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XMeNbHUIBKUIT HALliOHANIBHUH YHIBEPCUTET

KOHHE}'IIIIi MMPOEKTYBAHHSA JEIIEHTPAJII3OBAHOI
IVIATIZKHOI CUCTEMM 3 BJIACHOIO IN®POBOIO BAJIIOTOIO
HA BA3I BJIOKYHEUH-IVIAT®OPMU ETHEREUM

Y pobomi npedcmasseHo KoHyenyii npoekmyeaHHss deyeHmpa.nizoeaHoi naamixcHoi cucmemu 3 B84ACHOK
Kpunmosasntomoio Ha 6asi 6.nokyeliH-naamgpopmu Ethereum. ¥ docaidsicenHi ydockoHaseHo memod cmeopeHHs yugdposux
nAaminxcHuUX 3acobie WAsAXOM NpoeKkmy8aHHsl KOMNJAEKCHO20 piWleHHs, ke ckaadaembcsi 3 KAlEHmcbkoi wacmuHu ma
cucmemu po3yMHUX KoHmpakmis. O62pyHmosaHo doyiabHicmb NpoeKmyeaHHsi 84AcHOi 06MIiHHOI naamgopmu nopso 3
iHmezpayiclo 308HIWHIX KPpUNMOBAAOMHUX 6ipic 045 Moxcausocmi Kynieai po3pobsaeHoi kpunmosasiomu 3a [Huwi
nonyasipHi yugposi easromu. YoockoHaseHo memodu OnpayreaHHs MpaH3akyit, wo 003804uUM0 onmumisysamu
nponyckHy 30amHicmb cucmemu y NOpPIGHSIHHI 3 ICHyrO4umu piwleHHsIMuU. Po3zeasiHymo anzopummu YyHKYIOHY8AHHS
6/10KYeliH-cucmem ma 06paHO ONMUMAAbHUL A120pUMM KOHCeHcycy. Pesyabmamom docaidxceHHs1 € nokpaweHi memodu
npoekmysaHHsl 0eyeHmpaniz08aHux NAAMINCHUX CUCMEM.

Kaiouosi caoea: 610k4ellH, deyeHmpanizosana naamixcxHa cucmema, yugposa eaaroma.
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CONCEPTS OF DESIGNING A DECENTRALIZED PAYMENT SYSTEM
WITH ITS OWN DIGITAL CURRENCY BASED ON THE BLOCKCHAIN PLATFORM ETHEREUM

The study is devoted to the research of design concepts for the development of decentralized payment systems with its own
cryptocurrency based on the blockchain platform Ethereum. The study examines the problems associated with traditional models of
decentralized payment systems, analyzes the shortcomings in the industry, and proposes approaches to their solution. During the research,
the method of creating digital assets was improved by designing a comprehensive solution consisting of a smart contracts part and a web-
client part. Also, the expediency of designing its own exchange platform along with the integration of external cryptocurrency exchanges for
the possibility of buying developed cryptocurrency for other popular digital currencies was substantiated and visual schemes of the
traditional payment system structure with the method of exchange platform integration were presented. The paper substantiates the use of
dynamic block size as a method of optimizing system efficiency, which can increase or decrease the maximum block size at the algorithm
level, depending on the number of pending transactions, thus providing the required level of bandwidth. Also, the need for one-to-many
transfers is justified, which involves the development of new methods of smart contracts for the cryptocurrency transfer from one user to a
large number of addresses within a single transaction in order to reduce the load on the network. The problem of high energy consumption
required for the functioning of the consensus system in the traditional model was solved by developing a model based on protocols that do
not use the computational power of participants as a parameter to maintain consensus. Thus, the results of this study present improved
methods for designing decentralized payment systems. The obtained results and generated recommendations can be used in the design of
decentralized payment systems.

Keywords: blockchain, decentralized payment system, digital currency.

