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AHHoTauua. B ctaTbe paccMaTpuBaloTCA BOMPOCHI OHTONOMMYECKOr0 UHMUHUPUHIA
CNOMHbIX CUCTEM. OHTONOMMYECKMIA UHHUHUPUHT BKKOYAET NpoL,ecchl NPOeKTUpoBaHmA
M NOCTPOEHUA OHTOSIOMMI, TEXHONOMMYECKM 06BeaMHAIOLLIME 06 BEKTHO-OPUEHTUPOBAHHBIN
N CTPYKTYPHbIA aHanu3. OHTOIOMrMYECKUA UHMUHUPUWHI CTaBUT CBOEN LieNblo obecredeHme
NMPUHATUA Ka4yeCTBEHHbIX YNpaBfieHYECKUX PELUEeHUN 3a CYET MOBbILUEHWUA YPOBHSA
MHTEerpaumm HeobxoamMMon HbopMaLMK, yiydLLEeHUA BO3MOMKHOCTEN NoMcKa no 6asam
[aHHbIX W 3HaHWIM, 0becrneYeHVsa BO3MOXHOCTU COBMECTHOM paboThbl ¢ 6a30i 3HaHWI, YTO
obecneynBaeTCcA eAUHbIM CEMaHTUYECKUM OMUCaHWEM MPUKNAOHON OHToNorMK. [aHHbIA
NPOLLECC OCYLLLECTBNIAETCA B PpaMKax npegsiaraéMoro noaxoaa K ynpassieHNUI0 CITOMHBIMM
cucteMamn. K oHTOnorum, nonyyeHHom B pesynbTaTte UHMUHUPUHIA, NpeabABNATCA
TpeboBaHuA yaoobcTBa M rMbKOCTU, YTO HEOOXOAUMO ANA MOAENIMPOBAHUA CUCTEMHBIX
npoueccoB n obecneyeHna GpyHKLMOHMPOBAHUA MHPOPMALMOHHO-AHANTUTUYECKUX
NPOLLECCOB B CNTOXHOM cucTeMe. OnMcaHo NPUMEHEHWE B OHTOTIOMMYECKOM UHMHMHUPUHIE
06bI4HbIX FpadoB, rMneprpadoB 1 Metarpagos. 060CcHOBaHO MCMoNb30BaHWe MeTarpados
NPy NOCTPOEHUWN MEPAPXMYECKUX OHTONOrMN. [puMeHeHne MeTarpadoB 060CHOBaHO
KaK yOO6HbIN U TMOKWUIN MHCTPYMEHT ANA NOCTPOEHUA NPUKNAAHOM OHTONOMMU CITOMHOWM
cucteMsl. MpeanorkeHa MoguduKauma Metarpada, No3BosIAIOLLAA BRIIOYATb B OHTOSIOMMIO
cobbITA M MeToabl 06paboTKM AaHHbIX. Takaa MoandUKaLMA UHTErpUpyeT NPOoLLEeCcCHYo
COCTaBAIOLLYI0 B OHTONIOMMYECKY0 Mofeslb CUCTEMbI KaK HEOTBHEMJIEMYIO ee YacTb, YTO
no3BoNAET MMOKO N C MEHbLUMMK BpEMEHHbIMU 3aTpaTtaMmn GopMMpoBaTb NPOLLECCHbIE
mMofenu Ha ocHoBe nogarpadoB MeTarpaga obuien oHTonornyeckon mogenu. OnucaH
NOAXOA, M MPUMep peanusaummn NporpaMMHO-MHCTPYMEHTasIbHOM Cpefibl OHTON0MMYECKOro
WHMHWPUWHIA W JanbHeLLIero NoCTPOeHMA Modeei NpoLLeccoB CIOMHOM cucTeMbl. OnmcaHa
TEXHOJI0M 1A, UCNOoSIb3yeMas OJ1A peanun3aummn oHTONorMK B cUCTEMe YrpaBneHus 6asamu
HaHHbIx PostgreSQL, v cTpyKTypa 6a3bl faHHbIX 4J19 XPaHEHUs OHTOSIOMMM.
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Abstract. The article deals with the issues of ontological engineering of complex systems.
Ontological engineering includes the processes of designing and building ontologies, technologically
combining object-oriented and structural analysis. Ontological engineering aims to ensure the
adoption of high-quality management decisions by increasing the level of integration of the
necessary information, improving search capabilities in databases and knowledge bases, providing
the possibility of joint processing of knowledge based on a single semantic description of the
knowledge space. This process is carried out within the framework of the proposed approach to
managing complex systems. The ontology obtained as a result of engineering is subject to the
requirements of convenience and flexibility, which is necessary for modeling system processes
and ensuring the functioning of information and analytical processes in a complex system. The
application of ordinary graphs, hypergraphs and metagraphs in ontological engineering is described.
The use of metagraphs in the construction of hierarchical ontologies is substantiated. Metagraphs
are considered as the basis for building an applied ontology of a complex system. A modification of
the metagraph is proposed, which makes it possible to include events and data processing methods
in the ontology. Such a modification integrates the process component into the ontological model
of the system as an integral part of it, which makes it possible to flexibly and with less time to form
process models based on the metagraph subgraphs of the general ontological model. An approach
and an example of the implementation of the software-instrumental environment of ontological
engineering and further construction of models of processes of a complex system are described.
The technology used to implement the ontology in the PostgreSQL database management system
and the database structure for storing the ontology are described.

