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1. Ilnatdpopma NiATPUMKA MIKIYUCUUIITIIHAPHUX [OCTiIKeHb B CBIiTOBIN cUCTEMi JaHUX

2. A platform to support interdisciplinary research in the World Data System

Pedepar:

1. Inceprariiiny po60Ty IIPUCBSIYE€HO BUPIIEHHIO BayKJIMBOI HAYKOBO-TIPAKTUYHOI 3a5ia4i opraHizauii, aHyBaHHS i
3AiMICHEHHS MiITPUMKU MIKIUCUMIIIIHAPHUX IOCHiKeHb B CBITOBIN cucTeMi faHux. PO3po6yieHO KOHIEMIiIo
n1aTGOpPMHU MiATPUMKU MIKIUCLUILIIHAPHUX gocigkeHb B CCJl. Briepiie cTBOPEHO METOJ, Y3TOAKEHHS IaHUX
pi3HOI IpUpOY 3 BpPaXyBaHHSM OLIHOK iH(GOpPMaLiflHUX BTPAT NPOLELYP NEPETBOPEHHS JAHUX Ta OLiHOK
y3roIpKeHOCT] JaHuX, MOIU(IKOBAHO KJay3aJIbHY JIOTIKY IJIaHyBaHHS B3a€MOIii 3aCTOCYHKIB 7151 PO3B'sI3aHHSI
npo6sieM MDKIMCUMIUTIHAPHUX JIOCTIiI’KEeHb, OTPMMaB MOAAJIbIINI PO3BUTOK METO]L, BUBE[IEHHS B KJIay3aJbHil

JIOTiLi B3aeMOZil 3aCTOCYHKIB 32 PaxyHOK IIOIIEPEIHBOTO BUBEIEHHS B IIPOCTOPI TUIIIB 3 HACTYITHOIO JI€Tali3allielo



BMBOZY B CUCTEMI iHIMBITHUX OO'EKTIB Ta BiHOBJIEHHSM CXEMU PO3B’sI3aHHS IIPOGIEeMHU Ha OCHOBI BUBOAY. Ha
OCHOBI p0o3p06J1eHOI KOHIIeI1Iii i OpuriHaJbHOro KOMIJIEKCY MOJeJieil, METO/IB i alrOpUTMIB peasi3oBaHO
iHCTpyMeHTaJIbHi 3aC0o0M IIaTGOPMU MiTTPUMKU MDKAUCHUIITIHApHUX fociimkenb B CCJI, sika 3abesneyye
iHTerpali 3aCTOCYHKIB i IKepeJl JaHuX, 0OpOOJIEHHS 3aNIUTIB 10 PO3NOIiIEHUX IPKEPEJ], CUCTEMHE Y3TOJIKEHHS
IaHUX Pi3HOI MPUPOIU, TPOOIEMHO-OPi€HTOBAHE iHTeIeKTyalbHE OOPOOJIEHHS IAHUX Ta aBTOMATU30BaHe
reHepyBaHHsI 3aCTOCYHKIB. [IpoBeieHO ekclieprMeHTaIbHe AOCiIPKEHHS CTBOPEeHO] M1aTdOopMy Ha IIPUKJIaLi
BUpilI€HHS] HU3KY NIPUKJIAJHUX 3a/1a4, Y T.4. aHaJli3y Ta IPOTHO3yBaHHS CBITOBUX KOHQJIIKTIB, IOOYLOBU CTpaTeriii

Ta CLE€HapiiB CTAJIOr0 PO3BUTKY YKPAIHU, aHAJII3y i IPOrHO3HOIO MOAEIOBAHHS nomupeHHs enigemii COVID-19 B

2. The dissertation is devoted to solving an important scientific and practical problem - improving the efficiency of
information and software resources of the World Data System (WDS), developing approaches and implementing
tools to support interdisciplinary research in the WDS. WDS Members since its inception in 1956 have
accumulated a large amount of data and many applications (information systems, services), which are in great
demand in international research aimed at finding answers to global challenges facing humanity. However, this is
hindered by difficulties in the interaction of legacy applications, the use of different formats and methods of data
access, and so on. Solving the problems of analysis, forecasting, scenario modeling of crisis and security
phenomena and studying their impact on the economy and society, such as global threats to sustainable
development, spreading the SARS-CoV-2 pandemic, etc., also require tools for rapid integration of data from
different sources and applications. The problem of organizing, planning, and supporting interdisciplinary research
in WDS arises. Varying degrees of depth on particular aspects of integration has led to the need for effective
models, methods, and tools needed to implement these solutions. Within the framework of the dissertation, an
analysis of the WDS and a separate World Data Center as a controlled object was performed, unresolved issues of
support for interdisciplinary research were identified and analyzed, the prospects of creating the platform to
support interdisciplinary research were substantiated as a universal tool for solving problems of organizing the
WDS functioning. The concept of the platform to support interdisciplinary research in the World Data System was
developed. For the first time, a method was proposed for the harmonization of data of different nature, taking into
account estimates of information loss of data conversion procedures and estimates of consistency of data obtained
from different sources, to design a procedure for converting data with the lowest information loss. The
dissertation proposes the MAS architecture for the transformation of heterogeneous but semantically identical
information into metadata, suitable for further analysis and research. The clausal logic of planning the interaction
of applications to solve problems of interdisciplinary research was modified. A formal logical system was
developed. This formalism is the basis of the integration component of the platform is built. The components of
the formal system were described: the language of clausal first-order logic; knowledge base, which is based on an
ontology of axioms depicting the methods of services, and an ontology of data sources described in the OWL
language based on RDF; inference rules necessary to obtain the desired result in cases where it is necessary to
combine methods of both one and different services. The inference method in the clausal logic of application
interactions was further developed. The proposed inference method is based on the typification of statements and
analogies, it is the formal basis of the inference mechanism in the platform. The output constructed in abstract
space is used to control the inference process in the initial solution search space, which will increase the inference
efficiency by cutting off most of the unpromising inference branches in the initial space. The algorithm of the
solution scheme recovery for the services (applications) integration was developed as a basis for the mechanism of
the solution scheme recovery to obtain the functional sequence of actions (scenario) from the output of the
inference mechanism. The scenario is executed by the system, taking into account the features and purpose of
services (applications). The service-oriented architecture of the platform to support interdisciplinary research was
developed, the principles of functioning of interaction of its components were described. The tools of the Platform
were developed based on the proposed concept and original set of models, methods, and algorithms. The Platform
provides integration of applications and data sources, processing queries to distributed sources, systemic
harmonization of data of various nature, problem-oriented intelligent data processing and automated application



generation. An experimental study of the created Platform was conducted on the example of solving a number of
applied problems, including analysis and forecasting of world conflicts, construction of strategies and scenarios of
sustainable development of Ukraine, analysis and forecast modeling of the COVID-19 epidemic spread in Ukraine,
etc. Components of the developed platform to support interdisciplinary research in the World Data System were
implemented at the several scientific and commercial organizations, which allowed to confirm the efficiency of the
Platform.
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