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1. 1. CaBuenko M.M. Metop neueHTpaizalii 6a3 3HaHb CUCTEM MiITPUMKU NIPUNHATTS pimeHs. — KBanidikauiiiHa
HayKoBa Ipalsl Ha IIpaBax pyKonucy. Jluceprallis Ha 31,00yTTs1 HAYKOBOT'O CTyIeHs loKkTopa ¢inocodii 3a
crieniasbHicTIO 122 «KoMI'1oTepHi Hayku». — IHCTUTYT npo6isieM peectpalii indpopmauii, HAH Vkpainu, Kuis, 2024. ¥V
IycepTaliiiHill poOOTi peCcTaBjeHi pe3yIbTaTi [IPOBEAEHUX 3400yBaYeM IOCTiIKEeHb, sIKi BUPILIYIOTh aKTyaJlbHe
HAyKOBe 3aBIaHHs PO3pOOKU ePEeKTUBHOIO METOJY YaCTKOBOI JlelleHTpasli3alii 6a3 3HaHb /J1s1 CUCTEM IiATPUMKU
npuiiHaTTd pimes (CIIIIP). JocnimkeHHs: GOKyCyeTbCs Ha iHTerpalii JelenTpanizopaHux maat@opm gaHux (JI11),

30KpEMa Ha OCHOBI 6JI0KY€TH-TEXHOJIOTI, 3 METOIO MiABUILEHHS 6€3IeKU, IPO30POCTi Ta HALINHOCTI 06pO6KU



naHux B CIIITP. AKTyasbHICTh LbOTO [OCIiIKEHHS IOB'I3aHa 3 TUM, 110 Cy4acHi CUCTEMU MiATPUMKYU IPUNHATTS
pillleHb CTUKAIOTHCA 3 PU3NKaMU KOMIIPOMETALlil JaHUX, HEOBIPU IO PE3YJIbTAaTiB Ta HEJOCTATHBOIO IIPO30PICTIO
IIPOLIECiB IPUMHSTTS pillleHb. BIpoBa>)keHHs AelleHTPasli30BaHUX PillleHb Ha OCHOBI 6JI0KY€MHY, TaKUX 51K
Ethereum, no3BoJisie 3a6€3M€4YUTU BUCOKUI PiBEHb 0€3MEKU AaHUX, iX My0OJIiuHy epeBipKy Ta He3aIeXHy
Bepuddikaliio pe3ysibTaTiB, [0 € HAT3BUYAHO BAXXJIMBUM /JISI KPUTUYHO BaKJIMBUX cucTeM, Takux sk CIIIIP. MeTtoro
IycepTalifiHoi po6OTH € po3pobKa Ta BIIPOBAIKEHHSI METOY YaCTKOBOI JeLieHTpaJtizallii, 110 J03BOJIsIE
OoNnTUMIi3yBaTU 06CsT iHpOopMallii, sika 36epiraeTbcs B AEL€HTPAJi30BaHNUX PEECTPAX, MiHIMi3yl0uu Ipy LBOMY
BUTPAaTHU Ha 0OCJIyTOBYBAaHHS CUCTEMU 0€3 BTPATH il (PyHKLIOHAIBHOCTI. Y AucepTaliiiHiil po60Ti IPOBENEHO OIJIs],
Ta aHaJli3 Cy4aCHUX MiAXOMiB N0 NeLeHTpali3alii CuCTeM MiATPUMKU IPUNAHSTTS PillleHb, a TAKOX iX BIVIUB HA
€KOHOMIYHY e(peKTUBHICTb Ta 6e3I1eKy. PO3IIsIHyTO NUTAaHHS ONTUMI3allii 3aN1MCy JaHUX [0 IeLleHTPali30BaHuX
PE€ECTPiB, 30KPEMA, LIJISIXOM 3aCTOCYBaHHS PO3PO0JIEHOTO METOy AeJIeTyBaHHs TPAH3aKLii, 10 3HAYHO CIIPOLLye
Ta ONTUMI3ye B3a€MOJIIO 3 IeLleHTPali30BaHNMU NIaTGOPMaMH JAHUX Ta iX 06CIyTOBYBaHHS Ha BiMiHY Bif,
iCHYI0YMX aJbTEPHATUB. B pe3ysbTati AucepTaluiiiHOro JOCIiIP)KEHHS BUPILIEHO aKTyaJbHE HAYKOBO-IIPAKTUYHE
3aBJaHHs1 PO3POOKY YHiBEpPCaJIbHOTO METOAY [i€JIeTYBAaHHS TPaH3aKIil, 0 I03BOJIsIE CIIPOCTUTH IHTErpaliio