Keywords: complex systems, ontological engineering, ontology, graph, hypergraphs, metagraphs

For citation: Misnik A. Metagraphs for ontological engineering of complex systems. Prikladnaya informatika=
Journal of Applied Informatics, 2022, vol.17, no.2, pp.120-132 (in Russian). DOI: 10.37791/2687-0649-2022-17-2-
120-132

[ Tom 17.Ne 2. 2022 ]

BBepneHue

MEHHBIX CJIOYKHBIX CHCTEMAX SIBJIETCS aKTy-

aJIbHOM 3a/1auel, peleHrue KOTOpoi cyiiie-
CTBEHHO 3aTpyIHseTcs yBeNuueHHeM HH(pOpMaLi-
OHHBIX ITOTOKOB B TaKHMX cHcTeMax. McTrouHnkamu
JaHHBIX MOTYT OBITh KaK TEXHUYECKUE TOJCH-
CTeMBI (JaTYMKH TeMIepaTypbl U JaBlIeHUs U Ap.),
TaK ¥ OIEPaTOpbl IPOU3BOACTBEHHO-TEXHOIOTH-
YeCKHX IpoLeccoB B cucteme. HeykionHo pacrer
00BbeM nH(popMAaLK pa3HOTO KavuecTBa, MOCTyIa-
IOLIeH U3 PA3HOPOAHBIX UCTOYHHUKOB, YTO HEOOXO0-

O praHu3aIys Mporecca yIpasaeHus B COBPe-

JIMO JUTSl aHAJIN3a U BRIPAOOTKH YIPABIISFOLIHX Pe-
LICHUI B POIIECCE BHITIOMTHEHHS CHCTEMOM ITOCTAaB-
JICHHBIX 3a/1a4, CBA3aHHBIX C COBepH_[eHCTBOBaHI/IeM
KaK CEHCOPHBIX TEXHOJIOIWMA, TaK W JIMHUW CBA3H,
YTO TIPUBOMUT K YBEIIMISHHUFO YaCTOTHI OTIPOCa JIaT-
YHKOB, & TAKKE C MOSIBIICHUEM BO3MOKHOCTH MOJTY-
YEeHUS IAHHBIX M3 HOBBIX MCTOYHHUKOB [5].

OcoOEHHOCTSIMH CIIOKHBIX CHUCTEM SIBIISFOTCSI:

* CIIO)KHOCTB CTPYKTYPBbI, MHOTOKOMITOHEHT-
HOCTh, HATWUNEe (PyHKITMOHAIHHBIX TIOACHUCTEM,
pelIaonuX pa3IuvHbIe [eIeBhIe 33/1a9H, 00Tb-
1I0€ KOJIMYECTBO MapaMeTPOB, XapaKTePU3YIO-
111070,4 npoueccm CHUCTEMBI,
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