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1. 1. CaBueHko M.M. Metog, neneHTpanisalii 6a3 3HaHb CUCTEM MiLTPUMKU NPUNHATTS pilleHb. — KBanidikanifina
HayKOBa ITpallsl Ha IIpaBax pyKonucy. Jlucepraris Ha 3M00yTTsI HAYKOBOTO CTYIEHs AOKTopa dinocodii 3a
crieniiasipHicTIO 122 «KoMITIoTepHi Hayku». — IHCTUTYT nipobisiem peectpaliii indopmauii, HAH Vkpainu, Kuis, 2024. ¥V
IYcepTaliiHiil poboTi IpeCcTaBieHi pe3yIbTaTi IPOBEAEHUX 3100yBaueM JOCIIiIKEHb, SKi BUPIIyIOTh aKTyaJIbHE
HayKOBe 3aBJaHHS PO3POOKM €(PEeKTUBHOTO METOMIY YaCTKOBO] JelleHTpai3allii 6a3 3HaHb OJ1s1 CUCTEM MigTPUMKHU
npuiniHaTTs pimens (CIIIIP). HocnimxkenHs: GOKycyeTbCs Ha iHTerpalii geuenTpanizopanux miatdopm ganux (JI10),
30KpeMa Ha OCHOBI 6JI0KYEMH-TEXHOJIOTii, 3 METOIO MiiBUIIEeHHS 6e3MeKU, MPO30POCTi Ta HaLifHOCTI 06POOKHU
naHux B CIIIP. AKTyanpHICTbh LbOTO NOCIIIKEHHS IIOB'I3aHa 3 TUM, 110 Cy4acCHi CUCTEMHU MiATPUMKYU IPUIHSATTS
pillleHb CTUKAIOTLCA 3 pU3MKaMU KOMITPOMETALil JaHUX, HEJOBIPU [0 PE3YJIbTATIB Ta HEJOCTATHLOIO IIPO30PICTIO

IIpOLIeCiB IPUMHSATTS pilleHb. BIpoBas)keHHs! AelleHTPasli30BaHUX pillleHb Ha OCHOBI 6JI0KYENHY, TaKUX SIK



Ethereum, no3BoJisie 3a6€311€YNTU BUCOKUI PiBeHb 6€3MEeKU JAaHNX, iX y6JliYHy NepeBipKy Ta He3aJIeXXHYy
Bepuddikaliiio pe3ysbTaTiB, 1[0 € HaJ3BUYaHO BRXXJIMBUM [J1S1 KDUTUYHO BaKJIMBUX cucTeM, Takux sk CIIIIP. MeTtoro
IycepTalifiHOi poOOTH € po3po0bKa Ta BIIPOBAI)KEHHSI METOAY YaCTKOBOI JelLleHTpaJlizallii, 110 J03BoJIsSE
ONTUMIi3yBaTU 06CAT iHpOpMallii, sika 36epiraeTbcs B AELEHTPAJi30BAaHNAX PEECTPAX, MiHIMI3yl0uM IpU LBOMY
BUTPATHU Ha OOCJIyrOBYBaHHS CUCTEMU 6e3 BTpaTH ii GyHKUiOHaIbHOCTI. ¥ IucepTauiiiniil po60Ti MPOBEIEHO OrIs,
Ta aHaJIi3 Cy4aCHUX MiIXOiB O OeUeHTpali3alii CuCTeM MiATPUMKU IIPUNHATTS PillleHb, a TAKOX iX BIUIUB HA
€KOHOMIYHY e(EeKTUBHICTb Ta 6e3I1eKy. PO3ryIsHyTO NUTAaHHS ONTUMI3allii 3aM1MCy JaHUX [0 IeLeHTPali30BaHMX
peecTpiB, 30KpeMma, LUISIXOM 3aCTOCYBaHHS PO3pO6JIEHOr0 METOy AesIeTyBaHHS TPAH3aKIIii, 110 3HAYHO CIIPOLIye
