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AHHoTauuA. Pa3paboTaHa cMcTeMa yrnpaBreHna nccienoBaTeslbCKUMU AaHHbIMKU Matinf,
OpPUMEeHTUPOBaHHanA Ha MOAAEPHKKY Fpynn uccnenoBaTenen, pabotawwmx ¢ 60bLLNMK
06beMaMu faHHbIX, MOSYyYEHHBIMU B X04e BbICOKONMPOU3BOAUTESIbHBLIX 3KCNEPUMEHTOB
B 06/1acTM HeopraHuyeckoro MatepunanoseneHma. OQHOM U3 KMloYeBbiX 0COBEHHOCTEN
CUCTEMBbI ABNIAETCA ee apXMTEKTYpa, obecrnedmBaloLLLan NosHY0 NoOAAEPHKKY NOSb30BaTeIbCKUX
TUMOB faHHbIX, onpefensaeMblX Nocse pasBepTbiBaHWA. ITO [OCTURAeTCA 3a CYeT rmbKo
KOHOUrypaLun CUCTeMbl, MO3OHEro CBA3bIBaHWA TUMOB AaHHbIX C Beb-cepBUCaMM
W MHTerpalMmM MexaHM3MoB Banungauuu, U3BeYeHMA U BU3yanmsaumm gaHHbIX. B pamkax
paboTbl NpoBeAeH AeTanbHbIA aHanus TpeboeaHuit K RDMS, a Takre chopMynmpoBaHbl
K/loYeBble 3a4a4M, BO3HMKLLME MNpu paspaboTke. [Na UX peLleHns npuMeHeHbl MeToabl,
paHee He UCMOJIb30BaBLUMECA B JaHHOM KOHTEKCTE, YTO COCTaBNAET Hay4HYI HOBU3HY
paboTbl. [1nA obecrneyeHms rMOKOCTU U pacLLUMPAEMOCTM CUCTEMA NOOAEPHKMBAET UHTErpaLuio
¢ BHeLHUMM API-cepBucamu (ona nonb3oBaTtenbCKUx popMaToB AaHHbIX) M NpefocTaBnseT
LOCTYN K AaHHbiM no API, obecneunBan BO3MOMHOCTU ONA UHTErpauuun ¢ pyrumu
cMCTeMaMM, HanpuMep MHCTPYMEHTaMM MalLMHHOro 06yyeHuna. RDMS pa3paboTaHa Ha ocHoBe
ASP.Net Core u penaumoHHon CYB[, Microsoft SQL Server, 4To rapaHTUpyeT ee HaAeHHOCTb,
NpPou3BOAUTENBHOCTb U MaclLTabupyeMocTb. MprBedeHb! NpUMepbl UCMONb30BaHUA CUCTEMBI
OJ1A HAKOMJIEHUA 3KCMEePUMEHTANbHbIX OaHHbIX, JOKYMEHTMPOBAHUA 3KCMEPUMEHTOB
1 NOBbILLEHMSA BOCNPON3BOAMMOCTU UccredoBaHuin. OTKpbITan apxuTeKTypa u ceobogHoe
pacnpocTpaHeHUe CUCTEMbl OeNnalT ee A0CTaTOYHO YHUBEpPCalbHbIM MHCTPYMEHTOM ANA
undpoBU3aLMM UCCIie[oBaHMI B 0611acTW HeOpraHMYeCcKoro MaTepuanoBefeHus, No3Bosnas
afjanTupoBaTk NnaTdopMy Nod pasfiMyHble 3a4a4K, BKOYaA No40epHKY HOBbIX TUMOB AaHHbIX
W MHTErpaLmio C BHELLHUMU aHANTUTUYECKUMU MHCTPYMEHTaMWU. OpUruHanbHOCTb pa3paboTku
3aK/loyaeTcsa B OTCYTCTBMM CBOBOAHO pacnpocTpaHAEMbIX afibTePHATUBHbIX peLleHui,
CNOCOBHbIX OCYLLECTBAATL TUNU3NPOBAHHOE XpaHeHUe MaTepuanoBefYeCKUX OaHHbIX
(@ 3HauWT, OCyLLLeCTBATL NOMCK MO KOSIMYECTBEHHOMY COCTaBY BeLLLeCTBA), No4nepKMBaTh
paclimpAeMyto CUCTEMY NMOJIb30BaTENIbCKUX TUMOB U MHTErPUPOBATBLCA C MPOU3BOSIbHBIMU
dopmMaTaMu nccnenoBaTesIbCKUX JOKYMEHTOB 6e3 U3MeHeHMA Anpa CUCTEMbI.

KnioueBble cnoBa: cucTeMa ynpaBjeHUA UCCNeN0BaTeNbCKUMM OaHHLIMU, UHGOPMaLMOHHAA
WH(PACTPYKTYpa MaTepuanoBeeHuns, CUCTeMa yNpaB/eHnA MaTepranoBeYeckon MHpopMaLIen, NoMcK
MaTepuanoBeayvecKoit MHhOpPMaLIMK, HeopraHU4ecKoe MaTepuanoBeaeHme
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Abstract. The MatInf research data management system has been developed to support
teams of researchers working with large volumes of data from high-throughput experiments in
the field of inorganic materials science. One of the key features of the system is its architecture,
which provides full support for user-defined data types specified after deployment. This is
achieved through flexible system configuration, late binding of data types to web services
and integration of data validation, extraction and visualization mechanisms. As part of the
work, a detailed analysis of the requirements for RDMS was carried out, which allowed
the formation of the main functional principles of the system, including support for data
on chemical compounds, flexible object typing, access delimitation and management of
relationships between data. The developed structure of the relational database implements
the information storage model with the possibility of creating new types of objects related
to the subject area. Additional use of links between objects (graph structure) allows to
manage effectively the relationships between experimental results, materials and methods
of their synthesis. To ensure flexibility and extensibility, the system supports integration with
external APl services to integrate user-defined data formats and provides APl access to data,
providing opportunities for integration with other systems such as machine learning tools.
RDMS is developed on the basis of ASP.Net Core and relational DBMS Microsoft SQL Server,
which guarantees its reliability, performance and scalability. Examples of using the system
to accumulate experimental data, document experiments and improve the reproducibility of
research are presented. The open architecture and free distribution of the system make it
afairly universal tool for digitalization of research in the field of inorganic materials science,
allowing the platform to be adapted to various tasks, including support for new data types
and integration with external analytical tools. The development novelty lies in the absence
of freely available alternative solutions capable of maintaining typed storage of materials
science data (and thus search by quantitative composition of material), support extensible
used-defined types system and integration with arbitrary formats of research documents
without changing the system core.
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BsepeHue

0 Mepe CBOETO pa3BHUTHsI BCE OOJIbIIIe
|_| oTpaciieii JesTeIbHOCTH YeJIOBeKa
HE MOTYT O0XOIUTHCS 0€3 MOICPIKKH
CO CTOPOHBI COBPEMEHHBIX WH(OpPMAIHOH-
HBIX TEXHOJIOTH1. B HEKOTOpOM posie MoBbI-

meHue 3QPEeKTUBHOCTH BO MHOTHX cepax
SIBJISIETCS TIPSMBIM CJIEICTBUEM IPUMEHEHHUS
MIEPEIOBBIX Pa3pabOTOK I XpaHEHUs! O0Ib-
X 00bEMOB JIAHHBIX, UX TOCIIEIYIOIIETO
aHau3a U JajJbHEUIIeH MOIICPKKHA TPHU-
HATUA pemienuii [4]. OcoOeHHO OCTpo ATa

6]

IT management B Performance management



