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The expected event rate of the SPD experiment is about 3 MHz (pp collisions at \/E = 27 GeV and 1032 cm-2s-1 design luminosity). This is

equivalent to a raw data rate of 20 GB/s or 200 PB/year, assuming a detector duty cycle is 0.3, while the signal-to-background ratio is
expected to be on the order of 10-5. Taking into account the bunch-crossing rate of 12.5 MHz, one may conclude that pile-up probability
cannot be neglected.
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The goal of the online filter is at least to decrease the data rate by a factor of 20, so that the annual growth of data, including the simulated
samples, stays within 10 PB. Then, data are transferred to the Tier-1 facility, where a full reconstruction takes place and the data is stored
permanently. The data analysis and Monte-Carlo simulation will likely run at the remote computing centers (Tier-2s). Given the large data
volume, a thorough optimization of the event model and performance of the reconstruction and simulation algorithms are necessary.
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PICHOCE SPD kak MCTOYHUK OaHHbIX (NICA,

« Habop gaHHbIX ~10 neTabanT gaHHbIX KaXkabI ron
o Pasmep cobbitna 10-15 knnobant
1 cekyHOa Ha 06paboTKy O0aHOro cobbITuS

e HeobxoOQnmMo KOHTpOMPOBAaTb pa3Mepbl panyioB — C/ANLLKOM MafleHbKNe
CcO30aAyT Harpy3kKy Ha KaTanorm n CUCTEMbI yrpaBsieHUst Harpyskoun (1 dann =
1 3anucb 1 1 3agaya), cnnmwkom bonblune CIoXKHO nepegasaTb U OOJITO
obpabartbiBaTb (ONTMYM — 6-8 yacoB)

 VToro: okosno 60000 UMY pnsa obpaboTtku n npupoct Ha 10 b B rop,
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W SC SRR 4TO 3TO 3a OaHHbIE (NICA,

 PesynbTaTtbl MOOENNPOBaAHNSA
e JlaHHblE C OeTEKTOPA

e JlaHHbIEe pa3NNYHbIX MPOMEXXYTOUYHbIX (OOpPMaTOB MO NYTU OT “CbIpbIX” OO0
FOTOBbIX K aHaNnn3y Mu3ndyecknmmy rpynnamm

¢ |El,OJ'I)KHbI JIN OHUN XPaHUNTbCA OOMNHaAKOBOE KOJINYECTBO BpeMeHI/I?
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W SCHOQL LIeHHOCTb OaHHbIX (NICA)

e JlaHHble HEOQHOPOAHbIE N B 3aBUCUMOCTW OT TUMa A0JIKHbI XPaHUTbLCS pasfinyHOe BPEMS
* |LleHHble: nony4yeHHblie B pe3yibTate paboTbl AeTeKTopa — XPaHUTb BEYHO
* lIX NnpakTn4ecKn HEBO3MOXXHO BOCMPOMN3BECTU B CNy4yae yTpaThbl

* ABNAOTCH NCTOYHUKOM (PUSNYECKUX PEIYSIbTAaTOB — KaK A0J1Ir0 COXPAaHATb peLllaeT
Kosinabopaums B KaXKAOM KOHKPETHOM criyyae

e MoryT 6bITb NONYYEHbI 3aHOBO, HO 3TO AOCTATOYHO OO0 1 JOPOro

 BpemeHHble — HYy>KHble OJ1 MPOBEOEHNS KaKoro-To 3Tana BblYMCIEHU, NOCie
3aBepLUEHNS KOTOPOro MoryT 6bITb yOaseHbl

 OcHoBHaga npobnema npn paboTe C HUMM 3TO ObICTPO KX (M TONBbKO UX) yOansTb
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WSCHORK Kak oBecneunTs COXPAaHHOCTb AaHHbIX? (NICA

e https://en.wikipedia.org/wiki/Replication (computing)

 EAonMHCTBEHHBbIN BapnaHT — XPaHUTb HECKOJIbKO KON OOHOro 1 TOro Xe
dhanna B pa3HbIX MecTax, MOAKOYEHHbIX K Pa3HbIM (Jy4lle K
HECKOJIbKNM) CETEBbLIM KaHaJlaM U UMEKLLIMM pa3Hoe nuTaHune (nyyule
HECKOJIbKO BMOOB), Hanpumep: oaHy Konuto B MockBe, a BTOPYIO B
CaHkT-lleTepbypre