Ta ONTHUMIi3y€ B3a€EMOIIIO 3 JeleHTpasli3oBaHNUMU I1aTGOpPMaMu JAaHUX Ta iX 0OCIyroByBaHHS Ha BiMiHY Bif
iCHYI0YMX aJIbTEPHATUB. B pe3ysbTati AucepTaniiiHoOro gOCIiI>KEHHS BUPILIEHO aKTyaJbHE HAYKOBO-IIPAKTUYHE
3aBaHHS PO3POOKY YHIBEPCAJIbHOTO METOAY [i€JIETYBAaHHS TPAH3aKLil, IO 03BOJIsIE CIPOCTUTH IHTETpallilo
IeueHTpanizoBaHux matdopm nanux 3 CIITIP 6e3 HeobximHOCTI cTaHAApTU3ALLil elleHTPali30BaHuX nporpam. Le,
B CBOIO YEPTy, I03BOJIsSIE€ 3HUBUTU BUTPATH Ha OOCJIYyTOBYBAaHHS TaKUX cCUCTEM 10 92,2% 3a paXyHOK ONTUMi3aLil
TpaH3aKLii. Briepiue 3arrpoOnIOHOBAHO METOL, YHIBEPCAJILHOTIO IEJIETYBAHHS TPAH3aKLUil, IKUH HE 3aJIEXKUTh Bifl
CTaHJAPTIB MiAINMCY, 0 BUKOPUCTOBYETHCS B eLleHTpaslizoBaHiil mporpami. lleit MeTon Moske 6yTu 3aCTOCOBaHUI
y Oyab-sKili cucTeMi, ska nigTpumye 6a30Bi KpunrorpadivHi QyHKLii, Taki SIK XeUIyBaHHS, 110 POOUTH 10T
VHiBEpCaJIbHUM J1J151 LINPOKOTO crieKkTpa naatdopm, Bkiaoyatoun Ethereum Ta inmi EVM-cymichi nnatdopmu. Y it
po60Ti 6yB po3p06I€HUI HOBUY METOJ, ONITAMI3allii 06Csry JaHuX, M0 30€piraloThCs B IELLEHTPATi30BaHUX
peecTpax, SIKUil 03BOJIs€ 3MEHUIUTY BUTPATHU Ha 3alUC JaHUX Oinbil HiX Ha 80% (Ha npukinaai A1 Ethereum)
IIJIIXOM 3MiHM CIIOCOOY BifITpaBKY TpaH3akLiil. TakoxX y AucepTaliiiHiil pobOTi IpecTaBieHo pe3yabTaTu
€KCIIEPMMEHTAJIbHUX [IOCIIiI>KEeHb, 0 NiATBEPIKYIOTh EKOHOMIYHY JIOLi/IbHICTb 3aIPOIIOHOBAHOTO METOJY B
peasbHUX YMOBaX pOOOTHU MyOIiYHUX ELEHTPaTi30BaHUX MepeX. [lofaTKoBo, Yy 1iill AucepTaniiiHiil po6oTi
ONMCaHWI MiJXif, 4O CIIPOILIEHHS KOPUCTYBALBKOTO OCBiNly IIPY B3a€MOIi 3 JeLIeHTPali30OBaHMMU CUCTEMaMU 32
IIOTIOMOTOI0 JieJIerOBaHUX TPaH3aKlLil, 1110 3HWKYe 6ap'ep [AJ1s1 BXOLly HOBUX KOPUCTYBaviB y cpepy
IeLleHTPaJli30BaHUX Nporpam. Takoxx O6yiu po3pobJieHi Ta IpeCcTaBleHi peKoMeHaalii o0 BIIPOBAI>)KEHHS
4JacTKOBOi geneHTpaizauii B icHytoui CIITIP, mo MoXyTh 6yTH BUKOPUCTaHI /715 MiABUILEHHS iX HaliliHOCTI Ta
IIPO30POCTi Y Pi3HUX rajyssx, TAaKUX SIK CTpaTeridHe NJIaHyBaHHS, YIIPABJIiHHS JIAHLIIOTaMU ITIOCTABOK Ta iHIII.
