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BCTVYII

Hapasi o Texnosorii 6s10kqeitn |1] Bunukae iHTEpec y mpecTaBHUKIB
Halpi3HOMaHITHIIMKIX cdep: Bijl 0AHKOBCHKOTO CEKTOPY JI0 3€MEJIbHOI'O PEECTPY.
Jlesiki KkoMITaHil HaBiTh 0a3yI0Th CBOI IIPOEKTU Ha, TEXHOJIOrIl OJ10K4eiiH. Bio-
KUeiiH — IIe JlelleHTpaJi3oBata 6a3a JaHux, y dKiil indopmaliiss 30epiraerbcest
y BUIJISIZI «JIQHITIOYKKa OJIOKIB» IEBHOI KiJILKOCTI TpaH3akuiil. /lemenTpaJsiiza-
mist [2] o3HAYaEe BijicyTHICTH BY3JIiB a00 TPYI 3 BUHSTKOBUM JIOCTYIIOM JI0 TIEBHUX
pecypciB.

Cepe ocobmBocTeil OJI0KUeitHy MOYKHA TaKOXK 3a3HAYUTH, 110 JaHi 30e-
piraloTbes B y4acHUKIB MepexKi. OckiabKu OJIOKYENH JleleHTpaIi30BaHmii, 1 JaHi

B HHOMY He MOXKYTh OyTH 3MiHeHi abo cKacoBaHl 3aBJISIKU CUCTeMI KpunTorpadi-

YHOT'O 3aXUCTY, I8 TEXHOJIOTIS BBaYKAEThCs JTy»Ke OE3ITeUHOIO.

Texmostorii O/0K4IeliH MOXKHA 3HAWTH 3aCTOCYBaHHS TPAKTUYHO Y BCIX
cepax misbHOCTL. Y 3] AOCTIIZKYETHCST 3aCTOCYBAHHST TEXHOJIOTIT OJIOKIEiiH Yy
TpaHCIOPTHiii soricturi. A y [4] 6y/10 A0CTiIZKEHO 0COOINBOCTI 3aCTOCY BAHHSI

OJIOKUEH-TeXHOJIOTIT y TG POBiil eKOHOMIIT].

O 1anM 13 3aco0iB JJOCTZKeHH € iMiTaliiine MojemoBanis. Boro jomo-
Marae JIOC/IKYBaTH peasibHy (bi3UUIHy CHCTEMY, He IPOBOJIAYN 3 HEero Oe3roce-
pejHix ekcriepumMenTis. Hampukia, y [5] Oymro mobymosano momesi ta imitarii
CHCTEMU OCBITH Ha OCHOBI OJIOKUeliHy, a [6] qoc/iizKye MeTonan MojeTroBaHHsT

cucreM OJIOKYelH 3a Jjornomoroo Anylogic.

Onrumizarltist - 1e 1poIiec MoIyKy po3B’s3KYy, siKuil HallKpalie 3a/10B0JIb-
HsI€ 3ajlaHOMy KpuTepito. |7| mokasye mpuk/iaj 3acTOCYBaHHS ONTHMI3AIl y
OJ10Kueiiny Jyist Bubopy KoHceHcycy. Y cTtarTi 8] posrisigarorhes pe3yibraTu
3aCTOCYBaHHs OINTHUMI3aIll B OJIOKUYEH] Ta 3alpOIIOHOBaHI OLJIBII PO3HINPEeHi

3aBJIAHHS ONTUMIBAINT JIJIT MaitOyTHHOT POOOTH.

Meta pocaizKenHsi: 100yyBaHHsI Ta ONTHMIi3allisl Mojiesieil OJ10KIeiiny

KOHTPOJILOBAHOT'O CKJIAY I JIOCTIZKEHHS 11 0COOJTMBOCTENA.

O0’eKT JoCTiPKeHHS: OJIOKUYETH KOHTPOJIbOBAHOTO CKJIJLy 3 i€papXidHuM

KOHCEHCYCOM.

[Ipenmer jocitijKeHHs: OJIOKYEH KOHTPOJIbOBAHOIO CKJIA/LY.



Meto1 J1oc/IiKeHHST: aHAJITUIHNAN aHaJIi3 Ta eKCIEePUMEHTH 3 MOJIEJLIIO Y
Python.



INTRODUCTION

Currently, representatives of various fields are interested in blockchain
technology [1]: from the banking sector to the land registry. Some companies
even base their projects on blockchain technology. Blockchain is a decentralized
database in which information is stored in the form of a "chain of blocks"of
a certain number of transactions. Decentralization [2] refers to the absence of

nodes or groups with exclusive access to certain resources.

