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Pedepar:

1. Inceprauiiina po60oTa IpuCBIYeHa BUpilIeHHIO ITpobsemMu ifeHTudikanii nyooBaHHS JaHUX B Tajly3€BO-
posnoginenux ingpopmaniiiHux cucremax. ['anyseBo-posnogineni iHpopmauiiiHi cucTeMu 0Opo06IeHHS Ta aHai3y
JaHUX 3aCTOCOBYIOTbCSI KOMIIaHisSIMU 3a TOTPEOM 0OPOOJIEHHS Ta aHai3y JaHUX, SIKi MalOTh Pi3HY IPUpOAY,
[IOXO/IKE€HHSI, BiTHOCSIThCS 10 pisHuX cdep Ta ranyseil. [y 06po6eHHs, aHai3y Ta OL[iHKY SIKOCTI, pi3HUX 3a
CBOEIO CYTTIO, JAaHUX, [IOTPi6Hi crielianizoBaHi mpaBua i MOJITUKY, SIKi BDaXOBYIOTh Clielu]iKy JaHUX.
HeobxinHicTb B MoeAHaHHI JOMEHHUX MTPaBUJI OLIiHKU Ta OOPOOJIEHHS AaHUX 3 IJ106aJIbHUMU MOJITUKaMHU, 110
MaloTb BUKOHYBAaTHUCh HE3aJIeSKHO Bif| crietniky gaHuX, 3a6e3nedyeTscs GegepaTUBHOI MOJIEIIIII0 YIIPABIiHHS

rajiy3eBO-po3MNOiJIEeHIMU CUCTeEMaMU. ICHyI0Ui METOIM OLiHKY SIKOCTi JaHUX i 30KpeMa, ineHTudikarii



