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Models and methods of improving digital libraries by means of semantic web

Pedepar (YKp.)

HocnipxeHno 3micTt noustts EB, mpoaHanizoBaHo pi3Hi NOIVISAM WOAO BU3HaYeHHs KiaacuyHoi EB. 3pobsaeno knacudikaiiio Eb 3a
apxiTeKTypHUMM O3HakaMmu. BusHaueHo pianextu [IJI, HeOOXimHI NJI1 BUKJIQJEHHS PE3yJbTaTiB y MOJajbIIOMYy. B pesysbTaTi
ananisy I1O BusBneHo kiacudikaliliHi 03HaKY AJs BUAineHHs 6a3oBux cepsiciB CEB. Bunineno Habip 6a3oBux cepsicis njst CEB
Ta (OpMaZbHO iX OMMCAHO, [OKAa3aHO, IO 3alpONOHOBAaHMI Habip cepBiciB uyepe3 KOMIIO3ULII0 MOXE 3aJ0BOJbHUTU
iHdpopmauiiiHi noTpebu KOpUCTyBadiB. 3arpornoHOBaHO (OpMasbHy MoAeb aHoTauii iHdopmauiitHoro o6'ekra (I0) mns CEB.
YnockoHasneHa ¢opmaibHa MOJeJb aHoTalii Ha OCHOBi moTokoBoi Mmogesni 10 mas CEB, mo3Bossie OymyBaTd aHOTALilHI
B32€MO3B'13KM Ha ocHOBi ctaHgaptiB URL, DOI ta URI. Takox po3IJISTHYTO JesKi 3afayi 3 mpobsiemMaTuky iHTerpanii JaHux Ta
nepexony kinacuyHux EB no CEB. 3anpornoHoBaHO MeXaHi3M BiloOpaskeHHsI TpaAuLiiiHoOi pessiniiiHoi B]l, 1110 BUKOPUCTOBYETHCS B
knacuyHux EB, B Mopesi 3B'si3aHuxX AaHux y KoHTekcTi CEB. Pospo6ieHo meroq ¢opmainpHoi Bepudikauii UML 2.0 yepes
Bimo6paxxeHHsst OWL-DL B UML 2.0. Y pesysbTaTi po3po6sieHO OpUriHaabHUN MeToJ, 10 BinobpakenHs UML 2.0 B OWL-DL yepe3
IJI. Ins CEB akTyanbHOIO IpoGsiemolo € mpoekTyBaHHs 1O, Tomy crpoekroBaHo Mmogens IO gns CEB 3aco6amu UML.
3amporoHOBAaHO YMCJIOBI METPUKU OL[iHIOBAaHHS SIKOCTI CeMaHTWYHUX EB y Be6G-cepenoBulli Ta BBeIEeHO (POpPMajbHY OLIHKY

3PYYHOCTi BUKOPUCTAaHHS CepBiciB ceMaHTU4YHUX EB.
Pedepar (aHrJ1.)

The research rationale is determined by the fact that digital libraries have a leading role in the processes of organization and
information exchange during scientific research. In this aspect, it is important to create a new class of digital libraries, which will
have a higher level of intelligence, namely, the creation of semantic digital libraries (SDL). One of the premises for the
emergence of SDL is that when the quantity of information resources exceeds the limits of terabytes, and their structure is
different both in syntax and semantics, it is necessary to apply new approaches to the processes of preservation, organization
and search. Therefore, the thesis is devoted to a number of problems associated with an increase in intelligence level of a special
class of information retrieval systems, namely, digital libraries in a semantic environment. The object of research is the process
of transforming classic digital libraries into semantic ones. The subject of research are models, methods and tools for creating
semantic service-oriented digital libraries and assessing their quality. In the first chapter, “A survey of approaches to creation of
digital libraries”, the system review of modern approaches to creation of classical digital libraries has been made. The mean of
the concept of DL has been studied, different views on the definition of classical DL have been analyzed. A classification of the
DL according to the architectural approach has been made. Classes of DL such as classical DL, serviceoriented DL and DL based
on GRID technologies have been singled out. Basic functional characteristics were defined for libraries of each type of DL.
Through the analysis of different types of DLs, the key features and attributes that SDL should possess have been identified. In
the second chapter, “Digital Library in Semantic Web”, the prerequisites for the functioning of SDL and the main conceptual
differences between classical DLs and SDLs have been researched. Dialects of descriptive logic have been identified, which are
necessary to formulate the results in the future. As a result of the analysis of the subject field the classification signs for
selection of basic SDL services have been revealed. A set of basic services for SDLs was identified and formally described; it was
shown that the proposed set of services through the composition could meet the information needs of users. Three groups of
services have been proposed: sensor services, user services and processor services. Specific services with formal description by
descriptive logic have been proposed for each of the groups. A basic set of services for SDL has been developed, classified and
described. A service model has been developed to work in concrete domains. The concept and set of ontologies for the SDL has
been defined. A formal annotation model of the information object for the SDL has been proposed. A formal annotation model
based on the flow model of the information object for SDL has been improved, and this model allows to build annotation
interrelations based on URL, DOI and URI standards. The scientific novelty of the model consists in revealing the features of
annotation of information objects in the SDL. In the third chapter several tasks have been discussed. A number of challenges
related to data integration and the transition of classical DLs to SDLs have been discussed. A mechanism has been proposed for
mapping the traditional relational database used in classical DLs in the linked data model within the context of SDL. As a result, a
procedure for normalizing the metadata scheme of the Dublin core was developed to reflect it in the linked data model. This
procedure uses the semantics of metadata applied to describe information resources in DL. In this chapter, the method of
formal verification of UML 2.0 for OWL-DL reflections in UML 2.0 has been developed. As a result, an original approach to
displaying UML 2.0 in OWL-DL through descriptive logic has been developed. In the fourth chapter, “Quality metrics of
semantic digital libraries in the semantic web”, the numerical quality assessment metrics of semantic electronic libraries in the
web environment have been proposed and a formal assessment of the convenience of using semantic electronic library services
has been introduced. The appropriate model was also experimentally tested. The practical significance of results obtained. The
results of the work can be used to develop service-oriented digital libraries using semantic technologies. This is confirmed by



the author's implementation of the research results during the actualization of several digital resources.
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