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KOMIIbIOTEPHBIE TEXHOJIOTHH B ®U3UKE

DEVELOPMENT OF INFRASTRUCTURE
FOR BM@N SOFTWARE COMPLEX

A. Chebotov® !, K. Gertsenberger ¢, I. Romanov ®
¢ Joint Institute for Nuclear Research, Dubna, 141980, Russia

The BM@N experiment, as part of the NICA complex, produces a substantial quantity of
physics data, necessitating the implementation of a sophisticated infrastructure for the software
systems providing efficient storage, processing, and management of the data. In order to address
these challenges, a comprehensive set of information systems has been developed. The complex
includes an information system representing the Unified Condition Database (UniConDa) that
stores and provides necessary parameters of experiment systems; the Geometry Database for
operating with information on geometric models of detectors; the COnfiguration Online Platform
(COOP) for managing hardware settings and a sequence of software tasks to be used online; the
Event Metadata System (EMS) for indexing and searching physics events for a particular analysis;
and the Electronic Logbook (e-Log platform) to record and share information on experiment runs
during the sessions. In addition, the BM@N uses various collaboration services, which have
already been deployed, such as the official website, collaboration forum, document server (Wiki).
Security policy is ensured through the Keycloak, authentication and authorization system, which
centralizes access control to BM@N software systems. The paper covers the description of the
deployed infrastructure on a cluster platform managed by the Proxmox system, which oversees
virtualization and containerization of the components. The integrated single reverse proxy ensures
centralized secure access to all the software systems of the experiment. As a result, the developed
infrastructure with the information systems and software services ensures the management of
information being necessary for physics analysis of experiment data within the BM@N expe-
riment.

dkcnepument BM@N, kak gacts kommiekca NICA, mpOU3BONUT 3HAYMTENBHOE KOJNUUECTBO (DU~
3MYECKHX JIaHHBIX, YTO TpebyeT peasM3alHu CJI0XKHOH MH(PACTPYKTYpPhl 15 MPOrPaMMHBIX CHCTEM,
obecreunBamKX 3PHEeKTHBHOE XpaHeHHe, 00pabOTKy M ynpaB/eHHe JaHHBIMU. [/ perneHUs 3TUX
3ajay OblJ pa3paboTaH KOMIJIEKCHbIH HAab0p MH(OPMALHMOHHBIX CHCTeM. JlaHHBIH KOMIJIEKC BKJIIO-
4yaeT MH(OPMALMOHHYIO CHUCTeMY, NOCTPOEHHYI Ha YHH(HULHPOBAHHOH 6ase NaHHBIX COCTOSIHUH H
yeaosuit padorsl (UniConDa), Kotopast XpaHUT U NIpeOCTaBJIsieT HEOOXOAUMbIE MapaMeTphl CHCTEM
9KCIePUMEHTa; reoMeTpUUecKyo 6a3y AaHHBIX AJIs paboThl ¢ MH(OpMALMeld 0 reoMeTPUUECKUX MO-
LeJssIX JeTeKTOPOB; KOHPHUrYpaLHoHHY0 oH/IafH-M1aTdopmy (COOP) 115 ynpasieHnst HacTpoHKaMH
060pYyLOBaHUS U IOCJEN0BATENbHOCTBIO MPOrPAMMHBIX 3aJad, KOTOPble NOJDKHBI BBINOJHATBCS OH-
JafiH; cucteMy MeTafaHHbIX coObTHil (EMS) 1/ MHIEKCalMH W MOUCKa (PU3UYECKUX COOBITHE HJsi
KOHKDETHOTO aHa/M3a NaHHBIX W 3JEKTPOHHBIH XKypHaus (mardopMa e-Log) nss samucu u o6MeHa
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uH(popMauKell 0 3amyckax 3KCIepuMeHTa Bo Bpemst ceaHcoB. Kpome toro, BM@N wucnosbsyer pas-
JIMYHble KOJIJ1a00palMOHHbIE CEPBUCHI, KOTOPble yXKe OblIM pa3BepHYyThl, TaKhe Kak O(HULHaIbHbIN
BeG-cailT, KoJsabopaloHHbIH popyM, cepBep nokyMmeHTtaunu (Wiki). [TonuTnka 6e3onacHocty obec-
neuuBaeTcst ¢ momoubio pemenus Keycloak, cucreMbl ayTeHTH(MKAUMK M aBTOPU3aLHUH, KOTOpas
00eCrieunBaeT LUEHTPAJIU30BAHHBIH KOHTPOJb HOCTYNA K MpOrpaMMHbIM cHcTemam BM@N. B cra-
Tbe MPHUBOAUTCS OMHCAHHE Pa3BePHYTOH MH(PPACTPYKTYpPHl Ha KJACTePHOH M/aTdopMme, yrnpaBaseMoh
cucteMoil Proxmox, ocyllecTBasoLleld BUPTyalU3allio U KOHTeHHepH3aluio KOMIOHeHT. MHTerpu-
POBaHHBIH LIEHTPa/bHBIH MPOKCH-cepBep obecneynBaeT LEHTPAIH30BAaHHBIH 6€30MacHbI JOCTYI KO
BCEM [IPOrpaMMHBIM CHCTEMaM 3KcrepuMeHTa. B pesysbrare paspaboTaHHas MH(QPaCTPYKTypa C HH-
(hOpMaLMOHHBIMU CHCTEMaM{ M NPOrpaMMHBIMM CepBHCaMH obeclieylBaeT ynpasJjeHHe HH(popMalHu-
eil, HeoOGXONMMOH AJ1st (PU3MUECKOTO aHAJM3a NaHHBIX B PaMKax skcrepumenta BM@N.
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