Iy6JII0BaHHS IaHUX, NOTPeOYIOTh ajanTauii i onTumisarii 1o ¢penepaTuBHOI MOAEMI, sIKa 3aCTOCOBYETHCS B
rayiy3eBo-po3noiieHux iHpopmaliiiH1ux cuctemax oOpobeHHs Ta aHasizy gaHux. JIjis 3a6e3rnedeHHs iIBULeHHS
eeKTUBHOCTI ineHnTudikalii ny610BaHHS JaHUX, B pOOOTi 3alIpONIOHOBAHO METOJ, ineHTUdikauii 1y6s0BaHHS
00’€KTiB IaHUX 3 BUKOPUCTAHHSIM OHTOJIOTii1. CTBOPEHO MaTeMaTU4YHY MOZEJIb METO/ly 3 BUKOPUCTAHHSM OINMICOBUX,
CTPYKTYPHHUX aTPUOYTiB OHTOJIOTI], @ TAKOXK METOJY 3 KOMOiHyBaHHSM OIMCOBUX i CTPYKTYpHUX aTpuOyTiB. [is
KOMIIJIEKCHOTO BUPillleHHsI NUTaHHS ifeHTudikanii ayo6soBaHHS JaHUX B Tajly3eBO-PO3IOiIEHUX CUCTEMaXx
00pOO6JIEHHS Ta aHaJi3y AAHUX PO3TJISIHYTO i BUpilleHo pobsiemy inenTudikauii ny610BaHHs IPOLYKTiB gaHux. Ha
BiMiHY BiJl OpDUTiHaJILHUX JAHUX, OTPUMaHUX 3 CUCTEM JIXKepeJ TaHUX, IPOIYKTHU AaHUX MIPEACTABISIIOTh COO0I0
HabopU [aHUX, 10 CTBOPEHI MIIXoM TpaHcPopmallii JaHUX B paMKaX rajly3eBO-pO3IOiIEHUX CUCTEM OOPOOIEHHS
Janux. Came IPOAYKTU JAHUX BUKOPUCTOBYIOTLCS KiHLIIEBUMU KOPUCTYBa4aMU, & TOMY HEJOCTATHIN PiBEHb SIKOCTI
LIUX TaHUX 0€3[10CEPEHbO BIIMHE HA CIIPUMHATTS NaHUX i IPaBUJIbHICTb NPUNHATTS 6i3Hec-pieHs. s
BUpilIeHHS 337a4i BUSBJIEHHS [y6/II0BaHHS IIPOLYKTiB JAaHUX 3alIPONIOHOBAHO MeTO[ ineHTudikauii 1y610BaHHS
IIPOJYKTIB JaHWX HA OCHOBI aHaJIi3y CTPYKTYPHUX 3a/ie>KHOCTel. Po3po6ieHo MaTeMaTUYHy MOJeJIb LIbOTO METOLY,
sKa 6a3yeTbCsl HAa MaTEMAaTUYHOMY anapari Teopii rpagis. I[Tpoliec BUsIBIEHHS y6/I0BaHHS IPOLYKTiB JaHUX
CKJIAJIaeThCA 3 €Tally NoOyAOoBY rpadis 3a71eXHOCTEN NPOLYKTIB JAHMX i €Tally NOPiBHSIHHS rpadis 3a71€XXHOCTEN
IponyKTiB JaHux. [IpoananizoBaHo MeTOIY 300py MeTallaHuX 115l T06YHnoBU rpadiB 3ayiesKHOCTeN IIPOLYKTiB
IAHUX, 30KpEeMa METOJ, Ha OCHOBI )XypHaJIiB [IOBiIOMJIEHb. BUSBIEHU HELOJIIK TaHOTO METOLY, SIKUAM I1OJISTa€e B
HU3bKill TOYHOCTI NOO6YH0BU rpadiB 3ay1e;KHOCTEN ITPM BUKOPUCTAHHI HEA,OCTATHBOTO IIPOMIXKKY 4acy [1Jis aHaJli3y
JKyPHaJliB NOBiloMJIEHD. [lJ1 BUPIilll€HHS BUSBJIEHOTO HEJIOMIKY 3alIpOIIOHOBAHO METO/, 0Oy A0BY rpadis
3aJI€’KHOCTEH MIPOAYKTIB JAHUX Ha OCHOBI CUHTAaKCUYHUX JE€PEB KOAY. 3alpOIIOHOBAHU METO/, BilPi3HSETHCS Bif,
iCHy1040T0 [106Y/10BOI0 CUHTAaKCUYHYX J€PEB KOAY Ha OCHOBI BUXiJHOT'O ITPOrPaMHOTr0 KOy 3aCTOCYHKIB 06pO
IaHUX i ineHTrudikanieio 3asekHUX 06'€KTIB 30epiraHHs JaHUX, IO 1a€ 3MOTY HE BUKOPHUCTOBYBATH >KypHaJ
[IOBiIOMJIEHD | YHUKHYTU [TPO6JIeMU HU3bKOI TOUHOCTI rpadiB 3ajiesKHOCTEN IIPU BUKOPUCTAaHHI HELOCTaTHbOI
KiJIbKOCTI 3aIMCiB )KypHaJliB NIOBiloMJIeHb. EKCIIepUMEHTaIbHI JOCi)KEHHS 3alIpOIIOHOBAHOTO METOY 1100y 10BU
rpa@is 3a71€>KHOCTEN Ha OCHOBi CUHTaKCUYHUX AEPEB KOAY IEMOHCTPYIOTh TOUHICTb IOOYA0BY rpadis
3asiexXHOCTeN Ha piBHI 90% 3 MOKJIMBICTIO IOAANBIIOTO 3061/IbIIEHHS 32 PAXYHOK MOKPALeHHS IPOrPaMHOro
MoZyJsl aHajizaTopa Kozny. [171st oLiHKY ny06Jil0BaHHS IPOJYKTIB NaHUX, IPOaHai30BaHO iCHyI04Yi MeTonU
IIOPiBHSIHHS HAIlpaBJIEHUX allUKJIIYHUX TpagiB, sIK IPeACTaBsIOTh 3aJI€XKHOCTI MK 3aCTOCYHKaMU 00pOOJIeHHS
IaHMX i 06’eKTaMu 30epiraHHs JaHUX. BUsSBI€HO HeJOJIiK iCHYI040r0 METOY, 1O MOJISITa€e B MOTipII€HHi TOYHOCTI
NOPiBHSIHHSA rpadiB 32 yMOBU BEJIMKO] KiJIbKOCTI 3aJIE)KHUX 00’€KTIB, 110 MalOTh OJIHAKOBi iMeHa, ajsie € pisHuMU
CYTHOCTSIMMU. [1J1s [TOKpallleHHsI TOYHOCTI TOPiBHSIHHS HallpaBjleHUX alMKJIiYHUX rpadis IpOAYKTiB JaHUX B
CepelOBHUIIli ray3eBO-PO3NOAIIEHUX CUCTEM OOPOOJIEHHS Ta aHali3y JAHMX, [€ iCHye BeJIMKa KiJIbKiCTb 00’€KTiB
IAaHMX 3 OJHAKOBUMMU iME€HaMHU, SIKi IIPEICTABJISIIOTh Pi3Hi CyTHOCTI, 3alIPONIOHOBAHO KOMOIHOBAHUI METOJ
IIOPiBHSIHHS HaIlpaBJIeHUX alUKJIiYHUX rpadiB 3a1eXXKHOCTeN POAYKTIiB faHuX. Po3pobieHuit MeTo, Bilpi3HsIETbCS
Bifl iCHy104OTO iHTErpalielo 3 METOIOM ifleHTudiKallii 1y6I0BaHHS 00’€KTiB JaHUX, 2 CAME BUKOPUCTAHHSM CIIUCKY
Iy0s1bOBAHMX 00'€KTIB IAHMUX IIPU MOPIBHSHHI BiJIIOBITHMX BEPUINH rpadiB 3a7€XXKHOCTEN NPOAYKTIB JAHUX, & TAKOXK
BpaxyBaHHSM PiBHS BepiivHU. Lle mo3Bosisie focarty Ha 6% Kpaioi e(peKTUBHOCTI B IOPiBHSIHHI 3 iCHYIOUUM
METOJIOM IOPiBHSIHHS HAalIPaBJI€HUX allMKJIiYHUX rpadiB 3aj1e>KHOCTE MPOAYKTIB JaHUX. Po3pobseHi meTonu
inenTudikauii gy6ar0BaHHS 00'€KTIB NaHUX i IPOJYKTIB JaHUX BUKOPUCTAHO NIPU PO3pobIeHH] iHpopMaLiliHOI
TEXHOJIOTII OL[iHKY SIKOCTi JaHUX B raJly3€BO-PO3IOAIIEHNX CUCTeMax 0OpOOJIeHHS Ta aHaJIi3y JaHUX.