PesynbTaTyl JOCHIIKEHHS MOXYTbh OYTH BUKOPUCTaHi y Pi3HUX rajyssix, 30KpeMa y cucTemax ynpasiiHHs, piHaHcax,
eHepreTuli Ta B iHIMX cdepax, 4e KPUTUIHO BRXKJINBUMU € MPO30PICTh, 6e3IeKa Ta HafilHiCTh 06pOOKY aHUX.
[IpencraBneHuil y uiil ucepraLiiiHiil po6oTi mifxin 6a3yeThCsl HA BUKOPUCTAHHI 6I0KYEH-TeXHOJIOTIN Ta
aJITOPUTMIB JlesleryBaHHs TPaH3aKLil, 110 JO3BOJIsIE 3HAYHO 3HUBUTU BapTiCTh OOCJIYTOBYBAHHS JI€LIEHTPaIi30BaHUX
CHCTEM Ta CIIpOILyeE iX iHTerpauio 3 icHylounMu iHpopMaLiiHUMK iHPPACTPYKTypaMU.

2. 2. Savchenko M.M. The Method of Decentralizing Knowledge Bases in Decision Support Systems. - A qualifying
scientific work presented as a manuscript. Dissertation for the degree of Doctor of Philosophy in specialty 122
"Computer Science". — Institute for Information Recording of the National Academy of Sciences of Ukraine, Kyiv,
2024. This dissertation presents the results of research conducted by the author, addressing the scientific problem
of developing an effective method for partial decentralization of knowledge bases for decision support systems
(DSS). The research focuses on the integration of decentralized data platforms (DDPs), particularly blockchain-
based technologies, to enhance the security, transparency, and reliability of data processing within DSS. The
relevance of this research stems from the fact that modern decision support systems face risks such as data
compromise, distrust in results, and insufficient transparency in decision-making processes. The implementation
of decentralized blockchain-based solutions, such as Ethereum, ensures a high level of data security, public
verification, and independent validation of results, which is crucial for critical systems like DSS. The aim of this
dissertation is to develop and implement a method for partial decentralization that optimizes the amount of
information stored in decentralized ledgers, while minimizing system maintenance costs without losing
functionality. The dissertation provides a review and analysis of current approaches to decentralizing decision
support systems and their impact on economic efficiency and security. It examines the optimization of data
recording into decentralized ledgers through the use of a developed transaction delegation method, which



significantly simplifies and optimizes interactions with decentralized data platforms and their maintenance
compared to existing alternatives. As a result of the research, the dissertation addresses the scientific and
practical problem of developing a universal transaction delegation method, which simplifies the integration of
decentralized data platforms with DSS without the need for standardization of decentralized applications. This, in
turn, reduces system maintenance costs by up to 92.2% through transaction optimization. For the first time, a
universal transaction delegation method is proposed, which is independent of the signature standards used in
decentralized applications. This method can be applied to any system that supports basic cryptographic functions,
such as hashing, making it universal for a wide range of platforms, including Ethereum and other EVM-compatible
platforms. A new method for optimizing the volume of data stored in decentralized ledgers is also developed in this
work, reducing data recording costs by more than 80% (using the Ethereum DDP as an example) by altering the
way transactions are sent. Additionally, the dissertation presents the results of experimental studies confirming
the economic feasibility of the proposed method in real-world conditions of public decentralized networks.
Moreover, this dissertation describes an approach to simplifying the user experience when interacting with
decentralized systems through delegated transactions, which lowers the barrier for new users entering the
decentralized applications space. The work also offers recommendations for implementing partial decentralization
in existing DSS, which can be used to enhance their reliability and transparency in various fields, such as strategic
planning, supply chain management, and others. The results of this research can be applied in various industries,
including management systems, finance, energy, and other sectors where transparency, security, and reliability of
data processing are critical. The approach presented in this dissertation is based on the use of blockchain
technologies and transaction delegation algorithms, which significantly reduce the cost of maintaining
decentralized systems and simplify their integration with existing information infrastructures.
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