Beryn. IToctanoBka npo6sieMu

Ha cy4yacHoMy erami pO3BHTKY JIIOJICTBA I'pOLIl BTPATHJIM TOBApHY CYTHICTH 1 CIPHUHMAOTHCS JIMIIE SIK
PO3paxyHKOBa OAWHHMIIS. AJie €BOJIOLIS IPOLIEH MPOJOBKYETHCS — MANIEPOBI TPOILI IIEPETBOPIOIOTHCS Ha HU(POBI, 1
BCe Oiblle BHOKPEMJIIOIOTHCS JACLECHTPAi30BaHI IUIATDKHI CHCTEMHU SIK aJbTepHATHBA LIEHTPAJIbHUM OaHKaM.
JleueHrpaizoBaHi IJIATIXHI CUCTEMH JO3BOJISIIOTh BUKIIIOYUTH OaHKIBCHKY CHCTEMY 3 Ipolecy emicii rpomei i
NPOBEICHHs TpaH3aKLild Ta JOBIPUTH 1€ KOMII IOTEPHHM alropurMaM. Taki CHCTEMH HE MaloTb OOMEXeHb y
(dhopMyBaHHI OOMIHHUX KYpCIB Ta 31iCHEHHI OMEpaIliii Ta J03BOJIIOTH BUKOHYBATH BUIbHE MEPEMIIICHHS KOIIITIB.
Tpanzakuii y Takux cucTeMax He IiJIAl0ThCs LEH3Ypi Ta € He3BOPOTHUMHU. [losiBa erieHTpai3oBaHuX TUIATIKHUX
CHCTEM IPOJIEMOHCTPYBAIA, 110 KPUITOBATIOTH MOXYTh OyTH €(EeKTUBHUM IHCTPYMEHTOM IHBECTyBaHH:. Bumyck
BipTyanbHOi IM(POBOI BalIOTH, SIKy Jlajli MO’KHa BHKOPUCTOBYBAaTH K IUIATDKHUH 3aci® ycepenuHi cepsicy abo
KOMIIaHii, BUSBUBCS HAWMPOCTIIIUM 1 HAWMPUBAOIMBIIIMM CIIOCOOOM SIK U 3ally4CHHS IHBECTHIIH, Tak i JUIs
iHBeCcTyBaHHs. TaKUM YMHOM, 3’SIBUBCSI ITONIUT Ha CTBOPEHHS JIENEHTPATI30BAaHMX IUIATIKHUX CHUCTEM 3 BIACHUMH
mupoBUMH BaJIOTaMHU. 3a3BHYal, KPUITOBATIOTA B TAKMX CHCTEMaxX BHUCTYNAE€ B POJIi BHYTPIIIHBbOI BaJIOTH
nonatky. OmHaK, METOU peati3arlii MoAiIOHNX CHUCTEM PI3HATHCS 3a MOKa3HUKaMU e€(pEeKTUBHOCTI, Oe3MeKHu KOIITiB
Ta IIHHICTIO BATIOTH HA TTI00ATLHOMY PHUHKY.