2. The dissertation work is devoted to solving the problem of identifying data duplication in domain-oriented Data
Mesh platforms. Domain-oriented Data Mesh platforms for data processing and analysis are used by organizations
for the needs of processing and analysis of data which have a different nature, origin, and belong to different
domains and industries. Existing methods for assessing data quality and, in particular, identifying data duplication,
require adaptation and optimization to the federated model used in domain-oriented Data Mesh platforms. To
ensure an increase in the efficiency of data duplication identification, the paper proposes a method for identifying
data object duplication using ontologies. A mathematical model of the method using descriptive, structural
attributes of the ontology, as well as a method combining descriptive and structural attributes, is created. An



ontology model for the information and service business industry is developed. To assess the quality of the
ontology, the created ontology is compared with the existing open-source ontology. The qualitative characteristics
of the ontology are sufficient for conducting an experimental study of the method for identifying data object
duplication using ontology. For a comprehensive solution to the issue of identifying data duplication in domain-
oriented Data Mesh platforms, the problem of identifying data product duplication has been considered and
solved. Unlike the original raw data obtained from data source systems, data products are data sets created by
transforming data within domain-oriented data processing systems. It is data products that are used by end users,
and therefore the insufficient level of quality of these data will directly affect the perception of data and the
correctness of business decisions. To solve the problem of detecting data product duplication, a method for
identifying data product duplication based on the analysis of structural dependencies has been proposed. A
mathematical model of this method has been developed, which is based on the mathematical apparatus of graph
theory. The process of detecting data product duplication consists of the stage of constructing dependency graphs
of data products and the stage of comparing dependency graphs of data products. Methods of collecting metadata
for constructing dependency graphs of data products have been analyzed, in particular, a method based on audit
logs. A drawback of this method has been identified, which resides in the low accuracy of constructing dependency
graphs when using an insufficient time period for analyzing audit logs. To solve the identified drawback, a method
for constructing dependency graphs of data products based on syntax code trees is proposed. The proposed
method differs from the existing one by constructing syntax code trees based on the source code of data
processing applications and identifying dependent data storage objects. The developed method makes it possible
not to use the audit log and avoid the problem of low accuracy of dependency graphs when using an insufficient
number of audit log records. Experimental studies of the proposed method for constructing dependency graphs
based on syntax code trees demonstrate the accuracy of constructing dependency graphs at the level of 90% with
the possibility of further increase by improving the code analyzer software module. To assess the duplication of
data products, existing methods for comparing directed acyclic graphs, which represent dependencies between
data processing applications and data storage objects, are analyzed. The disadvantage of the existing method is
revealed, which consists in worsening the accuracy of graph comparison under the condition of a large number of
dependent objects that have the same names, but represent different entities. To improve the accuracy of
comparing directed acyclic graphs of data products in the environment of domain-oriented data processing and
analysis systems, where there are a large number of data objects with the same names, representing different
entities, a combined method for comparing directed acyclic graphs of data product dependencies is proposed. The
developed method differs from the existing one by integration with the method for identifying data object
duplication, namely, using a list of duplicate data objects when comparing the corresponding vertices of data
product dependency graphs, as well as taking into account the vertex level. This allows achieving 6% better
efficiency compared to the existing method for comparing directed acyclic graphs of data product dependencies.
The developed methods for identifying duplication of data objects and data products were used in the
development of information technology for assessing data quality in domain-oriented data processing and analysis
Data Mesh platforms.
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