PABOTA C UHOOPMALUEN
DATA ACQUISITION AND PROCESSING

3anyck anmapatoB M pa3paboTKa HOBBIX
NprOOPOB MMEIOT, B KOHEUHOM CYETE, OIHY
LIeJIb — Y3HATh YTO-TO HOBOE 00 OKpYKAIOIIEM
MMpE U CIeIaTh 3TO 3HAHKE OOIIUM JOCTOSTHU-
eMm. IToatomy, Korna peub UAET 0 paboTe C UH-
dopmMmalireii, UMEIOT B BUAY HE TOJBKO HEIO-
CPEICTBEHHO MPUEM MAHHBIX C KOCMHUYECKUX
anmapaToB, HO ¥ COOTBETCTBYIOIIYIO WH(pa-
CTPYKTYpY, C ITOMOIIBIO KOTOPOW HCCIIEIOBa-
TeJIb MOXET ITOJIy4aTh MOCTYII K JaHHBIM, pa-
60TaTh ¢ HUMUA U OOMEHUBATHCS pe3yJibTaTaMU
¢ KojuieraMu. B uX 4muCIIO BXOOAT M Te, KTO
HeMOCPEeICTBEHHO YJacTBYeT B IPOEKTE, U Te,
KTO paboTaeT B TaHHOU 00J1acTh, U naxe Gojee
LIMPOKAsT ayIUTOPHUsSI — BCE, KOMY MHTEPECHDI
KOCMHUYECKHE UCCISIOBAHUSI.

Hctopust coszmaHust oOTaella OTHOCUTCS
K KoHly 1960-xrr., korna B MHcTUTyTE MMO-
SIBUJIACH TIEPBbIE BBIYMCIUTEIBHBIC MAIIUHBI:
BOCM-4, BOCM-6, nuHelika MalInH Kiacca
EC. Torna xe ObUIM 3aJI0XKEHBI 1 OCHOBBI BCEX
CJIy>k0, obecreyrBalomuX paboTOCIIOCOOHOCTh
BBIYMCIIUTEIPHBIX MAIIWH: WHXEHEPHAs! CITyXK-
0a TeXHUUYECKOM MOIAEPXKKHM, CIIyKDa cUCTeM-
HBIX IPOTPAMMMCTOB 1 CHJIbHAST OIlepaTopcKast
clryx0a.

CraHOBJIEHUE U Pa3BUTUE BBIYMCIUTEIbHO-
ro nueHtpa MKW PAH Hepa3pblBHO CBSI3aHbI
¢ umeHamu 3abuskuHa I'. M., Munaesa B.I1.,
ITokpaca B.M., YecaiunalJl.C., Ckomnuo-
Ba A.Il., Ilepensiruna C.I1., LlleByenko B. U.
Ha npotstkeHnn nmocnenHux 25 JIeT OTaea BO3-
raBisit Anekcanap bopucoBuy AnekcaHapoB.

Bexoit B ucropun MHCTUTYTa 1 oTAena cTan
mapT 1986 1., Korma B paMKax MeXIyHapOIHO-
ro mpoekTa Mo u3yuyeHuio BeHepbl U KOMEThI
Tanness ocywecTBisiuch npuém, oodpadoTka,
XpaHeHHe U OTOOpaXkeHHWe B peajbHOM Bpe-
MEHM Hay4yHOl uHGOpPMALIMK, TOJYyYeHHON
¢ TIpubOOPOB MEXITJIAHETHBIX CTaHLMi «Bera-
1» u «Bera-2». 1151 3TOr0 Ha 0a3e BBIYUCIIU-
TEJbHBIX MOIIHOCTE oTaena ObLUI pa3padoraH
KOMIIJIEKC HECTaHIAPTHBIX allapaTHBIX U MPo-
TPaMMHBIX CPEICTB, BKJIIOYAsl YCTPOMCTBO CO-
npskeHus TiaaBHOM DBM ¢ onTOBOIOKOHHOM
JIMHUEW CBSI3M W YCTPOMCTBA COTIPSIKEHUS
¢ BupeorepmuHaiamu CBUT. B pesynbraTte
y4YE€HBIE U IPYTHE TOJIb30BaTeIN TeleMeTpuye-
CcKOil MHGMOPMAIIMY TIOTYYUIIN OIEPATUBHBIN
IOCTYIl K JOAHHBIM C OOOpYIOBaHHBIX pabo-
YuX MECT UM BO BpeMs ceaHca CBSI3M, M IO3XKe
Ut 6oJiee MeTaTbHOTO M3YYEeHUS MOTyYeHHBIX
MaTepuasos.