B pamkax ogHoro garta-ueHTpa gaHHble TOXKe MOryT ObITb
npoaybninpoBaHbl: ntobasa ceteBas panoBas cuctemMma, HarnpuMep
Ceph FS nmeeT napameTp pennukauumn, 3agaroLimimn, CKONMbKO OO/KHO
ObITb 3anMcaHo KONMm Ka>kaoro ganna


https://en.wikipedia.org/wiki/Replication_(computing)
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JINR KJ‘IaCCVICbVIKaLI,I/IFI Ll,O,U,

* https://habr.com/ru/company/cloud_mts/
blog/332864/

 Tier | — 6a3oBasi UHPpacTpykTypa 6e3
pe3epBNPOBAHUS

 Tierll — nHppacTpykTypa c
pe3epPBHbIMY MOLLHOCTSMM

e Tier lll — nHppacTpykTypa,
nogaep>kmnsaroLlas napasanesibHbin
PEMOHT

* Tier IV — oTkasoycTon4ymas
NMHPpPAaACTPYKTYypa

SPD

Kopnopauus

99.995% Uptime

MNpocro# 8 roa: 0.4 yaca
Orkasoycronumeas MHDPACTPyKTypa

0S5

KpynHbin 6usHec

99.982% Uptime

Mpocron 8 ron: 1.6 Yacose
WubpacTpykTypa, noaaepxusanowan
napannenbHbi PEMOHT

02

CpegHuin BusHec
99.741% Uptime
Mpocron B roa: 22 yaca

VIHpacTpyKkTypa C pe3epsHbiMn
MOLHOCTAMM

Ol

Manbin busHec
99.671% Uptime

Mpocron 8 ron: 28.8 vacos
Basosan wudpacrpyxrypa 6e3
pe3epBupoOBaHUA




Multifunctional Information and Computing Complex (MICC)

4 advanced software and hardware components

» Tierl grid site

» Tier2/CICC site

» hyperconverged “Govorun” supercomputer
» cloud infrastructure

Distributed multi-layer data storage system

DIRAC, PanDA, etc.

Tierl ier2/CICC B Govorun Cloud » Disks
20064 10564 1.7 Pf 5152 » Robotized tape library

Cores Cores 8 PB Cores Network

11.8PB 5.65 PB 3.5PB > Wide Area Network
> Local Area Network
DATA STORAGE 75 PR Engineering infrastructure
NETWORK 3x100 Gbps > Power
» Cooling

POWER@COOLING 800 kVA@1400 kW

The main objective of the project is to ensure multifunctionality, scalability, high performance, reliability and
availability in 24x7x365 mode for different user groups that carry out scientific studies within the JINR Topical Plan.
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b SCHOOL SPD computing cloud NICA,

e Data volume mandates some baselines

 >10 Gbps network per site (from TDR)

> .
 >500 TB storage capacity per site (not from TDR, - ‘ | @ JINR

but might be added to the next version)

e Try to use existing free software as much as possible

Geo-remote

* Experience comes from large LCG experiments

Tier non-zero

o : = @ sPbsu
* Optimize management and operation effort T er nonzere / Bk Tier non-zero
> -

@ PNPI @ JINR

Geo-close

* Do not deploy home-grown solutions that are
different from site to site

Network backbone

. . . . N
* Provide a reasonable guidelines for interfacing

physical resources with central data
management services
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N SCHOOL Processing steps distribution over (NICA

computing resource types

e EXxecution of events reconstruction and
reprocessing jobs is accompanied by -
intensive 1/0 operations and will be done __Generation | Event generator
mostly on the dedicated farms on JINR Y output
site as Tier 0 component of the __Simuatior G
distributed computing system ' _ __¢ _ with detector
 The use of Tier 0 is dictated by huge (__Oniine fiter ] (__ Digiizatior e
amount of initial data, gathered by the Haw data : l output signals
physics facility — data must be reduced [ Reconstruction ) ( Reconstruction |
as much as possible in order to be ready Fvent summary data v Evant summary data
for distribution ( Contraction ) [ Contraction j
’ LeSS I/O intensive Ste.pS, eSpeCIa”y Analysis object data Analysis object data
Monte-Carlo production, can be (onime )
performed on the remote computing cT [ Analysis
centers
e User analysis can be run on every close | S8BT
to user resource ( Local
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it INR - YXKe noaTBepamsLLne yyacTtmne B obpaboTke (NICA,
NaHHbIX B pamMkax npoekta SPD BblumncnutesnbHble LEHTPD

* YyacTHUKKN Koninabopauun, yxxe
npenocTaBnsoLme
BbI4YNCJINTENbHbIE PECYPCHI:

criery, NMNAo, NAd by !