Among the features of the blockchain, it can also be noted that the data
is stored by the network participants. Since the blockchain is decentralized, and
the data in it cannot be changed or reversed due to the cryptographic protection

system, this technology is considered very secure.

Blockchain technology can be used in almost all fields of activity. [3]
explores the application of blockchain technology in transport logistics. And in
[4] the peculiarities of the application of blockchain technology in the digital

economy have been studied.

One of the research tools is simulation modeling. It helps to study a real
physical system without conducting direct experiments with it. For example, in
[5] were built models and simulations of a blockchain-based education system,

and [6] explores methods for modeling blockchain systems using Anylogic.

Optimization is the process of finding a solution that best satisfies a
given criterion. [7| shows an example of applying optimization to the blockchain
for consensus selection. The article [8] discusses the results of the application
of optimization in the blockchain and proposes more advanced optimization

problems for future work.

The purpose: to build and optimize models of a permissioned blockchain

to study its features.
Object of study: permissioned blockchain with hierarchical consensus.
Subject of study: permissioned blockchain.

Research method: analytical analysis and experiments with the model in
Python.
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BUCHOBKU

Pobota Gysta mpucBsgdeHa JOC/IiIXKEHHIO 1€papXigTHOr0 KOHCEHCYCY B
OJIOKUeiTHAX KOHTPOJIBOBAHOTO CKJIAJLY 3a JIOTIOMOIOK0 aHAITHIHOTO aHaJIi3y Ta

MO/JIEJTIOBAHHS Ha MOBI NporpaMysanus Python.

1) Byso ommcano mMoze/b i€papxiqHOr0 KOHCEHCYCY Ha OCHOBI IIPOTOKOJTY
Gozalandia.

2) Byso onucano ta BupiieHo mpobsemy MiHIMIZAIl 9ucia MOBiIOMIIEHbD,
AKUME OOMIHIOIOThCS Koopaunaropu.

3) Byso BusiBsieHo, 1m0 Haiibibmuil mporeHT HectipaBHnx KoopamHaTopis,
IpU IKOMY He BiJIOYBa€ThCsI BEJUKOI 3aTPUMKHN Y (piHasi3allil OJI0KIB - 11e
20%.

4) Bysno BusiBJI€HO, 10 HafKpaIllle JiCyIo Jist KiTbKocTi YdacHukis Komirery
ta KomireriB mae Buriisiy 3 - f 4 1 Jijist 3MEHIIeHHsI KiJIbKOCTI IIPOITYITEHNX
ciotiB. [Ipn mpoMy KimbKeTh KoMiTeTiB Mae 6yTH sikoMora MeHIIIOIO.

5) Byno nobymoBano AnropuT™ po3OUTTST Ta BUSIBJICHO, IO KiJTbKICTh MPOITY-
IIEHUX CJIOTIB € HU3bKOIO IIpU Oro 3aCTOCYBaHHI.

6) Byso posrisityTo mpobsieMy 3HAXO/KEHHsI TapaMeTpa MaciTabyBaHHs A,
KU BIATOBIA€ 3a MTpadu 3a aTaku, POOJIIIN X HEJIOMIILHUMA. Bysio

PEKOMEHI0BaHO 3HadYeHHs 1Horo mapamerpy A = 100.

[ITo6 Kpale JOC/HIUTH IO TEeMY, MOYKHa MPOTECTYBATU POOOTY TaKOl

JIeIeHTPaJII30BaHOl CUCTEMH.

PesysbraTn j1oc/izKerb Oy IpejicTaB/IeHl Ha HayKOBiil KoHMepeHIlil

[24].
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CONCLUSION

The work was dedicated to the study of hierarchical consensus in permi-

ssioned blockchains using analytical analysis and modeling in the Python

programming language.

1)

A hierarchical consensus model based on the Gozalandia protocol was
described.

The problem of minimizing the number of messages exchanged by Coordi-
nators has been described and resolved.

It was found that the largest percentage of faulty Coordinators, at which
there is no significant delay in block finalization, is 20%.

It was found that the best number for the number of Committee Members
and Committees is 3 - f 4+ 1 to reduce the number of missed slots. At the
same time, the number of Committees should be as small as possible.

A Partitioning algorithm was built and the number of missed slots was
found to be low when it was applied.

The problem of finding the scaling parameter A\, which is responsible for
the penalties for the attacks, making them infeasible, was considered. The

value of this parameter A = 100 was recommended.

To better explore this topic, we should test the operation of such a

decentralized system.

The research results were presented at the scientific conference [24].
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