Every scientific space project has one ulti-
mate purpose, which is to find out something
new about the world surrounding us, and then
share this knowledge. So when we talk about
working with scientific data, we mean not only
receiving data from satellites, but also the whole
infrastructure, which enables research teams to
access the data, manage it, and exchange the
findings with colleagues, and not only those im-
mediately involved in a project, but to everybody
interested in space research worldwide.

Establishment of the Department dates back
to the late 1960s, when the Institute acquired
first mainframe computers: BESM-4, BESM-6,
ES series. This also laid the basis for all services
that maintained operation of the computers: En-
gineering Technical Support Services, Software
Engineering Services, and ever-reliable Operator
Services.

Creation and development of the IKI RAN
Computer Center is inextricably connected with
the names of Zabiyakin G.I., Minayev V.P.,
Pokras V.M., Chesalin L.S., Skoptsov A.P.,
Perelygin S. P., Shevchenko V.I. Over the last
25 years the Department was headed by Alexan-
der B. Alexandrov.

A milestone in the history of the Institute and
Department occurred in March 1986, when, as
part of the international mission investigating
Venus and Comet Halley, the instruments data
from space probes Vega-1 and Vega-2 was re-
ceived, processed, stored, and displayed in real
time. To achieve that, non-default hardware and
software capabilities were developed, including
an interface unit for the central computer and a
fiber-optic communication line, and interface
units for SVIT video terminals. As a result sci-
entists and other telemetry users gained on-line
access to the data from equipped workstations
and during communication sessions, as well as
later for a more detailed study.
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TRI-ESUHC  emmnabeation Line

TEEIEH

Operator workstation

VHUKaJIBHBIA B TO BPEMsI OITBIT I10 JOCTYITY
K OAHHBIM, IPMHUMAEMBIM C KOCMHUYECKOTO
anmapara, ¥ UX OTOOpaXXeHHUIO B peXUMeE pe-
aJbHOTO BPEMEHM HE TOJBKO B aji(haBUTHO-
MGpPOBOM, HO U TpaUUYECKOM peKUMe ObLIT
BBICOKO OIICHEH COBETCKMMM U 3apyOeKHBIMU
CIIENMAIMCTAMM, [IPUHMMABIIMMU  y4acTHe
B DKCIIEpPUMEHTE.

CoTpyIHUKMA oOTOeja TPUHUMAIM caMoe
HEIOCPEINCTBEHHOE YYacTUE B CO3JAHUM CU-
CTEM BBICOKOW IPOM3BOAMTENIBHOCTU C UC-

[MOJIb30BAHMEM  IMapaUIEJIbHBIX ~ MaTPUYHBIX
MIPOLIECCOPOB, CBSI3aHHBIX C LIEHTPAJIBLHBIM
rnpoueccopoM. IIpyMepoM Takoi  BBICOKO-

TTPOU3BOIUTEIBHOI CHCTEMBI MOXET CIYXKWTb
KOMITJIEKC, pa3pabOTaHHBII  COBMECTHBIMU
yeunusimu yuéuoix UKW PAH CCCP u 00b-
enuneHuss M3O0T (boarapus). IlpumeHeHue
caMoit COBpeMEeHHOM 3JIeMEHTHOM 0a3bl, HOBBIX
KOHCTPYKTOPCKMX U TEXHOJOTMYECKUX pelle-
HUM MO3BOJIMJIO CO3[aTh HAAEXHBIIA B DKCILTY-
atallMy  MajloTa0apUTHBIN  BBIYMCIMTEIbHBIN
KOMILJIEKC C BBICOKUMHU TEXHUYECKMMU Xapak-
TEPUCTUKAMU.

