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Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHA PO3po0Lii MOJEeli KOOPAMHALil KOTHITUBHUX BEO-CEPBICiB, sIKa Peasi3yeThCs
yepe3 CEeMaHTUYHY CTPYKTYPY [Jis ix BUOOPy, iHTerpauii tTa aBromaTusauii komrnosutii. JociigkeHHs 30cepeikeHe
Ha BJJOCKOHAJIEHHI METO/IiB CEMAHTUYHOTO Y3rOJI)KEHHS CEPBICIB IIJIIXOM BUKOPUCTAHHS OHTOJIOTIYHOTO MiAXO#Yy,
aJalTUBHOTO IIJIAaHYBAaHHS HA OCHOBi KOHTEKCTY BUKOHAHHS 3allXTiB Ta iHTerpauii napamerpis QoS 115 onTyumisauii
BHOOpY cepBiciB. OCHOBHA yBara MpuIilseTbCs PO3MUAPEHHIO CEMAHTUYHOTO OIIMCY CEPBiCiB MIJISIXOM
BHMKOPHCTaHHS OHTOJIOTIYHOTO MiTX0Ay Ta JOIIOBHEHHS JoriyHnmu rpasuyiamu SWRL 1151 popmarizanii 38's13KiB
MiX cepBicamu. [IpoBeieHO NOPIBHAIBHUI aHAJi3 i3 a/lbTEPHATUBHUMY MeTOaMU. 3allpOIIOHOBAaHUM MiaXiy,
IEMOHCTpPYe€ [IOKpalleHy NIPOLYKTUBHICTb, TOYHICTb i MaCIITab0BaHICTh CEMAaHTUYHOI 0OPOOKU y AMHAMIYHUX
cepeloBUILIAX y TIOPIBHSHHI 3 TPaAULIITHUMU METOJaMu opKecTpauii (Hanpukiaz, BPEL) Ta xopeorpadii (WS-CDL).

Jucepranis BilllOBifae HAYKOBO-TE€XHIYHUM IpiopuTeTam HalioHanbHOTO TEXHIYHOTO yHiBepcuTeTy YKpainu «KIII