* PaboTtaem Hap Tem, 4TOb Moscow, MMTG.S
pacLUNpPUTb CNNCOK YY4aCTHUKOB: _ | o
Caml'¥Y rotoB npenoctaBuTh e <
KJ'IaCTep “KOpOﬂéB” I"I foah 10 Gbite 2 x 100 Gbit/s

\7 e
Ll ‘ I!.!I @ 2 x 100 Gbit/s W JINR p
 Mbl DONXHbI 6bITb TOTOBLI B — < -y —
OO0 MOMEHT NOOKJTHOUUTL —_

KoMMep4eckmne obnaka u
CYNepKOMMNbIOTEPHI
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HSCHOOL Mpumep 3apaHmns PEKOHCTPYKLMIA AaHHBIX (NICA)

 Habop dannos n3 ogHoro copoca gerekropa (run) Data P S
Task definition : Processing J P
MO>XET COCTOSATb N3 Pas/IMYHOro Kosanm4vecTsa preparation to tapes removal

dhannos HeobpaboTaHHbIX AaHHbIX (chunks)

 Cuctema ynpaBneHus npoueccom ob6paboTku
NaHHbIX CO30aEeT NO 3aJadvye Ha Kaxxabin pavn

hist.11001
o Kaykpas 3aBeplumBLUaaCcs 3aga4va co3aaeT

BbIXOOHbIE dhaunnbl Pa3HbIX TUMOB. AepPeBO
hist.284349.000

</
cobbiTnn (mini Data Summary Tree, mDST), moSEeee .
TMCTorpamMmmMmy, m dann, CO,EI,Gp)KB.LI.I,I/IM TOJIbKO hist.11002 , dump.284349.001
OaHHbIE O 3HAYMMbIX ONsl AaHHOro 3agaHus B ump.11002
—

cobbITusIX (event dump) Run 284349

dump.11001 mDST.284349.002

mDST.11003

hist.11003 mDST.284349.022

e 3agaHune Ha 06paboTKy MOXXET COCTOATL N3 bonee
yem 200 000 dpannos, a c NPOMEXYTOUYHbIMW,
BPEMEHHbLIMN N (DUHANBHBIMU NX KOJINYECTBO mDST.14167
MoXKeT npesbiwaTte 1 000 000 — Heobxoamnmo
MaKCMMasibHO aBTOMaTU3NPOBAaTb BCE NPOLECCHI

dump.11003 hist.284349.001

dump.284349.008

dump.14167
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Kak ynpasnaTb NogoOHbIMIA

MacLUTaOHbIMN NHPACTPYKTYPaAMN?

SPD Offline computing

* OCHOBHbIMV CUCTEMaMUN N cepBUcamMu
nogoO6HbIX pacnpeneneHHbIX
MHPACTPYKTYP SABMAAKOTCA: cUCTEMA
ayTeHTUpnKaumm, cCuctema aBTopmsauuu,
NMH(POpPMaLMOHHAA cCUCTeMa, CUCTeEMA
yripaB/fieHnsa pacnpeneneHHbIMn JaHHbIMN,
cucTema ynpasfeHns Harpy3kou, cuctema
yrpasfeHus rnpoueccamm ob6paboTku,
cepBuC nepeaayvn OaHHbIX, CepPBUC
K3LWMpOBaHNSA NMporpaMmmMHOro obecrne4vyeHmn

e KaxOobi N3 3TUX KOMMOHEHTOB 3TO
6onbLUION (HEKOTOPbLIM NPOEKTaM Yy>XKe
6onee 20 neT) 1 passBrBaeMbIV rPyNnou
Pa3paboTUYMKOB NMPOrpamMmMHbIA NPOOYKT