Ha npotstxkenun muorux jer B UKW PAH
9KCIUTyaTUPOBAJICSl BHICOKOMPOU3BOAUTEIbHBIM
KOMILJIEKC U3 IECSITU MaTPUYHBIX MTPOLIECCOPOB
EC-2706, moaxmouénnsix K EC-1037 ¢ muko-
BOil TIPOM3BOAUTEIBHOCTHIO 120 MUJUIMOHOB
olnepaurii ¢ IJIaBaloLIE 3amsiTol B CEKYHIY
win cBbiire 300 MUJUIMOHOB OOBIYHBIX OIlepa-
LA B CEKyHIY.

KadecTBeHHOE M3MeHEHWE B NEATEIBHOCTH
oTIena mpousonuro B Havasme 1990-x rr., Korma
DPYKOBOIMTEEM KOMIIBIOTEPHOTO OTHEJICHUS
MUKU PAH cran P.P. HazupoB. Hauanacbe Dpa
Cerei.

B 1991—1993 rr. ObL10 MpoU3BEACHO MOMI-
KJTIOYeHWEe K CETU 3JIEKTPOHHBIX KOMMYHUKA-
uuit BITNET no kaHany, paboTaloliemy uepe3
®paukdypt, 1 UKW PAH moay4ywmn mraTHbIA
MEXIYHAPOJHbIA CEPBUC JIEKTPOHHON MOYTHI.

B nexabpe 1992 r. craproBasiv TIeperoBOpPhHI
no noakmouenuio MK PAH kx cetu NASA
Science Internet (NSI). IlepBrle HaOpocku
OpraHM3aluy TTOAKIIOYCHUS] POXIAIUCh 3KC-
MPOMTOM B YacTHBIX Oecenax. He mckiiouyeHo,
YTO KOTrma-HUOyIb MBI B MeMyapax HaIlero
PYKOBOJICTBA IIPOYMUTAEM ITOAPOOHOCTH STUX
HUCTOPUIA O TOM, YTO JUISl TIPUHSITUST CIOXHBIX
peleHUii TOopoi AOCTaTOYHO TMPOCTHIX Be-
el — DOBEpUTEIbHOUM pabodeil aTMochepsl
U JIUCTKA OyMaru, okasaBlIIerocs Mo pyKoi.

B pesynsrate B UKW PAH B (despaie-
Mae 1994 r. OBUT MOCTPOEH OAWH M3 TMEPBBIX
poccuiickux y3noB WMHTepHeTra. DTO ObLIO
MOAKJIOYEHWE IO CIYTHUKOBOMY KaHaly,
¢ MakcuManbHOU mia Poccum Ha TOT MOMEHT
MPOIYCKHOMI CITOCOGHOCThIO 256 k6ut/c. Co3-
NAHWIO 3TOTO TOAKITIOUEHUsI TPEAIIeCTBOBATN
IJIMTENIbHBIC TIEPETOBOPHI, COIIAIIEHUS U Tpe-
6oBaHUs co cTopoHbl NASA K CTpyKType Mo-
pasneneHrs U KBaTU(PUKAIMU COTPYITHUKOB,
00CITy>KBAIOIIUX CETh.

The then-unique experience of accessing the
data from a spacecraft and displaying it in real
time not only in alphanumeric but also graphic
modes was highly appreciated by the Soviet and
foreign specialists participating in the experi-
ment.

The Department staff was directly involved in
development of high-capacity systems employ-
ing parallel matrix processors connected to the
central processor. An example of such high-ca-
pacity system can be an array developed through
the joint efforts of scientists of IKI RAN USSR
and the Izot Association (Bulgaria). Utilization
of the most up-to-date hardware components,
as well as new engineering and technology solu-
tions allowed for creation of an operationally re-
liable and small-size computer system with high
performance capabilities.