JelleHTpanizoBaHux matdopm gaHux 3 CIITIP 6e3 HeoOXigHOCTI CTaHapTU3aLlii AeleHTpani30BaHuX nporpam. le,
B CBOIO YEPTY, [03BOJISIE 3HU3UTU BUTPATH Ha OOCJIYTOBYBAaHHSI TaKUX CUCTeM 10 92,2% 3a paxyHOK ONTUMi3aLlil
TpaH3aKLii. Briepie 3arrpOnIOHOBAHO METOL, YHIBEPCAJILHOTO [I€JIETYBAHHS TPAH3aKLUil, IKUH HE 3aJIEXKUTh Bifl
CTaHJAPTiB MiANK1Cy, 0 BUKOPUCTOBYETLCS B JELIEHTPali30BaHil mporpami. lleit MeTo Moske 6yTH 3aCTOCOBaHUI
y 6yIp-sKill cucTeMi, ika niaTpumye 6a3oBi Kpuntorpadiyni GyHKIii, Taki K XemyBaHHS, 0 POOUTb 10T
VHiBepCcaJbHUM JJ1s1 LINPOKOTO crieKkTpa niaatdopm, Bkiovatoun Ethereum Ta inmi EVM-cymichi nnatdopmu. Y uint
po60Ti 6yB po3p06I€HUI HOBUI METOJ], ONITUMI3allii 06Cry AaHMX, 10 30€piraloThCs B IeLIEHTPali30BaHUX
peecTpax, SIKUil 03BOJIsl€ 3MEHIIUTY BUTPATH Ha 3alUC JaHUX 6inbil HiX Ha 80% (Ha npukiaai A1 Ethereum)
IIJIIXOM 3MiHM CIIOCOOY BifITpaBKy TpaH3akLiil. TakoxX y AucepTaLiiiHiil pobOTi pencTaBieHo pe3yabTaTu
€KCIIEPUMEHTAJIbHUX IOCIIIKEHb, IO MiATBEPIKYIOTh EKOHOMIUHY IOLINBbHICTb 3aIIPOIIOHOBAHOTO METOAY B
peaJIbHAX YMOBax poO0TH NYOJIiUYHUX JeLeHTPali30BaHUX MepexX. Jl0JaTKOBO, y Liill AucepTaliiiHiil po6oTi
OIKMCAHMM MiJXiJ 10 CIPOILEHHS KOPUCTYBALBKOIO TOCBiAY IIpY B3a€MO/Ii 3 IEL€HTPaIi30BAHMMY CUCTEMAMU 32
IIOTIOMOTOIO JieJlerOBaHUX TPaH3aKLil, 110 3HUKYe 6ap'ep [AJ1s1 BXOLly HOBUX KOPUCTYBaiB y cepy
IeLleHTpaJli30BaHUX Nporpam. Takoxx O0yiy po3pobJieHi Ta IpecTaBleHi peKoMeHaalii o0 BIIPOBaI>)KEHHS
4aCTKOBOI feueHTpanizanii B icHytoui CIIIP, mo MOXyTb 6yTU BUKOPUCTAaHI [/ NifBUILIEHHS X HALiHHOCTI Ta
IIPO30POCTi Y Pi3HUX rajyssx, TAaKUX SIK CTpaTeriyHe NJIaHyBaHHS, YIIPABJIiHHS JIAHLIIOTaMU ITIOCTABOK Ta iHIII.
PesynbTaTul JOCHIIKEHHS MOXKYTbh OYTH BUKOPUCTAaHI y Pi3HUX rajyssix, 30KpeMa y cucTemax ynpasiiHHs, piHaHcax,
eHepreTulli Ta B iHIMKUX cpepax, 4e KPUTUYHO BXKJINBUMU € NIPO30PICTh, 6€3I1eKa Ta HaZiliHICTh 0OpOOKU JAHUX.
[IpencraBneHuil y uiil gucepraLiiiHiil po6oTi mifxin 6a3yeThCsl HA BUKOPUCTAHHI 6JI0KYEH-TeXHOJIOTIN Ta
aJITOPUTMIB JiesleryBaHHs TPaH3aKLil, 1110 JO3BOJISIE 3HAYHO 3HUBUTU BapTiCTh 0OCIYTOBYBAHHSI JIeLleHTPali30BaHUX
CHCTEM Ta CIIpOILye iX iHTerpaio 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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