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P.C. CutHuK, Bik.B.I'HaTy1ieHKO
IIpoekTyBaHHS Ta JOCTiAKeHHS CMCTEeMM MOHITOPUHTIY PyXy TOBapiB Ta

pecypciB 3 3aCTOCYBaHHSIM OJIOKYEITHY

AHomauis. [nobanizayis, po3sumox MiXHapoOHOi ma BHympiWHbOi Mopeissi, CMBOPeHHS 008-
WUX Ma CKAGOHIWUX IAHYI0218 NOCMAYaHHS, 30ibLeHHS 06°eMiB npoO0ax)is mosapis mseHyms
3a cob0t0 3611bWEHHS BUMO2 MA HABAHMAXEHHS HA THGOpMAaUiliHi cucmemu, KT 3aimMaomscs
YNPABATHHAM Ma MOHIMOPUH20M PyXy MOBAPIB, pecypcis ma cuposuHU. ToMy aKmyasabHoOI € 3a-
0a4ya 00C/niOXeHHA ma NPOEKMyBAHHA Hosux IT modenell 0nA NAHYKO2IB NOCMAYAHHA, WO
npu3HayeHi cnpocmumu ma 3pobumu nNpo3opiliuMu Npoyecu MOHIMOPUH2y Ma YnpasaiHHA py-
XOM MOoBapis MiX pizHUMU Cy6’ekmamu 2ocnodaprosaHHsa. Y pobomi po3pobreHuli npomomun
YNpasaiHHA NAHYI02aMU NOCMAYAHHS HA OCHOBI BUKOPUCMAHHA MexHoMo2ii 6/0Kk4YeliHy ma
CMapm-KOHMPAKMis 3 BUKOPUCMAHHAM OelyeHmpanizosaHoi sipmyansHoi mawuHu Ethereum.
Knioyosi cnosa: 610Kk4eliH, cMapm-KoOHMpPaKm, AAHY02U NOCMAYAHHS, NPOGKMYBAHHS, MOOeJb,
noz2icmuka, pyx mosapis, Ethereum, Blockchain.

ITocranoBka mpoOsemu. Big HamaromkeHMX JIOTICTUYHMX IIPOLECIB Ta
JIAHITIOTiB MOCTa4YaHHS 3aJIeXXKUTh MBUAKICTh TTIOCTAYaHHS TOBApiB Ta pecypcCiB, iXHS
1IIiHa, 6e3IeKa Ta LIICHICTh JOCTaBKNA.

LIi mporecu cKIamamThCs 3 6araThbox Mdili, mepemau MiX ITOCTavya/JIbHUMKAMMU Ta
pi3HUX JIOKalliii, i UMM iX Gijbllle, TUM YIIpaBIiHHS PYXOM TOBapiB Ta pecypciB cTae
6i/IbIII 3aIUTyTaHMM Ta MEHII TIPO30PUM [IJIS YCiX YYaCHUKIB Ipoliecy, B TOMY UMCIIi
JIJIs1 KiHLIeBOT'O CIIOKMBayva.

CyuacHi nudpoBi pillleHHs IJ1s1 YIIPaBIiHHS JIOTiCTUMKOIO Ta JaHIIoraMy I1ocTa-
YaHHS MAlOTb UMCIE€HHI HeJOJiKM, SIKi MalOTh BIUIMB Ha SIKiCTb, YacC Ta I[iHY IOCTa-
yaHHs. [IpuknagamMmmu Takux HeJI0JIiKiB €:

- Hempo3opa Ta CKJIaJHa CUCTeMa B3a€EMOAili MiX pPi3HMMM yYaCHUKAMU
JIAHITIOTIB MOCTavaHHS, SIK HACIAOK — 3aTPUMKM, CKJIQAHOIII Y MOHITOPUHTY PYXiB
Ta JIOTiCTHUIIi;

- HeIOCTAaTHiCTbh ab0 HeIOCTOBipHICTh iHGOpPMAaIllii O IMTOXOIKEHHI MPOIYKTiB,
CKJIaAHicTh Bepudikallii MOXO/IKeHHSI Ta OPUTiHAIbHOCTI TOBApPiB KiHIIEM CITOKMBa-

yeM;
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- Opak aBTOMaTM30BaHMX IIPOLIECIB Y JIAHIIOraxX MMOCTayaHHSI (ABTOMAaTUUYHE
pearyBaHHS Ha IOJIil Ta iHIIe);

- CKJIQJHMIA IIpoIiec BIIPOBAIKEHHS 3MiH Ta iHHOBalil y iHpopMalifiHMUX cuc-
TeMax yIIpaB/iHHS PyXy TOBapiB Ta pecypcis.

LIi mpobeMu € aKTyasIbHi, i 1)1 iX BUPIlIeHHS Y Cy4aCHOMY MEeHEeI;KMEHTi pyXy
TOBapiB Ta pecypciB IPOIOHYETHCSI BUKOPUCTAHHS iHGOpPMAIlifHMX CUCTEM Ha
OCHOBi poboTu 6s10KkueitHy (Blockchain).