Over many years IKI RAN utilized a high-
capacity system with 10 ES-2706 matrix proces-
sors connected to ES-1037 and capable of peak
performance of 120 million floating-point op-
erations per second or over 300 million normal
operations per second.

A step change in the Department activities
took place in the early 1990s, when Ravil Na-
zirov became the head of the Computing and
Data Procession Direction. And so the Age of
Networks began.

In 1991—-1993 there was a connection made
to the BITNET network via a channel through
Frankfurt, and as a result IKI RAN obtained in-
service international e-mail service.

In December 1992 negotiations started to
connect IKI RAN to the NASA Science Inter-
net network. First outlines of such connection
were created on the spur in private discussions.
Probably, some day we would learn more details
of these stories from the memoirs of those who
managed the direction, on how complex deci-
sions sometimes require only trustworthy work-
ing environment and a piece of paper handy.

As a result in February-May 1994 one of
the first Russian Internet nodes was set up. The
connection was made through a satellite chan-
nel with a then-maximum for Russia band-
width of 256 kbps. This connection was pre-
ceded by lengthy negotiations, agreements, and
requirements from NASA to the structure and
qualifications of the employees maintaining the
network.



B 1993r. mgarh CHeNMaIuCTOB OTHENIA
npouum obyyeHue B NASA NSI, u no nono-
6uo cTpykTypbl NSI ObUIH 3aJ105K€HBI OCHOBBI
CITyX0 TEXHUUYECKOU MOMIEPXKKH, CETeBOI 0e3-
OITACHOCTHA Y KPYIJIOCYTOYHOM OIlepaTOpPCKOM
CITY>KOBI.

3a 3To BpeMsI B OTJIeJie BBIPOCIIO HECKOJIBKO
MOKOJICHUI CeTeBbIX crienuanucToB. [1o mpaBy
MOXHO YTBEepXIaTh, YTO OTHEJ CTaJl IOCTaB-
mukoM IT-criemmanncToB IS POCCHIICKOTO
cermMeHTa cetu MHTepHeT. MBI IOMHHMM Bcex
M pajbl OOIIEHUIO, ¥ HE TOJIBKO IO CETH.

Kpome skcruryataiim M pa3BUTHSI CETEBOIMA
WHOPACTPYKTYphl OTIAE] Y4acTBYET B IEpCIIeK-
TUBHBIX MCCIIEIOBATEIbCKIX MPOEKTaX IO MH-
(GOpMaIIIOHHOMY COIIPOBOXICHUIO HAayUYHBIX
aKcriepuMeHToB. B yactHoct, B 2007 r. ObLI
MPOBEeNEH YHUKAJILHBIN SKCIEPUMEHT 10 Tie-
pemade HeCcXaToro BHUAECO BBICOKOI UYETKOCTH
MO0 MEXKOHTMHEHTAJIbHBIM JIMHUSM  CBSI3U
¥ OTOOpaXKEHMIO Pe3yIbTaTOB Ha MHOTO3KpaH-
HOIl BuAeocTeHe. B KpaTuaiimne cpoku OBLT
OpraHMU30BaH BBIIECJICHHbBIN KaHaJ MPOMYCKHOMI
crnocobHocThio 1 I'out mexny MKW PAH u na-
6opatopueit NCDM YHusepcurera mrara M-
nuHoiic B Yukaro (CIIA) (University of Illinois
at Chicago) 4 TpoaeMOHCTPUPOBAHO OTOOpa-
KEHHE Pe3yJIbTaTOB CYITEPKOMITBIOTEPHOTO MO-
JIETMPOBAHUSI 1O CTOJKHOBEHMIO TallakTUK. Bo
BpeMsI SKCTIIEpUMEHTa ObTa TakKKe 3aperucTpu-
poBaHa camasl BBICOKAas Ha TOT MOMEHT CKO-
pocTh nepenayu gaHHbIX (711 Mout/c) mexmy
Poccueit u CIIIA, nonyyeHHas B paMKax OJI-
Horo coenuHeHus. B 2013—2014 rr. B oTmene
OBLIO CIPOEKTUPOBAHO M MOCTPOEHO MacllTa-
OoupyeMoe, OTKa30yCTOWYMBOE, BBICOKOTIPO-
W3BOAUTENIPHOE XPAHUJIHMIIE C BO3MOXHOCTBIO
paclIMpeHMs] 10 HECKOJIbKUX MeTabalT v am-
TmapaTHOM HanEXHOCTBIO XpaHeHus 6ornee 99 %
B TeueHue 10 yer.

