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IIpoexT Pagnoactpon

OcHoBHas ujesl MPOEKTa - KOCMUYECKHUN paJMOTEICCKOI, HAXOAAIIUICI Ha OpOuTe
CIIyTHHMKa 3€MJIM M Ha3eMHbIC PaJMOTEIECCKOIbl 00pa3yloT €AWHBIM MHCTPYMEHT —
uHrepdepomerp, APAHEKTUBHBIN AUAMETP KOTOPOIO PABEH PACCTOSHUIO MEXKIY
KOCMHUYECKHUM M Ha3eMHBIMHU PAJIMOTEICCKOTIAMHU.

DTO MO3BOJISAET IOCTUYh PEKOPJIHO BHICOKOTO pa3pelleHMs IIPY M3YUYEHUH Pa3IndHbIX
KOCMHYECKHX OOBEKTOB.

3anmyck paadoTeneckona Ha opouTy cocrosuics B urone 2011 rona.



OcHOBHBIE 3a7auyu IEHTpa OOpadOTKH
npoekrta PanunoactpoH: cOop, 00paboTKa,
XpaHeHue BCced MHQOpMaIMHU, MOJTYYCHHOU
B IIpollecce HAOJMIONEHUM KOCMHUYECKUM U
Ha3E¢MHBIMH paaloTENIECKOIIaMU,
opraHuzainus HWHQOPMAIIMOHHOIO OOMEHa
MEXKTy BCEMU YYaCTHUKAMU MPOCKTA.

B pamkax 1@poekra IPOBOAWIACH
COBMECTHasi pabora KocmMuueckoro u 60
Ha3eMHbIX paauoteneckonoB u3 20 crpan
MUpa.

B sauBape 2019 roma, mocie 7 ¢
MOJIOBUHOM  JIET  YCICIIHOW  paloThl,
KOCMHYECKUN PagUOTEICCKOIN MpPeKpaTuil
HAOIIOJICHUS U3-3a TEXHUYECKUX MPOOIIEM.

OnHako, IEHTp OOpabOTKU MPOAOIKAET
paboTaTh M B HACTOAIEE BpPEMs, TaK Kak
caMoO€ IIEHHO€ Ha CETOJHSIIHUNA JI€Hb — 3TO
uH(popMaIus, HaKOIJICHHass B MPOIEcce
HaOIIOICHUN U 00paOOTKH JaHHBIX.




YnanenHas padota - He IIoMexa

B 2020-2021 roay Hama 3aja4da - co3/laHUe OaHKa JaHHBIX IIPOEKTa
PaguoacTtpoH, BKIOYAIOIIUN B CEOS:

* ApXUB YHHUKaJIbHBIX JaHHBIX HaOMr0AeHUN 00bemMoM okoJio 10 T1b,
KOTOPBIN copepxuT nHpopmaiuio o 5000 sxkcriepuMeHTax,
IIPOBEJACHHBIX B paMKaX IIPOCKTA.

» XpaHwiuiie o0pad0TaHHBIX JAHHBIX, CIIY>KEOHON M BCIIOMOTaTeIbHOMN
MH(pOpMAaIIUH.

Hammmu 3ala4aMi CCTOAHA ABJIIAIOTCA TAKKC.

* CTpyKTYypUpOBaHUE CIYy>KEOHOM 1 BCIIOMOTaTeIbHOW MH(pOpMaIuu 000
BCEX ADKCIIEpUMEHTAX C IeJIbI0 MPOBEACHHUS JaIbHEHUIIIETO
MCCIIeI0OBATENILCKOTO, CTATUCTUYECKOT0, MOP(HOJOTMYECKOTO aHaIN3a
palbOThI MPOEKTA.

* [IpenocraBieHne n1OCTyIa K HAy4HbIM JaHHBIM IIpoeKTa Pagnoactpon
IUIS IMIAPOKOTO Kpyra UCCIeI0BaTeNeH C EIbI0 JajJbHEMIIen 00padOTKU
U IepeoOpadOTKH UMEIOIICHC MH(OPMAIIUH.




MuuMeTpoH

Kocmuueckas oOcepBaTtopusi MUUIMMETPOH - MPOEKT ACTPOKOCMHUYECKOTO
neHTpa ®usznueckoro nncturyta um. I1.H. JIebenera PAH.