AHaJti3 oCTaHHIX J0C/TiAKeHb Ta MyOJiKkauin

KpunroBamorn — ofHa 3 HAWHOBITHIMIMX TeXHOJOTiH y cdepi dinanciB. CporoaHi HayKoBa CIIIBHOTA
aKTUBHO MIPOBOJUTH JOCTI/DKEHHA y cdepi KpHUITOBATIOTHHX IUIATDKHUX cucteM. Cepex poOiT Ha Temy
KPHUIITOBAIIOT y IEPIIy Yepry BapTo BiA3HAUMTH mpaiio [1], y sKiil aBTOpW AeTanbHO JOCTIJWIM Oijblie COTHI
MOMYJIIPHAX KPUIITOBAMIOT Ta iXHI KIIOYOBI XapaKTEPUCTUKH, & TAKOXK CUTYaIlil0 Ha PUHKY KPUITOBATIOT y LLIIOMY
Ta Ha KPHUITOBAIIOTHHX Oipkax 30kpema. Y po0OoTi [2] AOCHIIHUKHM pPO3MISHYIM €(QEKTUBHICTH AITOPUTMY
koHceHcycy Proof-0f-Work (PoF), sikuii 3actocoByeTbes y Oinbine Hixk 90 % cydacHHX ACLEHTPaNi30BaHUX CHCTEM.
Y poGori [3] 3xilicCHEHO TPYHTOBHMI aHaJi3 HOMYJISIPHUX KPUNTOBAIIOT Ta BU3HAUCHI IXHI IIepeBaru Ta HEJOMNIKU y
MOPIBHSHHI 3 (PiaTHUMU BaITIOTAMH.
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VY mnepenoBuX EKOHOMiKax CBITY HU(POBI IUIATKHI CHCTEMH PO3BHBAIOTHCS AKTHBHUMH TEMIIAMH, 1
0e3yMOBHOIO TI€PEBarol0 KPHUNTOBAIIOT € MOJJIMBICTh 3IIHCHEHHS MpPSMHUX IUIATEXKIB MIDK KOPHCTYBauyaMH,
BIZICYTHICTh HalliOHAJIBHUX KOPAOHIB [UIs 3[1MCHEHHS NepeKasiB Ta 3HW)KEHHS ONEpallifHuX BUTPAT y HMOPIBHIAHHI 3
TpagMUiiiHUMH OaHKIBCBKMMHU cucTeMamu [4]. Ane, OKpiM BHYTpIIIHIX BHTpaT 3a II€peKa3d KOIITIB MiX
KOpUCTYBa4aMH MeEpexi JUIs 3AiHCHEHHS OIUIaTH B KPHIITOBAIIOTI, KOPUCTyBady, SIKUA He Mae ii y CBOeMy
pO3MOpPAIKEHH], HE0oOXimHO crepury OOMIHSATH HasBHI y HBOTO TPONII Ha KPWUITOBATIOTY, IO TMOTpedye
BUKOPHCTAHHS OHJIAWH-Oip>k a00 oOMiHHWKIB. Taka KOHBepTallisi BaJlIOT MICTHTH JOJATKOBI KOMICIHHI BHTpAaTH.
Hanpuknan, HafinomynsipHima B YkpaiHi onnaitH-6ip>xa KUNA BcTaHoBmO€ 1,5 % KOMICIHHUX BiJ CyMH ILIaTeXy
IpU KyMiBJII KpUNTOBAMIOTH 3a ¢iatHi rpomi Ta 0,25 % Ha o6MiH kpunToBamioT [5]. [Ipu 3milicHeHH] mIaTexy y
KPHUIITOBAIIOTI 3 paxyHKy Ha OipKi BCTaHOBIIOIOTHCSA (ikcoBaHi KomiciiiHi. TakuMm dYHHOM, TpH 3AIHCHEHHI
IUTaTe)XIB 13 BHKOPHUCTAHHSAM KPUNTOBAIIOT TpPaH3aKLiHHI BUTpAaTH BCEpPEAWHI NEIEHTPANi30BaHOI IUIATIKHOI
CUCTEMU MOXYTb OYTH JOCHTh HH3bKHMH Ta, BPaXOBYIOUH MO>KIJIMBOCTI TPAHCKOPJIOHHOTO TEPEMIIlleHHsI KOIITIB,
Oinpll NpUBaONMBUMU Yy TIOPIBHAHHI i3 OAQHKIBCBKMMH IUIaTeXaMH. AJle SKIIO KOPHCTYBadyy HEOOXiTHO
3aificHIOBaTH OOMiIH a00 KyIyBaTW KPHNTOBANIOTY JUIS 3IIHCHEHHS TaKoro IUIATEeXy, TO JOJATKOBI KOMiCiiiHi
BUTPaTH MOXYTbH IEPEBUILYBATH aHAIOTIUHI BUTPATH y OaHKIBCHKiH cucteMi. Takox OJHI€I0 3 TOJOBHHUX MpoOIieM
JUIsl ACUECHTPANi30BaHMX IUIATDKHUX CHUCTEM 3alIMIIAEThCS MaciTaboBaHicTh. Hampukinan, y pamkax NpOTOKOIY
Bitcoin 6110k TpaH3akiiii oOMexxeHui po3MipoM B 1 MerabGaiT i IBHIKICTH IX 0OpOOKH CTAaHOBHUTH MPUOIU3HO CIM
omepamniid B cexyHAy (y Toil ke dac Visa o0poOmse B cepenabomy 2000 omepamiii 3a cexyHmy). Po3mip Omoky
BIIMBAE Ha KUTBKICTh TPaH3aKIIiH, SKi MOKHA monatu y Onok. [Iporokon Bitcoin mependadae, mo 610k popMyeThes
B cepenHboMy 10 XB, i mpu 3017BIICHAS aKTHBHOCTI y Mepexki 30UTBIIYIOTBCS K KOMICiHHI, IO TPOIOHYIOTHCS
BiIpaBHUKAMH, TaK i 9ac MiATBEPHKECHHS OKPEMOi TPaH3aKI[il By3JIaMH MEpPEKi.

[le ogHMM Ba)XIIMBUM MOMEHTOM IIPH 3IiHICHEHHI IUIaTeXiB € CHOCiO mixTBep/pkeHHS TpaHzakuiid. [Tpu
BUKOPUCTAHHI IICHTPATi30BaHUX OAHKIBCHKHX IUIATDKHHX CHCTEM OaHK BHCTYIA€ MOCCPEAHUKOM 1 TapaHTOM
NepeMillleHHs] KOIITIB MK paXyHKaMH KIIi€HTIB. Y JEHEHTpPalli30BaHUX IUIATDKHUX CUCTEMax BHU3HAUCHHS, YH €
TpaH3akKllis BIpHOIO, BiIOYBA€ThCS Ha OCHOBI KOHCEHCYCY YYacHHUKIB Takol cucTeMH (TOOTO ii MiATBEpKEHHS
3MIACHIOETHCS «OUTBIIICTIO ToJiociBy). [loHanm 90% ICHYIOYMX CHCTEM BHUKOPHUCTOBYIOTH QJTOPUTM KOHCCHCYCY
Proof-of-Work [2]. CyTh 1[bOr0 ajropuTMy 3BOJUTHCS 10O JBOX OCHOBHHMX ITYHKTIB: HEOOXIAHOCTI BUKOHAHHS
MEBHOTO, IOCUTh CKJIQJIHOTO 1 TPUBAJIOTO 3aBIaHH, MOXKIMBOCTI IIBUKO 1 JICTKO MEPEBIPUTH PE3YIbTaT.