«Online» SW filter,
DQM

easssssssmm— Control

e Payloads (jobs)

e \\orkloads (tasks)
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« CospaHune cucteMbl MOHUTOPUHIA NogoOHON MHDPACTPYKTYPbI 3TO OTAe IbHas
KpynHasa 3agadya

o Cnctema MOHUTOPUHIa gosmKHa BKAOYATb HE TOJIbKO MOHUTOPUHI ABUXKEHUS
OAHHbIX U 3a4a4, HO 1 PaboTy KaXXaoro ns CeEpBUCOB, B TOM YUCSIE U MOHUTOPWHT
COCTOSIHMA CETEBbLIX KaHa/I0B MeXXAy LeHTpamMmy obpaboTKm N XpaHEHUS

e [losrKHa No3BONsATb Kak oTcnexXmnsatb 06paboTky gaHHbIX HA CaMOM BbICOKOM
YPOBHE, TaK N NpeaocTaBNATb BO3MOXXHOCTU aHann3a geTanen BblINO/HEHUS
Ka>kOown oTOoenbHOW 3a0a4u

e [lonxHa popmMmpoBaTb CBOOHbLIV NMYSIbT HAbNOOEHUS 1 ynipaBnieHus, Kyaa oyayT
BbIBOOUTBLCA TO/IbKO camMble BaXXHble cObbITUA, TpebyloLllme HemeasIEHHOro
pearnpoBaHnsa B cliydae cboeB
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 PaboTta ¢ nogobHbIM MeTaBbIYUCIUTENEM N METAXPaHUNNLLEM TPebyeT 60/1bLLIOro BHMMaHUS K BOMpocam
be3o0nacHoOCTU

e Kakabl nonb3oBaTtesib Ao/MKEH NonyunTtb ceptudukar ctaHoapTta X.509 (B oyaywem JSON Web Token),
NOSlY4YNTb COOTBETCTBYIOLLYIO CBOVM 06S3aHHOCTSAM POJSib B CUCTEME

» Kaxxgoe gencTBre NOoAOnMCbIBAETCH Proxy-cepTudnkaTom, BPeEMS XXU3HN KOTOPOro He MPeBbILLAeT HECKOJTbKIMX
CYTOK

e 3arpyska npuknagHoro MO B cuctemy gocTtynHa HECKOJ/IbKM OTBETCTBEHHbIM pa3paboTymkam nocne rnposeaeHus
Habopa TecToB Ha ypoBHe Gitlab n B npouecce nHterpaunn, n B ganbHeneM pa3MeLlaeTcs Ha annosoun
cCUCTeEMeE, OOCTYNHOW TOJIbKO AS1 YTEHUS

* Jltobble NoOoO3pUTESNIbHbIE OENCTBUA U OENCTBUA, NPUBOAALLNE K MEPErPY3KE KaKNX-TO YaCTEN CUCTEMBI,
NPUBOOAT K OTKJTOYEHUIO MOJIb30BATENS, €CIN XXEe AENCTBUSA HOCUIN HAMEPEHHbIN XapakTep, TO K OT3bIBY
cepTndukara

e [lenctBmsa oTcnexnBaroTcs Kak Ha YPOBHE CUCTEMBI YrpaB/ieHUA, Tak 1 Ha YPOBHE BbIYNCINTENbHbIX LEHTPOB —
Nno undposBbIM curHatypam mncnosis3osaHusa LMY v paboTbl ¢ NaMATbIO U CETLIO
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o CTposwmnca getektop SPD byneT reHepupoBaTb NOTOKU AaHHbIX, C XPaAHEHNEM W
obpaboTkon KoTopbIX B pamkax ogHoro LUIO[] cnpaBuTbCst HEBO3MOXKHO

e B pamkax pelueHnsa 3agay no yrnpasieHuo gaHHbIMN Mbl CO30aeM pacrpeneneHHoe
XPaHWUINLLE C KOHTPOJIEM PENVK, yrnpaBrieHneM BpeMeHeM XN3HW JaHHbIX U NX
LLeNTOCTHOCTbIO

e [1ns 06paboTKn Mbl NPUBJIEKAEM BCE BO3MOXXHbIE BbIYNCINTESIbHBIE PECYPChI, U
cTapaemMcs NCNoNb3yeM nx HamboJsiee onTuMasbHbIM 06pa3omM, pacnpenensas 3agadvn rno
Hanbosiee noaxoOsiLUnM LieHTPaM

o [1ns ynpaBrieHnsa npoueccamm o6paboTkn aaHHbIX akcnepumMmeHTa SPD Mbl cTpoum
BbICOKOABTOMAaTN3NPOBAHHYO CUCTEMY, YUYUTbIBAIOLLYIO NpK paboTe pa3HoobpasHble
napamMeTpsbl: pasmepbl hannoB, X MECTOHaxXOXAeHne, nogxoasaLwme oast Kaxkaoro
aTana obpaboTKu NpouUeccopbl N NaMATb, COCTOAHUNE CEeTEBbIX COeaNHEHUN U TN,
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Cnacnbo 3a BHuMmaHue!



