration for his
personality: a talented, focused, intelligent, charming! The bright memory of 1A Mizin will remain in
the hearts of all who had the good fortune to work with him.
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TOAbKO 3abpakosaTb 0AMH M3 Gnokos coobilueHun, kak BpakyeTca v Bce coobuleHne. KonMuecTso
AoeefieHHbix coobleHnil NnaaaeT. B CBA3N C Tem, YTO Ml He MOKeM BONble YBENNYUBAETL BPEMA
nepeaayn, HEBOIMOMKHO AANbILE NOBLILATL N3BLITOYHOCTL MHPOPMALUN NPU KOANPOBAHUM.
OcTaeTch 04MH NYTb — NOBbIWEHWE IHEPTETUKN PagUONUHUW. Bo-nepsbix, HeaBxoanmo npu
ncnbiTaHuax KCBY BOCNoNb30BaThCA NepeaalolumMm CpeacTeamu AeficTeyloweli CUCTEMBI CBA3M, a
Ham BLIAGNAIOT NepeaaTHUKKA N0 OCTATOUHOMY NPUHLMMY, KaK NPaBUAC,MaN0t MOLYHOCTH. B
AancHeiiem TpebyeTcA NOBLICUTE IHEPTeTUKY NEPBUYHOI CETU KaHANOB CBA3N, HO 3TO
KOMNETEHUMUA YNpaBaeHua cBasu BM®. C.0. Axpomees BCe RO HAN, COFAACKACA C NPEANOKEHUAMMU U
Aan yKa3zaHuA 0 A0BEAEHUW NEPBUYHON ceTu paguocensu BM® po tpe6Gopannii KCBY. Yepea wecTtb
mecaues TpeGyemble Nokasatenn HaaemHocT BOC Gbinu AOCTUrHYTLI, @ ynpaBneHue ceasn BM®
0Becneunno rocyAapcTBEHHbIE UCMLITAHNA COBPEMEHHLIMU PAAMONEPEAIIOLLUMM cpeAacTeamu. B






N4y

nTore KCBY rocyaapcT BeHHbIE MCNbITaHMA BbiAEPKana, B Aekabpe 1979 r. yreepanam aKT
FOCYA3PCTBEHHbLIX UCNLITAHUH, W cUCTeMa Bbina AONYILEHS K OMBITHOW 3KCNAYaTaLMK.

only to reject one of the blocks messages, such as marriage and the entire message.
Number of reported messages decreases. Due to the fact that we can no longer increase the
transmission time, can not further increase the redundancy of information for encoding.
There is only one way - increasing energy radio. First, you must take the tests &8 (< < &7
transmitting means serving communication system, and we allocate the transmitters on the
residual principle, usually of low power. In the future you want to increase the energy of the
primary network of communication channels, but it is the competence of the department of
communications of the Navy. SF Akhromeyev all of nyal, agreed with the proposals and
gave instructions on bringing the primary radio network of the Navy to the requirements of
BAS. After six months of the required reliability biofeedback have been achieved, and the
control connection of the Navy has provided the state tests with modern radio-transmitting
means. As a result, state vennye withstood the test, in December 1979 approved the
act of state tests, andfthe system was approved for trial operation.

[<cga
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KomaHAap! HU3Wemy 3BeHY, HanpUMep, PaKEeTHOMY NOJIKY, UCXOAAT HENOCPEACTBEHHO M3 LleHTpa, a
He ToNbka C Bamkaliwero o6bekTa, KOTOPOMY NOAMMHAGTCA NOAK. MPEXHWI noaxoy, k npobnemam
nepeAauu MHGPOPMALMK NPeLNONaran, YTo B 3TOM CAyuae BCE NYHKTLI YNIPaBNEHHA 1 WTabbl
BEPXHErO YPOBHA AONMHbI NPEBPATUTLCA B OTPOMHLIE Y3/ibl CBA3M.

Low-level commands, such as missile regiment, come directly from the Centre, not only with
the nearest object, which is subject to the regiment. The former approach to the transfer of
information suggests that in this case all control points and the staffs of the upper level have
become huge centers of communication,