HeoOxigHicTh MOCTIHHOTO PO3paxyHKY pilleHHS poOWTHh BHUPIMICHHS 3ajadi QyXKe PEeCypCHOMICTKHM, Yy
3B’SI3KY 3 UMM JCCATKH THCSY KOMIT FOTEPiB BUTPAYaIOTh BJIACHI OOUNCIIOBAIBHI PECYPCH Ha BUKOHAHHS IMPOTOKOIY
KOHCEHCYCY 1 MpH bOMY JIHIIE OJUH 3 HUX HAIPHKIHII OTPUMYE MOMIIUBICTH CTBOPHUTH OJIOK. Y pe3yNbTati e
NPU3BOIUTH JI0 BEJIMKUX €HEPro3arpar, 10 € IPOoOIeMOIoO.

TakuMm 9HMHOM, MMPOAHAI3yBaBIIH HAYKOBI MOCTIHKEHHS Ta IyOmikamii, MOXHa 3pOOWTH BHUCHOBOK, IIO
OCHOBHHUMH TPOOJIEMaMH, TIOB’I3aHUMH 3 ICHYIOUMMH JELEHTPAI30BAHUMH IUIATDKHUMH CHCTEMaMU € HACTYITHi:
HH3bKa IBUJIKICTh NPOXOKSHHS TPaH3aKIii; HEOOXIMHICTh 3a]y4eHHsI TPEThOI CTOPOHU (KPHIITOBAIIOTHUX OipK)
JUTSL KYTiBITi/06MiHY BIaCHOI KPHITTOBATIOTH; QYHKI[IOHYBaHHSI CHCTEMH Ha aaroputMi kouncercycy Proof-of-Work,
LI0 BHMarae 3Ha4YHUX eHeprosarpar. TOMy OCHOBHOIO 3a[ayel0 JaHOTO JOCIHIPKEHHS € TOKpAIeHHS METOiB
CTBOPCHHS JCIICHTPATI30BAaHUX CHCTEM 33 (I BUPILICHHS ICHYIOYHX MPOOIIEM.

@opMy.TI0BaHHSA Wineii

s mpoBeieHAs JOCTIHKEHHS c(popMyIIbOBaHO HACTYIIHI LUTi: IIPOBECTH TEOPETUIHHN aHAJI3 MPOLEAYp
(YHKIIOHYBaHHS JIETICHTPATI30BaHNX IDIATIKHUX CHCTEM; OXapaKTepH3yBaTH 0a30BY MOJIENb OpTaHi3allii mporeciB
(YHKIIOHYBaHHS  JEICHTPATi30BaHUX IUIATDKHAX  CHCTEM; ONHCAaTH ICHYIOUlI MeXaHI3MH  peaizarii
JICIIEHTPAJI30BaHUX IUIATIXHUX CHUCTEM; BHIUINTH HASBHI MPOOJIEMH B Traiy3i Ta ONMUCATH LUIIXU iX BHUPIIICHHS;
MOKPAILIMUTH ICHYI0Ui alrOPUTMH (DYHKIIIOHYBaHHS ACLEHTPAII30BAHUX CHCTEM.

BukJiag 0CHOBHOT0 MaTepiaJy

JeuenTpamizoBaHa IUIaTiKHA cHUCTeMa — Hu(poBa MIPHHIOBA IJIATIXKHA CHCTEMa, SIKA BHKOPHUCTOBYE
KPHUIITOBAIIOTY K PO3PaxyHKOBY OJMHHINO Ui OOMiKy omepamiii. Taka KOMIT'IOTEpHA Mepeka 3acHOBaHAa Ha
piBHOIIPaB’i yyacHHKIB (TOOTO BiICYTHI BUAIJICHI CEpBEPH), a KOXKHHUI BY30II € K KIIIEHTOM, TaK 1 BUKOHY€ (DyHKII{
cepBepa. Ha BimMiHY Bij apXiTeKTypH «KJII€HT-CEpBEp» Taka OpraHizallis J03BOJsE€ 30epirath mpane3aTHICTh
Mepexi Hpu Oyab-sKiidi KUIBKOCTI Ta Oy/Ab-SIKOMY HO€IHAaHHI JOCTYHNHHX By3iiB. (DyHKIIOHYBaHHS Ta 3aXHCT
cucTeMH 3a0€31euyI0ThCsl BUKOPUCTaHHAM Kpunrorpadigaux Meroxis. I1pu npoMy Best iHpopMmais npo TpaH3akimii
MDK aJpecaMy CHCTEMH JOCTYyIIHa Y BigkpuTomy Burisni. Cepen MomyJsipHHX JAELEHTPalli30BaHUX IUIATDKHUX
CHCTEM MOXHa BUAUTUTH Mepexi Bitcoin, Litecoin, Ethereum, Stellar, cepen sikux Haimomupenimoro € Ethereum.