iMmeHi Irops CikopcbKOro» Ta CIpsIMOBaHa Ha PO3BUTOK CEMAHTUYHUX BEO-TEXHOJIOTIH, KOTHITUBHUAX OOYUCIIEHD Ta
iHTeJIeKTyasIbHOI OOPOOKY 3anUTiB. JJOCTiKeHHs CIIPSIMOBaHe Ha pO3pOOKY METOIIB i aJIrOPUTMIB [1Jis MiABUILEHHS
IIPOYKTUBHOCTI, aAalITUBHOCTi Be6-CEPBICiB Ta BiANOBigHOCTI BUMOram sIKOCTi 06cyyroByBaHHs (QoS). PesynbraT
POOOTH y3roIpKyIOThCS 3 HAIIPSIMaMU PO3BUTKY CYy4aCHUX iH(OPMaLiliHUX TEXHOJIOTIH, 30KpeMa, B aCIIEKTax
aBTOMATM30BAHOTO CEMaHTUYHOTO aHasli3y, iHTerpalii OHTOJIOrii Ta PO3yMHOr0 BUOOPY CEpPBICiB 1151 onTUMisaii
npolieciB 06poOKM 3aNuUTiB. 3alIpOIIOHOBaHI pillleHHs 3a6e3Me4yi0Th ePeKTUBHY iHTerpalliio Ta aBTOMaTU3allilo Beo-
CEPBICiB uepe3 CEMaHTUYHY CTPYKTYPY, gKa peaslidye MO eJb KOOpAVHALIl Ta KOMIIO3uLii. Pe3ysibTaty JOCIigKeHH
MaIOTh IIPAaKTUYHY LiHHICTh Y KOHTEKCTI peasi3allii HAayKOBUX IIPOrpaM i3 BIPOBAIKEHHS iHHOBALITHUX HU(PPOBUX
pillieHd y pi3HUX Tajy3siX, OCKiJIbKY ITPOBeieHe JOCiKeHHS BifilIoBiae npiopureram po3BUTKY LUPPOBO]
€KOHOMIKUY, $IKi 3aKJIaJIeHi B CTPaTETiYHMX [IpOrpamax, CIIpsSIMOBaHUX Ha BIIPOBAPKEHHS IHTEJIEKTYaJIbHUAX CUCTEM,
TaKUX K «IHTepHeT pedeil» (IoT) Ta KOrHITHBHI 064KCIeHHs. MeTol aucepTalii € miiBULEeHHS TOYHOCTI Ta
IIOBHOTHM aBTOMATUYHOI OPKECTPOBKM Ta Xopeorpadii KOTHITUBHUX BEO-CEPBICIB IIISIXOM PO3POOKU
dhopmasizoBaHoi MO, 1110 I0EAHYE CEMAHTUYHMII ONIMC Be6-CEePBICiB 3 ypaxyBaHHSM TUITy KOTHITUBHOI 3a7a4i,
KOHTEKCTY BUKOHaHH$, QOS-TI0Ka3HUKIB Ta iHIINX pPeJIeBaHTHUX BAaCcTUBOCTEN. OO'eKT JOCiI)KEHHS — IPOLIeCU
onucy, BUOOPY Ta KOOpAuHallii KOTHITUBHUX Be6-CepBiciB y po3nogineHux ingpopmauitHux cucrtemax. [Ipegmer
IOCJIiIKeHHS — CEeMaHTUYHI MOJieJli, MeTO[IY Ta aJIFOPUTMU OIIUCY, BUOOPY ¥ KOMITO3ULIii KOTHITUBHUX Be6-CEpPBICiB.
HaykoBa HOBU3Ha OTpUMaHUX Pe3yJIbTaTiB I10JIIra€e y TOMY, 110 B AUCEPTaLiliHill po6oTi: 1. Biepiie 3ariponoHoBaHo
(opMasIbHy MOZ€JIb KOTHITUBHUX BE€O-CEPBICIB, 5IKa BiAPi3HSAETbCS YHI(PIKOBAHNMM ONMCOM X (PYHKLiIOHAJIbHUX
MOJKJIMBOCTEH, TUIIIB 33724, GOPMATIB BXiIHUX i BUXiZHUX JaHUX, 0OMEKeHb Ta 6araToBuMipHUx QOS-TI0Ka3HUKIB,
110 [03BOJIsSI€ OJHO3HAYHO BU3HAYATH CEPBICU HAa OCHOBI €IMHMX METAJAHUX. 2. 3alIPOIIOHOBAHO METO]] BUOOPY Ta
KOMITIO3U1Iii KOTHITUBHUX Be6-CEPBICiB, KU Bipi3HSIE€TbCS BUKOPUCTAHHIM CEMAaHTUYHOTIO ONUCY Ta (POPMaJIBHUX
MIpaBUJI KOMIIO3UIi, 1110 NO3BOJIMJIO MiABUILUTYU TOYHICTh i IOBHOTY Bifl0OPY NOPiBHSHO 3 BiTJOMUMU METOJIaMHU. 3.
YII0CKOHaIeHO MeTOJ, OPKeCTPOBKU Ta xopeorpadii KOTHITUBHUX BeO-CePBICiB 32 paxyHOK [100yI0BY JepeBa
KOMITIO3U1IiH1 i loro JuHaMivyHoi nepebyoBU BifIOBiIHO A0 AMHAMIYHUX XapaKTE€PUCTHK CepelOBUIA BUKOHAHHS
(3aTpUMKH, JOCTYIHICTD TOLIO), IO AO3BOJIWJIO aAANTUBHO MiATPUMYBATH JIAHIIOKKYU BUKJIMKIB i 30epiratu
[paue3faTHiCTb CUCTEMU Y Pasi BiIMOBU OKPEMUX KOMITOHEHTIB. [IpakTUyYHe 3HaYE€HHS OTPUMAHUX PE3YJIbTATIB
1oJIArae y HaCTynHomy: 1. Po3po6iieHa Mojiesib CeMaHTUYHOI CTPYKTYpY MOJKe 6YTU BUKOPUCTaHa JjIsl CTBOPEHHS
aJanTUBHUX i MacIITabOOBaHUX CUCTEM Y Pi3HUX c(pepax, TAaKUX sK yIIPaBIiHHS pecypcaMu, aBToMaTu3allis 6izHec-
npoluecis, iHTerpatis cepsiciB B InTepHeTi peueit (I0T) Ta cMapT-cepenoBuiax. 2. Po3pobiaeHuit anroputm
iHTeJIeKTyaJIbHOTO IIOIIYKY Ta BUOOPY KOTHITUBHMX BeO-CEPBiCiB MOXe OyTH iHTEerpoBaHUH y IPOrpaMHi
n1aTGOpMH, 0 BUKOPUCTOBYIOTHCS /1J14 MOOYA0BY CUCTEM aBTOMATHU3allii, aHAJIITUKYU BEJIMKUX JAHUX, PO3YMHUX
PEKOMEHIALNHUX CUCTeM abo iHTerpallii CepBiciB y XMapHUX CEpefoBUILaX. 3. 3alIpONIOHOBAaHI MiIX04M € OCHOBOIO
17151 pO3POOKM NPOTrPAaMHUX IIPOAYKTIB, [0 3a6€3M1e4YyI0Th AMHAMIYHUI NOIIYK, iHTerpalilo Ta yIpasJliHHS
KOTHITUBHUMU BeO-cepBicaMi B CUCTEMaXx i3 BUCOKMMU BUMOTaMU JI0 aJlallTUBHOCTI Ta MIBUJIKOCTI pearyBaHHs,

