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Tema guceprauii:
1. Mogenb Ta MeTOq, Mirpallii €K3eMILISIPiB OHTOJIOTIN Y AELEeHTPali30BaHUX CUCTEMAX

2. AModel and a Method for Ontology Instance Migration in Decentralized Systems

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO PO3B'SI3aHHIO 33ja4i BUPiBHIOBAHHS Ta Mirpalii eK3eMIISIpiB OHTOJIOTIN y
IeLeHTPali30BaHMX Ta PO3NOJiIEHUX yMOBaX. Y po6OTi 3aIIPOIIOHOBAHO iTepaTUBHUI iHKpEMEHTAIbHUI MiAXif 10
ii BUpilIeHHs; TpoaHasi30BaHO MUTAHHS BUPA3HOCTI Ta PO3B'SI3HOCTI MpU MepeTBOPEHHI aCepTOPUYHUX 3HAHD;
I0Ka3aHo 301KHICTh IPOLIECY Y3rOIKEHHS CXEM BiNOBIAHO O CTpaTerii aBTOMaTU30BaHUX CMMUCIIOBUX
[IepErOBOPIB; OKA3aHO PalliOHAIBHICTh Ta €(PEKTUBHICTh TpaHCHOPMALLiM CXeM Ta €K3EMILISIPIB; pO3POOIEHO
HOBUU MeTOJ, BU3Ha4eHHs i3oMop@i3my rpadiB Ha OCHOBI TOHATTS i30METPUYHOTO LIMKITY i CIIEKTPY pebepHUX
po3pisiB rpada, LoBeeHO TeopeMy Ipo i3omopdizm rpadis, po3pobaeHO METO BU3HAUYEHHSI 6iHApHO]
BiANOBiTHOCTI rpadiB CXeM OHTOJIOTIH; po3p06JieHi (PparMeHTapHa MOAEJb y3rOIPKEHHSI OHTOJIOTIH Ta €BOJIIOLITHO-
(dbparmeHTapHi aITOPUTMHU 17151 IIO/I0JIAHHS [TPO6JIeM 06YMCIIIOBATIbHOL CKIaHOCTI Ta MinBuLeHHS e(eKTUBHOCTI

MIPOrpaMHUX 3aCO0iB BUPiBHIOBAHHS OHTOJIOTIH. PileHHs peasizoBaHoO sK eleHTPaIi30BaHa CUcTeMa



iHTeJ'IeKTyaJIBHI/IX IporpaMHux areHTiB. HpaKquHa 3aCTOCOBHICTb Hi,I[TBep,IL)l(eHa BUKOPUCTAHHAM CUCTEMU 1JI4

BUPiBHIOBAHHS ITPOMUCJIOBUX 633 3HaHb Ta BE6-OHTOJIOTIH.

2. The thesis is devoted to the improvement of mathematical models and computational methods for
harmonization and alignment of knowledge models, represented in the form of ontologies, in decentralized
systems. The dissertation solves the actual scientific and practical problem of developing new mathematical
models and computational methods, as well as improving existing methods and algorithms in order to increase
their efficiency, contribute to the development of effective and efficient software tools for ontology instance
migration in decentralized and distributed environments. The author examines the state of the art in ontology
alignment and analyzes the ontology instance migration problem as a specific task in the context of ontology
alignment. The problem of ontology instance migration in decentralized systems is formalized and an iterative
incremental approach to its solution is proposed in the thesis. The developed approach consists of 4 steps: (i)
automatic computation of ontology mapping, matching and computation of structural difference between schemas
of ontologies; (ii) automatic generation of transformation rules for individual assertions; (iii) automatic
transformation of assertions; and (iv) manual control of the completeness of those transformations and problem
cases resolution. Theoretical contributions include: the development of a new method for determining graph
matching for ontology schemes based on the concept of isometric cycle and spectrum of graph edge cuts, a proof
of the graph isomorphism theorem; the analysis of expressibility and decidability issues which may arise during A-
Box transformations; proof of the convergence of the schema matching process following the strategy of
automated meaning negotiation; proof of the rationality and efficiency of ontology schema and instance
transformations by means of the ontology evolution framework based on the belief revision; elaboration of a
fragmentary model of the ontology matching task and special evolutionary-fragmentary algorithms aimed at
overcoming complexity issues and increasing the overall efficiency of ontology alignment software tools. The
solution is implemented by a decentralized system of intelligent software agents and has been evaluated by using
two different ontology test sets. The system can work in a fully automatic and autonomous mode and completely
fits to fully decentralized and distributed settings. The practical applicability of the results is confirmed by the use
of the system for aligning industrial knowledge bases in the field of construction and building materials and

services, as well as online product and service ontologies.

Jep>kaBHHH peecTpaniiiHuil Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. €Epmonaes Bagum AHaTosiioBUY



2. Ermolayev Vadym A.

KBasmiikamis: k. ¢.-m. ., 01.05.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. HoBoxxunosa MapuHa BonogyumupiBHa

2. Novozhylova Maryna V.

KBasigikanis: 1. ¢.-m. n., 01.05.02
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHs:

dopma BiracHoCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's I1o-6aTbKOBI:
1. HikiTuenko Mukosia CternaHoOBUY

2. Nikitchenko Mykola S.

KBasmigikanis: 1. ¢.-m. 1., 01.05.03
Imentudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

IloBHe HaliMeHYyBaHHSI IOPHUAHUYHOI OCOOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

I'pumak Bikrop 3axapoBuy

I'pumak Bikrop 3axapoBuy

IOpuenko T.A.