TpaguniiiHi JeeHTpaTi30BaHl IUIATKHI CHCTEMH CKJIAaJAIOThCS 3 JIBOX ApXITEKTYPHUX KOMITOHEHTIB.
OcHOBHa JIoTiKa poOOTH CHCTEMH IIPALIOE Ha OyoKueiH-TuIaTdopMi (HalpuKkiIaa, Ha po3yMHHX KOHTpakTax). s
3a0e3meueHHs 3pyIHUX iHTepENCIB po3po0IseThess BeOUacTHHA, 0 CKIaay SKOi HaigacTilie BXOMATh HACTYIIHI
iHCTpyMeHTH: oryisifad OJOKiB 1 TpaH3aKIH A MOKa3zy CTATHCTHYHOI Ta CiIy>kO00BOi iH(popMamii mpo MmiaTixey
CHCTEMY; BIII aJMiHICTpYBaHHS, 1 3MIMCHIOETHCS KEPYBaHHS TUIaT(HOPMOIO; KpUIITOraMaHelb, 32 JOMOMOTOI0
SIKOTO KIHIIEBUH KOPHUCTYBad 3IiHCHIOE orepariii HaJCHJIaHHS KPUNTOBAIIOTHUX KOIITIB YA OTPUMYE iHPOpMAILio
Mpo X OTPUMAaHHS.
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IIpu Takiit opmi opranizariii CHCTEMH iICHyEe OYeBHIHA MPOOIeMa — IMicis 3aKiHICHHS eMiTyBaHHSI MOHET
Yy MepexXi KOPHCTYBaui MOKYTh OTPHUMAaTH KPUITOBAJIIOTY, JIMIIE KyNUBIIM 11 B IHIIMX yYacHUKIB cucteMu abo Ha
KPUNTOBATIOTHUX Oipxkax. Ile mpu3BOIUTH 10 TMOSBU HEOAXKAHWX KOMICIH Ta JOJAATKOBUX PHU3UKIB IS
KOpPHUCTYBayiB, 5IKi BUMYILIEHI KOPUCTYBAaTHCh CTOPOHHIMHU J0JATKaMU JUIS NMPUAOAaHHS KPUITOBATIOTH. PileHHsIM
uiei mpoGieMu MOXKe CTaTH po3poOKa BIAacHOI OOMIHHOI IUIATGOPMH Yy KOMIUIEKCI OJHI€l IUIATDKHOI CHCTEMH.
TakuM 4YMHOM, KOpPHCTyBau MaThMme BHOIp — 3HiHCHIOBaTH Iepeka3 dYepe3 30BHIIIHI Oipki Ha pPUHKY 4YH
ckopucTatuch odimiiiHor0 oOMiHHOW0 mardopmoro. B Toit 4ac, sk Ha odiuiiiHii oOMiHHIN matdopmi LiHa Ha
KPHUIITOBATIOTY Oy/ie BUILOIO 32 PHHKOBY, KOPUCTYBadi, sIKi HEI0 KOPUCTYBAaTUMYThCS, OyAyTh BIIEBHEHI y Oe3meri
MIPOBEICHHS CBOIX oIepamiif, OCKUTBKH iM He MOTPiOHO MOKIAZAaTHCh Ha CTOPOHHI miatdopmu. Ha puc. 1 HaogHO
MIPOIEMOHCTPOBAHO CXeMY IIATPOPMH i Te, SIK KOMIIOHEHT OOMIHHOI CHCTEMH IHTeTPYEThCS B HEl.

€
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KPUIITOBATIOTHI O1piki

Puc. 1. B3aemo/iisi KOMIOHEHTIB cHCTEMH

PosrisiHeMo eTanbHO KOMIIOHEHTH Ha NpezcTaBieHiil cxemi. OueBHIHO, II0 OCHOBHHUM ii KOMIOHEHTOM €
OnoK4eliH-cUcTeMa, SIKY BUKOPHCTOBYIOTH 1HIII YaCTUHHM u1aT(opMu Ui BUKOHAHHS onepaiiid. brok4yeliH-cuctema
peai3oBye ToJIOBHUI (YHKI[IOHAJ CHCTEMH — 30€pEXEHHs JaHUX PO KPUNTOBAIIOTY Ta KOPHCTYBAIbKi paXyHKH,
€MITyBaHHs MOHET, OIIPAIfOBaHHS MepeKas3iB MK KOpHUCTyBayaMy. IHINI KOMIIOHEHTH CHCTEMH JIHIIE 3BEPTAIOTHCS
JI0 METOJIIB PO3yMHHX KOHTPAKTIB JUI OTPUMAaHHS JIAHUX UM JUIsl BAKOHAHHS NIEBHUX OIepalliii.

