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DEVELOPMENT METHODOLOGY FOR ORGANIZING
A UNIFIED ARCHITECTURE OF THE SOFTWARE
COMPLEX FOR DISTRIBUTED DATA PROCESSING
AND STORAGE IN THE BM@N EXPERIMENT

K. V. Gertsenberger ' *

! Joint Institute for Nuclear Research, Dubna, Russia

From December 2022 to February 2023, the first physics run of the fixed target
experiment, BM@N, of the NICA Accelerator Complex was successfully conducted,
in which about 600 million events of xenon ion collisions with a cesium-iodine
target were collected, occupying about 400 TB of disk space. To perform multiple
processing and necessary physics analyses of such a large volume of data, a com-
prehensive architecture of software solutions for distributed data processing and
storage is required. We present a development methodology and architecture of the
software complex for organizing distributed processing of BM@N data and unified
storage and management of information required for processing at all stages. The
architecture implemented in accordance with the methodology includes both software
systems that solve the problem of combining all the distributed resources of the
experiment into a single computing complex with a single storage space to provide
the automation of task processing flows, and original information systems that
provide collection, storage and access to information being necessary for processing
and analyses of the obtained data. In addition, a set of auxiliary solutions, such
as a software distribution system, single authentication and authorization system,
and monitoring system, improves the efficiency and reliability of the developed
architecture.

C nekabpst 2022 no ¢eBpanb 2023 r. GBI yCHELUIHO NPOBeleH NepBbli (U3HUeCKUH
CceaHc 3KCrepuMeHTa Ha (PMKCHPOBaHHOH MuieHn BM@N ycKOpUTENBbHOrO KOMIJIEK-
ca NICA, B kotopom 6bl10 HaGpaHo nopsiika 600 MJIH COOBITHH CTOJKHOBEHHS] HOHOB
KCEHOHA C MUIIeHblo 1e3uii—Hoa, 3anaBmux okoso 400 TB nuckoBoro mpocTpaHcTBa.
Jlnsg MHOTOKpaTHOH 06pabOTKH ¥ IMpPOBeNeHHs] HeOOXOMUMOro (U3NYeCKOro aHaiu3a
TaKoro 60JbIIOro o6beMa AaHHBIX TPeOyeTCsl KOMIJIEKCHAs apXHUTEKTypa I[porpam-
MHBIX peLIeHHH AJIs paclpefe/leHHON 06paboTKK U XpaHeHUs AaHHbIX. [IpencTaBieHbl
MeToIMKa PaspaboTKH M apXUTeKTypa KOMIJeKca NPOrpaMMHBIX CHCTeM IJIs opra-
HM3aLHUK pacrpeneseHHOH 00pabOTKH NAHHBIX IKCMEPUMEHTa W YHU(ULHPOBAHHOTO
XpaHeHUs U ynpaBjaeHUs UH(popMmauueil, Tpebyollelcs 1/ NpoBeeHUs] 00padoTKU Ha
BCeX JTanax. Peann3oBaHHas B COOTBETCTBHM C METOLMKOH apXHTEKTYpa BKJIOUaeT
B ce0s KakK MporpaMMHble CHCTEMbI, pellaioliye 3anadyy o0belMHEHUs pacrpejeseH-
HbIX PECYpPCOB KCMEPUMEHTA B IMHYI0 CHCTEMY 00pabOTKH C eUHBIM NPOCTPAHCTBOM
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XpaHeHHs [/ aBTOMATH3alMH BBINOJHEHHS MOTOKA 3alad, TaK M OpPHUI'MHa/bHblE
MH(pOPMAaLMOHHbIE CHCTEMBI, 00ecrednBaoliie cOOp, XpaHeHHe M OpraHM3alMIo J0-
cTyna K uHpopMauuu, Heo6XoIUMOH AJ1s 00pabOTKU U aHaJIU3a MOJY4YeHHBIX NaHHbIX.
Kpome Toro, Ha6op BcromorarespHbIX MPOrPAMMHBIX pelLIeHHH, TaKMX KaK CHCTeMa
JOUCTPUOYLIUH MTPOrpaMMHOro o6ecredeH s, CHCTeMa eIMHOH ayTeHTH()UKALUN U aBTO-
pU3alMH M CHCTeMa MOHHUTOPHHTA NPOrpaMMHbBIX CHCTEM, MOBbIIIAET 3(P(PEKTHBHOCTD
M Halle’)KHOCTb Pa3paboTaHHOH apXUTEKTYpHI.
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