Ceronnst ceTb «KocMoc» — 3To pa3BeTBIEH-
Hasl JIoKaJIbHasl ceTb MHCTUTYTa, BKITIOYAtOIIasT
nopsaka 700 paboynx mMecT U 15 TMOAKITIOUEH-
HBIX Yepe3 y3eJl HayYyHbIX OpraHu3aluii.

CeteBasi BBIMMCIUTENbHAST MHMPaCTpyKTypa
BKJTIIOYAET MAIIMHHBIA 3]l ¢ KOHTPOJUPYEMBI-
MM KJIMMaTUYECKMMU YCJIOBUSIMHU, PE3EPBHYIO
aBTOHOMHYIO JIMHUIO 3JIEKTPONUTAHUS Ha 6ase
I3eNIb-TeHepaTopa, CUCTEMY BUICOHAOIIO-
IEHUSI M aBTOMATUYECKYID CUCTEMY IOXKapo-
TYLIECHMSI.

Ceituac B oTnesnie paboTalOT U «CTAPOXUIIBI»,
KOTOpbIE OCBAaMBAIM €ILE MepBble MaIMHbI MH-
crutyta: Jlenrnuk T.H., TeonopoHckuii B. B.,
AHaHbeB A. B., U cpefqHee MTOKOJIEHUE Crielda-
JINCTOB, ¥ MOJIOJIbIC COTPYIHUKU, U Ha BCE Bpe-
MeHa — TIO3UTUBHAS oTlepaTopcKas CIrykoa.

In 1993 five employees of the Department un-
derwent training at NASA NSI, and on the NSI
model services for technical support, network se-
curity and full-time operators were created.

In the meantime a few generations of net-
work specialists cut their teeth in the Depart-
ment. It can rightfully be claimed that the De-
partment became a supplier of IT specialists for
the Russian Internet segment. We remember all
of them and always ready to socialize, not only
through the web.

Besides utilizing and developing the network
infrastructure, the Department participates in
the advanced research projects on information
support of science experiments. More specifi-
cally in 2007 a unique experiment was conduct-
ed on transferring uncompressed HD video over
intercontinental communication lines and dis-
playing the results on a multiscreen video wall.
In next to no time a dedicated channel with ca-
pacity of 1 GB was arranged between IKI RAN
and the NCDM laboratory of the Illinois State
University in Chicago (USA) and the supercom-
puter simulation results on galactic collision were
presented. During the experiment the then-high-
est data transmission rate (711 Mbps) was also re-
corded between Russia and USA within one con-
nection. In 2013—2014 the Department designed
and fabricated a scalable, fault-tolerant and high-
capacity storage, open-ended to a few petabytes
and with storage reliability over 99 % for 10 years.

Today the Cosmos network is a branched
local network of the Institute that includes ca.
700 workstations and 15 scientific organizations
connected via the node.

The network computing infrastructure in-
cludes the computer room with controlled cli-
matic conditions, backup standalone power line
on the basis of a diesel generator, video surveil-
lance system and automatic firefighting system.

Today in the Department there are “old tim-
ers”, who worked with the first computers in
the Institute: T.N. Lengnik, V.V. Teodoronsky,
A.V. Ananyev, middle generation of specialists
and young employees, and for all the time —
positive operator service.

Cmoliku c cepsepamu.
MawuHHbIl 3an

Racks with servers. Computer
room

lMpa3dHuk e omoene
Celebration in the Department
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