B Toit wac, sik onepauii A7 OTpUMaHHS NaHuX 3 OJOKueiiHy BiOyBalOThCS 3a JOIIOMOIOI0 3BHYANHUX
METOIB YATaHHA 0a3d NaHWX CMAapT-KOHTPAKTIB (SIKi MUTTEBO MOBEPTAIOTh PE3YJbTAT), BUKOHAHHS OIepalii Ha
MoJu(DIKaliI0 ICHYIOUHX NaHUX (TaKuX, HANPHUKIAJ, SIK MepeKka3su MK paxyHKaMH) BiOyBalOThCs 32 BU3HAYCHUM
anroputMoM (puc. 2). Bei Tpan3akiii y cucremi 30epiraroTbes y creliaibHUX CTPYKTypax JaHux — onokax. [1ing yac
pOOOTH cHCTEeMH Yepe3 IeSKi BU3HAUCHHI YaCOBH IHTEpBAN y OJOKYEHH T0aeThesl HOBU OJ0K. Lleii 6ok Moxe
OyTH MOpOoXkHIM a00 MiCTUTH iH(POPMALIO NPO JIESIKY KUIBKICTh TpaH3aKIiid, 0OMexeHy po3MipoM 0Joky. KoxHuii
HACTYIHHMH OJIOK 30epirae MOCHJIaHHS Ha TMONEpe/Hii, POPMYIOUYH TaKUM YMHOM €IMHHMN HEPO3PHBHHII JIAHIIIOT.
IIpn nomaBaHHI HOBOro OJIOKY 0 JIaHIIOTA, TPAH3aKIii, IO MICTATECS B HHOMY, ITOYEPTOBO BHUKOHYIOTHCS Ha
PO3YMHHUX KOHTpaKTax.

OueBHHO, 1110 3 TAKMM aJITOPUTMOM OIPAIFOBAHHS TPAH3aKI[Iil HEMOXKIIMBO 3/IHICHIOBATH TOPU30HTAJIbHE
MmacmtaOyBaHHs cucteMu. HesBakarounm Ha Te, 110 OJIOKYEHH € PO3IIOJICHOI0 CHCTEMOIO, Y MiJICYMKOBY 0a3sy
JIaHUX 3aITUCY€EThCS JIMIIE OAWH OJIOK, BiJl OZHOTO By3Ja, TOMY IO ONpPAILIOBaHHS OJIOKIB MOJKE 31HCHIOBATH JIMIIE
OJIMH KaHai oOciyroByBaHHS. OCKITbKH 301BIIEHHS KiJBKOCTI KaHAJIiB OOpOOKHM € HEMOXIUBUM, TO IS
I IBUILICHHS TIPOIYCKHOT 3/[aTHOCTI CUCTEMH Y POOOTI 3aIporIOHOBaHI HACTYIIHI METOIM ONTHUMI3alil.

1. BuxopucranHs AWHaAMi4HOro po3mipy Oaoxky. Koxuuii 610k y cucremi Mae GakTHYHUHA Ta
MaKCUMaJIbHUNA po3Mip. PakTHUHUI po3Mmip OJOKY BiamoBimae 00’eMy TpaH3akIiid, fKi B HbOMY 3HAXOIATHCS.
MaxkcumansHIHA po3Mip OJOKY BiAIIOBiTa€ MAKCHMAaIbHOMY 3HAYEHHIO CYKYITHOT'O PO3MIpy TpaH3aKIliH, sIKi MOXKYTh
PO3MICTHUTHCSI B HBOMY, Ta BH3HAUA€THCSI CUCTEMOIO Iix 4ac 1i crapry. [lepenb6aunBIm MOXKIMBICTh 301IbIICHHS
MaKCHUMAaJIbHOTO po3Mipy OJIOKY BiKe IICIIS 3aIlyCKy Mepexi, MOJKHA MacIITa0yBaTH MPOIMYCKHY 3AaTHICTh CHCTEMHU:
npy 301TbIIEHH] HAaBaHTAXXEHHS HA CHCTEMY 3HA4YCHHS MAaKCHMAaJIBHOTO po3Mipy Osoky Oyme 3poctaTH, a mpu
3MEHIICHH] HaBaHTAXXEHHS — 3MEHINYBAaTHCh. TakuM YHHOM, 3’SIBUTHCSI 3MOT'a ONPAIbOBYBaTH OUIBINY KUIBKICTH
TpaH3aKImid 3a TOW camMuid dYacoBWi mepiox. Peamizamis 1poro (yHKIIOHATY TMOJATaTUME y MiATpUMaHHI
KOHCEHCYCHOT 3MiHM KoH(pirypamii. CTBoproBady OJOKiB Mae OyTH HajJlaHa MOYJIMBICTh 3MiHIOBATH MaKCUMaJIbHUH
po3Mip aist cBoro OiIOKy, aje He Oinbuie HK Ha 1% Bix po3mipy nonepeaHboro 6J0Ky. Takum 4MHOM, 3HaYEHHS
MaKCHMaJIbHOTO po3Mipy OJI0KY B CHCTEMIi BIIOBIAaTHME HABAaHTA)KCHHIO HAa CHCTEMY.
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BaoxkdeliH-cCHCTEMA

