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Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO PO3B’SI3aHHIO 337a4i BUPIBHIOBAHHS Ta Mirpaiii eK3eMIuisipiB OHTOJIOTIHN y
IeLleHTPaJli30BaHUX Ta PO3MO/iIEeHUX YMOBaX. Y poOOTi 3aIIPOIIOHOBAHO iTepaTUBHUI iHKpeMEeHTalbHUM Miaxin 1o
ii BUpilIeHHs; IpOaHaJi30BaHO MUTAHHS BUPA3HOCTI Ta PO3B’I3HOCTI IIPY NIEPETBOPEHHI aCEPTOPUYHUX 3HAHB;
IIOKa3aHO 301 KHICTh IIPOLIECY Y3rOIKEHHS CXEM BiANOBIIHO IO cTpaTerii aBTOMaTU30BaHUX CMUCIIOBUX
MeperoBopiB; OKA3aHO PalliOHANBHICTh Ta e(DEeKTUBHICTh TPaHCHOPMAILiM CXeM Ta eK3EMILISIPIiB; pO3p0O6IEeHO
HOBUI ME€TOJ, BU3HAY€HHS i30MOp(i3My rpaiB Ha OCHOBI ITOHSITTS i30METPUYHOTO LIUKIIY i CIIEKTPY pPeOepHUX

po3pisiB rpada, foBeneHo TeopeMy npo isomopdism rpadis, po3pobIeHO METO, BU3HAUYEHHS 6iHAPHO]



BiNoBiZHOCTI rpagiB cXeM OHTOJIOTIH; PO3p06IeHi pparmeHTapHa MOJIEJIb Y3rOIPKEHHS OHTOJIOTI Ta €BOIOLiHO-
(parmMeHTapHi aNTOPUTMU 7151 TOAOJIAHHS MTPO6IEM 06YNCTIOBATBHOI CKIIAAHOCTI Ta MiIBUIIEHHS €(EeKTUBHOCTI
MIpOrpaMHUX 3aCO0iB BUPiBHIOBaHHSI OHTOJIOTIH. PileHHs peasnizoBaHo SK eleHTpasli3oBaHa cucTema
iHTeJIeKTya/IbHUX IPOrPAMHMX areHTiB. [IpakKTUYHA 3aCTOCOBHICTD MiATBEPAKEHA BUKOPHUCTAHHSIM CUCTEMHU 7151

BUPiBHIOBAaHHS IPOMHUCJIOBUX 6a3 3HaHb Ta BEO-OHTOJIOTI.

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.
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