TaKuX K MeJULMHA, PiHaHCHU YU JIOTiCTUKA.

2. The dissertation is devoted to the development of a coordination model for cognitive web services, implemented
through a semantic structure for their selection, integration, and automation of composition. The research focuses
on improving methods of semantic alignment, adaptive service planning, and the integration of Quality of Service
(QoS) parameters in the query processing workflow. The main attention is paid to expanding the semantic
description of services by using an ontological approach and supplementing it with SWRL logical rules to formalize
the relationships between services. A comparative analysis with alternative methods has been conducted. The
proposed approach demonstrates higher productivity, accuracy, and scalability of semantic processing in dynamic
environments. The dissertation corresponds to the scientific and technical priorities of the National Technical
University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" and is aimed at the development of semantic web
technologies, cognitive computing, and intelligent query processing. The research is focused on the development
of methods and algorithms to improve the productivity, adaptability of web services, and their compliance with
Quality of Service (QoS) requirements. The results of the work align with the directions of modern information
technology development, particularly in aspects of automated semantic analysis, ontology integration, and



intelligent service selection to optimize query processing workflows. The proposed solutions ensure effective
integration and automation of web services through a semantic structure that implements the coordination model.
The research results have practical value in the context of implementing scientific programs for introducing
innovative digital solutions in various fields, as the conducted research corresponds to the priorities of digital
economy development, established in strategic programs aimed at the implementation of intelligent systems such
as the Internet of Things (IoT) and cognitive computing. The aim of the dissertation is to develop a coordination
model for cognitive web services, implemented through a semantic structure, ensuring effective orchestration and
choreography of services in distributed environments. The object of research is the processes of describing,
searching, and integrating cognitive web services in distributed systems. The subject of research is semantic
methods of describing, searching, and integrating cognitive web services, which ensure the automation of their
use and interaction. The scientific novelty of the obtained results lies in the fact that in the dissertation: 1. A
coordination model for cognitive web services is proposed for the first time, ensuring automated selection,
orchestration, and choreography based on the semantic description of functionality, QoS parameters, and
execution context. The difference from existing approaches lies in the formalized description of cognitive
capabilities of services (such as the ability to learn, natural language processing, image analysis), their functionality,
input/output data, and constraints, which ensures automated integration. 2. The method of searching and
selecting web services has been modified, which is based on semantic description and provides dynamic ranking of
services according to their relevance to the execution context (e.g., response time, data specificity, resources). 3.
The integration of cognitive web services based on a semantic approach has been proposed for the first time,
allowing the automation of service selection, orchestration, and choreography in dynamic environments, taking
into account changing execution conditions and the unavailability of individual components. The obtained results
expand the capabilities of cognitive web services and the integration of artificial intelligence into complex systems,
increasing decision-making efficiency in strategically important areas.
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