XL

Baox 100

Tpansakia 1999 3ammc omepanii
Kopuetyeau X eperasas >
100 moHeT KopHeTyEauy ¥

Tpansaxmig 2000 3ammc onepanii
KopueTyead Z nepexasas
10 moreT KopHCTyEauy ¥

Po3yMHi KOHTPAKTH

Baox 101

Tpansaxmigz 2019 3armc onepanii
Kopuetyeau M neperasas
5 moHeT KopHeTyBauy NV

Tpansaxmig 2020 3ammc onepanii
Kopucryeau X meperasas
9% nmonetT KopHuetypauy N

Puc. 2. OnpauioBaHHs TpaH3akuiii BcepeanHi 6J10KYeliH-cHcTeMH

2. Iepexa3n «oguH #0 OaraTbox». Takoxx A TOro, m00 3MEHIINTH HABAHTAXKEHHS Ha MEPEXYy,
JOLITBHO PO3pOOHUTH (PYHKIIOHAT BHKIUKY TpaHc(epy KPHUITOBAIIOTH, IPU SKOMY B SKOCTI BXIIHHUX apryMEHTIB
METOJly CMapT- KOHTPAkKTy MOXHa Oyso O mepemaTH CIHCOK agpec OTPUMYBadiB Ta HEOOXiHI CyMH IIepeKasy
KOXKHOMY 3 OTpUMYBadiB. TakuM 4nHOM, MpH 31IICHEHH] NepeKa3y Ha 3Ha4Hy KUIbKICTb aJpec, KOPHCTYBau 3MOXKe
1ie 3pO0OHTH BCEpeINHI JIMIIE OHIET TpaH3aKIii, 0 3MEHIINTD HABAHTAXKEHHS HA MEPEXKY.

VY mporieci 3aCTOCYBaHHsI TEXHOJIOTIT OJOKYCHH BUHMKAE TAKOXK MUTAHHSI MiA00pY e()EKTHBHOTO IMPOTOKOIY
koHceHcycy. KoHceHcyc OnokueifHa moJisirac B TOMY, LIO BCi BY3JHM IIATPUMYIOTH OJIHAKOBHH PO3MOIITEHHUMH
peectp. Y TpaauuiliHIA apxiTeKTypi IporpamMHoro 3a0e3ledyeHHs e He € npoOJIeMOI0 4Yepe3 iCHYBaHHS
LHEHTPAIFHOTO CepBepa, 3 IKUM y3TOKYIOThCS iHIN By3nmd. OMHAK, Y pO3MOIIIEHIH Mepexki (Takild sSK OJIOKYCIH)
KO’KEH BY30II € 1 XOCTOM, i CepBepoOM, i, 00 TOCATTH KOHCEHCYCY, HOMY MOTPiOHO oOMiHIOBaTHCS iH(pOpPMAIIEO 3
IHIIUMM BY3J1aMH. [HKOJM JesiKi BY3JIM MOKYTh HpAIfoBaTH y pexumi odiaiiH. OKpiM TOro, MOXYTbh 3’SIBUTHCH
JIesiKi IIKIJUIMBI BY37H, SIKi OyAyTb HEraTMBHO BIUIMBAaTH Ha NpOLEC KOHCEHCYCYy i, HaBiTh, MOXYTbH 3aIIKOJUTH
riomy. Tomy mOTpiOEH MPOTOKOIN, KUK HE JOIMYCTHTh BUHUKHEHHS MOJIOHUX CUTYyaIliil Ta MiHIMi3ye HeraTHBHHA
BIUIMB LIKIJJIMBUX BY3JIiB TAaKUM YHHOM, 1100 BOHH HE BIUIMBAJIM Ha KiHIIEBHH Pe3yJIbTaT KOHCEHCYCY.