Jt1o OyaeT 10-MeTpoBbIli KOCMUUYECKHI TEIECKOM, 3aMyIIEHHbINA Ha pACCTOSTHUE
1,5 MWUIMOHA KWJIOMETPOB OT 3€MJIM B MNPOTHBOCOJHEYHOM HAIPABICHUU U
NpeHa3HAYCHHBIN 11 MCCIIEOBAHUS PA3JIMYHBIX OOBEKTOB BO BcelieHHOW B
MUJIJTUMETPOBOM U MH(PaKpaCHOM Juaria3oHax JUIMH BOJH. 3amyck 2025+
* bonee noapoOHy0 HHPOPMAILHIO O MPOEKTE
MOXKHO IMOCMOTPETh Ha caiite http://millimetron.ru

3ajauu 1eHTpa oopadborku MM
aHAJIOTUYHBI IPOEeKTy Pannoactpon.
OHaKo, 0KUAACTCS MOCTYIICHUE
OecnpereICHTHOTO JJIs MOA00HBIX
IPOEKTOB KOJIMYeCTBA MH(POPMAIUH.

B Hacrosiee BpeMs HaMu
IpopadaThIBalOTCS UCXOAHbBIC TaHHBIC IS
[IEHTpa 00pabOTKH MpoeKTa MUILITMMETPOH.



http://millimetron.ru/
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Abstract

In this paper, questions on development, implementation, and operation of
RadioAstron project Data Processing Center (DPC) are reviewed. The main
components of the dedicated DPC are the computer complex with 1TFlops/s
performance, storage with memory capacity of approximately 10 PB, the network
infrastructure, and the corresponding communication channels. Performance
enhancement methods and resolution of information storage, archiving, and
process problems of space VLBI high-speed digital data flows are analyzed. It is
shown that successful operation of DPC is mainly provided by optimal organization
of computer system structure, storage, and networking transmission. Some of the
important key features of RadioAstron project DPC and its comparative differences
from the standard VLBI procedures are considered.



http://www.asc.rssi.ru/radioastron/publications/articles/asr_2020,65,813.pdf

Life cycle of Data Processing Center of
Radioastron project.

Shatskava M.. Likhachev S., Seliverstov S., Sychev D., Fedorov N., Chibisov A.
Astrospace Center of LPI, Moscow, Russia

Radioastron Mission. Data Processing Center.

Astrospace Center of PN Lebedev Physical Institute of Russian
Acadenty of Science is the Jead of project cn the
creation of space telescope for Radioastron mission.

DPC. Start of Operation.

Fringe search July 2011 - July 2012 y - — proj 6. Data recanding rate for a singio radi talescope was changed
Early scieace program Jaly 2012 - July 2013 N Seckul gyt qoms = = fom 256 Mips i 2011 0 512 1024 o 2038 Mipe
; s 20182019, The volume of scieutific dn. recaived fom 3
singls wound ndo wlescope, mowz
7. eas mad dacisica to -unamﬁ.
$. DPC expansicn wasa't caly iacrase of ho s1orage smcust

3 s-uus-uu-dqm--auuamu.«w peocecsing.
dw‘.‘mu‘-m‘ of mformation. And thereby the performance of DPC was

of sausioas (zp % 10 md s dmascnof PR
._*“T (" ""“) 9. It wa developed processing om graphics processing wit
snnmm»-—nheﬁ-m (o

Final Parameters and Characteristics Participants of Radioastron project
[ === T ]
[ T Meaiia) | w1 Semia ]

July 2013 - Jamuary 2019 - key cience program of the project  All scientific data are collected in the repository. Th iz eme of the

k compurag complax:
- 15 sarvers for processing with CPU Iztal Xeon ES-2697V4
- CPU=GPU computar clusear
> 10 Gb's 304 1 Gb's network infaseruceara
»DPC - m by moders cogineering mfatracie air
Soning 24 wmmwmuptble powe wpply, video cameras,

systam of monitaring.
> Using modecn tockmology for seca storage of information. Firstcopy of “Yow” ox initial data 4000 TB o HDD
> was smed all dam of e project inchuding inital dwa of 2044000 TB oa mpes - second copy.

‘observasions. Uniqus wrchive. dhn-pl-l.

Radioastron Data Bank

Final stage of the Radioastron DPC 5
The bank of dara will be erzmized to August 3021 A ————
Aims of the bank:

Access 1o the dam of observations will be arzanized
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Users will have possiblity to search. soet data and forom their
own requests to data base.
Scheme of the data base see on your right




Yaan€HkKa — 9TO OCTAJIOCh 3a KaapOM).

B a3TOoT HempocTtoM I1€pUOA, BO BPEMSA MHOTOYMCIECHHBIX
BEOMHAPOB, CEMMHAPOB, COBCIIAHWN y MEHS HAIIOCh HEMHOIO
BPEMEHHU IS PYKOAECIHUSA WU TBOPYECTBA. DTOT YIOTHBIM IICHAUK S
CBsI3ajia COOCTBEHHBIMH PyKaMHU.

Cnacu00, 4TO JOYMTaIU A0 KOHIA)!




