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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOi BYEHOI pagH (pa30Boi CleNiai30BaHOi BY€HOI pagH): [ 26.194.03
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aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417176

Micqesﬂaxon)KeHHﬂ: npocrekT Akagemika ['nymkosa, 40, m. KuiB, KuiBcbka 0641., 03187, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPUAHUYHOI OCOOH: [HCTUTYT TporpamMHmX cucteM HanioHanbHoi akanemii Hayk
Ykpainu
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dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYGPHK: 14.01.30

Tema guceprauii:
1. Mogzeni Ta METOZIM BOOCKOHAJIEHHS €JIeKTPOHHUX 6i6/1i0TeK 3acobaMy CEMaHTUYHOTO BeOy

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

Pedepar:

1. JocnimxkeHo 3micT nousTTs EB, npoaHasnizoBaHo pi3Hi Morisay mo0 Bu3HaYeHHs kiaacuyHoi EB. 3pobyieHo
kinacudikauio EB 3a apxiTekTypHUMHU 03Hakamu. BusHaveHo mianexkTtu [JI, HEoOXigHI 1151 BUKJIAZEHHS pe3yJIbTaTiB
y noganbuiomy. B pesysbrati ananizy I10 BusiBieHo kiacudikalliiiHi o3Haku 115 BugineHHs 6asosux cepsicis CEB.
Bunineno Ha6ip 6a3oBux cepsiciB ays CEB Ta popMasnbHO iX onycaHo, TOKa3aHo, 110 3alIpONIOHOBaHUN Habip
CEPBiCiB 4epe3 KOMITO3UILIiI0 MOXKEe 330BOJIbHUTH iH(pOpMaliliHi NOTpedu KOPUCTYBauiB. 3allpOIIOHOBAHO
dopmanbHy Mmogesnp aHoTtauii inpopmarniriHoro 06'exta (I0) gyt CEB. YnockoHanena popmanbHa MOJEJb aHOTaLii
Ha ocHOBIi oTokoBoi Mogei 10 nyst CEB, no3Bosisie 6yyBaTy aHOTAlliliHi B3a€MO3B'I3KM Ha OCHOBI cTaHgapTiB URL,
DOI Ta URI. Taxkox po3risiHyTO A€sIKi 3a7adi 3 Mpo6aeMaTrKy iHTerpalii fanux ta nepexony knacudHux Eb no CEB.
3anpornoHOBaHO MexaHi3M BimoOpaskeHHs TpaguuiiiHol pensuiinoi B, mo BUKOpHUCTOBY€EThCS B KilacuyHux EB, B
Mmogeri 3B's13aHuX fanux y kourekcti CEB. Po3pobsieno metog ¢popmanbHoi Bepudikanii UML 2.0 yepes



Bino6paxxenHsst OWL-DL B UML 2.0. V pesysbTaTi po3p0o6sieHO OpUriHalbHUN MeTO[, 10 BinobpakeHHs UML 2.0 B
OWL-DL yepe3 IJI. I CEB akTyasbHOIO ITPO6IEMOIO € ITpoeKTyBaHHS [0, ToMy cripoekToBaHO Mogenb 10 nis
CEB 3aco6amu UML. 3anporoHOBaHO YMCJIOBi METPUKM OLIiHIOBAHHS SIKOCTi cemaHTM4HUX EB y Be6-cepenosulli Ta

BBeleHO (pOpMasbHy OL[iHKY 3pYYHOCTi BUKOPUCTAHHS cepBiciB ceMaHTU4YHUX EB.

2. 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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VII. BizomocTi npo odiniiHNX ONIOHEHTIB Ta PELeH3€HTIiB
OdiuiiiHi OTIOHEHTH
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KBasigikamis: 1. r. 1., 05.13.06
ImenTudikarop ORCID ID: He zactocoyeTrbes
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Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KocTenko Jleonin Mocunosuy

2. Kostenko Leonid Yo.

KBasigikanis: . 1. 1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyerbes
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpasiiHHS:
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PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITeTrpenko Muxkosa I'puroposuy

2. Petrenko Mykola

KBasigikanis: 1. 1. 1., 05.13.06
InenTudikarop ORCID ID: He 3acrocosyerbcs
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VIII. 3akir04Hi BimoMocTi
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BignoBigasbHuUI 3a MiATOTOBKY
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