Amnaniz npeaMeTHoi o6nacTi mokasas, mo Omu3pko 90% iCHYHOUMX IEUIEHTPaTi30BaHUX CHCTEM BHKO-
PHCTOBYIOTH anroputm KoHceHcycy Proof-of-Work. Onnak, 3Haunum HemomikoM PoW-anroputmy € Te, 1Mo Horo
(yHKIiIOHYBaHHS TOTpedye MOCTIMHNX 3HAYHUX 3aTpaT eNEeKTpOeHepTii Ha mporec cTBopeHHs 00kiB. Leit Hemomik
SCKpPaBO BUAHO Ha mpukiani biTkoiHa, SKWH peamizoBye BKa3aHWI alropuTM. 3a OOWH PIK HA (QYHKIIOHYBaHHS
Mepei BUTPA4YaeThCs OiIbIIe eNeKTpoeHeprii, Hik BUKopHucToBye LlIBeimapis 3a meit ke mepioa. [Ipobremy 3HaUHIX
€Hepro3aTpar MOXHA BUPINIMTHA NUISIXOM PO3POOKHM MOJENi Ha OCHOBI MPOTOKOJIB, IO HE BUKOPHUCTOBYIOTH
o0YnCITIOBaNIbHY 3/IaTHICTh YYacHHKIB K MapaMeTp MiJTPHUMaHHsS KOHCEHCYCy. Y poOorti [6] aBTOpH 3iMCHHUIH
MOPIBHSUIBHUM aHalli3 HANMOMYJSIPHIMIMX AJTOPUTMIB KOHCEHCYCY, PO3IVISHYBIIM METOAM OOYMCIICHHS 3HAuCHb
OCHOBHHX XapaKTEPUCTHK aJlTOPUTMIB: Bi]MOBOCTIHKICTh, PECYPCOEMHICTh, MACIITA0OBAHICTh Ta MPUAATHICTD IS
myOsiuHuX Mepex. Ha ocHOBI pe3ybTatiB IbOro aHamizy c()opMOBaHO MOPIBHIIBHY Ta0uIIo 1.

Sk 6aunmo 3 Tabi. 1, cepel alropuTMiB, MPUAATHUX Ui myOIiuHOT Mepexi, anroputmMu POW i PoS (Proof
of Stake) Binpi3HSAIOTHCs NHIle 3a MOKA3HUKOM pecypcoeMHocTi. [Ipu oMy PoS HabGarato MeHII pecypcoeMHuil,
TOMY BiH € KpamiuM BHOOpPOM IS ImyOJiigHOrO OyiokdeiiHy. Bubip mboro alropuTMy KOHCEHCY IS CHCTEMH
JIO3BOJIUTH 3MEHITUTH i1 pECYpCOEMHICTh Ta 3a0€3MeYnTh HEOOXiTHUMU IHCTPYMEHTaMH TTepCOHai3allii.
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Tabmmms 1
XapakTepuCTHKA Pi3HUX AJTOPHTMIB KOHCEHCYCY
XapaKkTeprucTHKa PowW PoS PBFT Ripple
WmogipHicHO- WmogipHicHO- AbcomoTHOT AbcoumoTHOT
Tun anropurmy . . . . . .
KiHIIeBUH KiHIIeBUH OCTaTOYHOCTI OCTaTOYHOCTI
BiaMoBOCTIHKICTE 50% 50% 33% 20%
PecypcoemHicTh Bucoka Cepenns Hwuzbka Hwuzbka
MacmtaboBaHiCTh Jobpa Jobpa [Torana Ilorana
[MpunartHicTs . N . .
PHAaTH! [Ipunatauit IIpunatauit He npunaruuit [Ipunatuuit
JUIsL yOJIIYHUX MEPEK

BucnoBku

TaxuM 9rHOM, Y PoOOTI HOCHTIHKEHO TPOLEAYPH 3aTydeHHS KPUIITOBATIOTHHUX iHBECTHIIIH, OXapaKTepPU30BAHO
CTPYKTYpPY HpEAMETHOI 00JIacTi Ta BUAUICHO OCHOBHI HEBHUpIIIeHI mpobiaemMu. Po3risHyTO Ta ommcaHo mMojerni, 3a
SKAMH TIPAIOIOTh TPAIWIidHI NEIeHTPai30BaHI IUIATDKHI CHCTEMH. 3alpOHOBAaHO METOTM Ta pilIeHHS, SKi
JIO3BOJISITH ONTUMI3YBaTH iX poOOTY: MiIBUIINUTH IIBUIKICTh MPOXOPKEHHS TPAH3AKIiH; 3a0e3MednTH BiACYTHICTH
HEOOXITHOCTI 3aJy9eHHS «TPEThOi» CTOPOHU (CTOPOHHIX KPHUNTOBATIOTHUX OipiK) IS KYHIiBII/TIPOZaXKy BIacHOL
KPHUIITOBATIOTH; ONTHMI3yBaTH BHKOPHCTaHHS €HEprosarpar JJisl MATPUMKH (DYyHKLIIOHYBAaHHS CHCTEMH IUIIXOM
BHOOPY Ta 3aCTOCYBaHHS €()EKTUBHOTO aJITOPUTMY KOHCEHCYCY.
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