AHaji3 ocTaHHIX FOCTIiAKeHb i myoOJtikariii. biiokueiiH — 1ie posmnopiieHa
CTPYKTYypa IaHUX, sIKa pPeIIiKyeTbCS Ta MOIIMPIOETHCS MK WieHaMy Mepexi. [Tepiia
crienndikailisi 6710KUeiiHy OyJsia 3alpoIlOHOBaHa pa3oM i3 IMGPOBOI0 BaOTOIO
Bitcoin y 2008 porii stoauHo0 Tifg nceBgoHiMom CaTtoci HakamoTo, 11106 po3B’s3aTu
npobseMy meHTpastisaiii piHaHciB HaBKoo 6aHKiB [1]. Y pe3ynbTaTi TOrO, SIK BY3/I1
B Bitcoin (Tak 3BaHi MaliHepu) B3a€EMHO IIepeBipSIOTh Y3TOIKEHi TpaH3akiii y
LIeHTpaJIi3oBaHili 6a3i maHux, uMm OIoOKUeiiH Bitcoin BCTAaHOB/IIOE BJACHUKIB i
BKa3ye, Y/MM BOHMU BOJIOIIOTH (L[ POBi aKTUBM).

B cbhoromeHHi OJOKYeliHM BMKOPUCTOBYIOTH B OCHOBHOMY Yy cdepi
nereHTpanizoBanux ¢iHaHciB (DeFi) y BUIISAi KPUITOBAIIOT Ta iHCTPYMEHTIB 10
HUX Yy BUIJISIAI OOMiHHMKIB, O6ipX, aykIlioHiB Tomo. TakoX iCHYIOTb
BY3bKOCIIeIliajli30BaHi iHO3eMHi JOCTiIKeHHSI Ha TeMy BUKOPUCTAHHS OJIOKUYEIHY Y
MOHITOPMHTIY IIOCTaBOK (PYyXy TOBapiB, pecypciB, Oyab-sIKMX iHIIMX 06’ekTiB). Ha-
TIPUKJIAJ, OOCTiIKeHHS Ha TeMy BUMKOPUCTAHHSI OJIOKUYEMHY [JIsI MOHITOPUHTY II0-
CTAaBOK pubM Ha pUOOJOBHUX MignmpueMcTBax HopBerii, Ta MOHITOPMHT 6€31IeYHOCTI
Xap4yoBMX MPOAYKTIB mif yac nocrayaHHs y Kurai [2].

TakoxX, Ha CbOTOIHIIIIHIN JIeHb, cepel; BITUM3HSIHMX HAYKOBIIiB Maiike HeMae
TUX, XTO 3aliMaBcsi O BMBUEHHSIM BMKOPUCTAHHSI TEXHOJOTii OJoKueitHy Y
JOricTMUHMUX iHQOpMAllifiHMX cUcTeMax Ta JaHLIorax IIOCTavYaHHS TOBapiB B
VKpaiHi.

Tomy po3pobka iHdopmalliiiHOI cucTeMM Ta OOCTIIKEHHS € aKTyaJIbHUM, SIKe
CIIpSIMOBaHe Ha €KOHOMIUHY Ta JIOTiCTMYHY JOLiJIbHICTh BUKOPUCTAHHS OJIOKYEIHY
y JIaHI[IOrax MocTavaHHs iHQopMallifiHMUX CHUCTEM.

MeToOI0 OOCTIIKEHHSI € JOCTIIKEeHHS TEeXHOJorii  OJoKueitHy B
iHbopMalliiiHuX cucTeMax Ijsi MOHITOPMHTY PyXy TOBapiB Ta pecypciB, [0 MOXe
TOJIITIIIUTY MPOLIECH BiICTEXKEHHS Ta aBTOMaTM3allil y JJaHIIOrax ImoCcTavyaHHs.

OcHOBHA yYacTMHA. BJIOKYeliH Ipalfjoe gK pos3IofijeHa 6a3a JaHUX, IO
36epirae 3ammMcyu B TOYHOMY IIOPSIIKY, SIKi 00’€THYETHCSI B OJIOKM, KOKE€H 3 SIKUX

MiCTUTb YaCOBY IIO3HAYKYy, Xe€ll IIoIIepeaHboro 6J'IOKy Ta cami ,Z[aHi KO3KHO1
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TpaH3aKilii. 3aXMCTOM Bif MiAPOOKM Ta CIIOTBOPEHHS CIYTY€E BKIIOUEHHS XeITy BChO-
ro OJIOKy y HACTyIHMI GJIOK, a caMi TpaH3aKlIlii IMPOXOIsSTh OrOBOPEHY Balifalliio
IS 3amucy y OyokueitH. Hampukiaz, 3a MPUMHIMUIIOM [10Ka3y BMKOHAHOI pOOOTH,
10610 “Proof-of-Work”, B sKoMy BajigaTopu-y4acHUKY Mepexi pobiisTh mifbip xe-
mry TpaH3akiii. Takuit crmocié BUMKOPUCTOBYEThCS Yy Mepeskax Ethereum Ta
Bitcoin [3].

Indopmartiiiini cuctemMu Ajs8 MOHITOPUHTY PyXy TOBapiB 3 BUKOPUCTAHHSIM
texHosorii Blockchain, 3rimHo momnepenHix Joc/IigkeHb, MOXKYTh MaTy HACTYITHI 1e-
peBaru y IMopiBHSIHHI 3 BUKOPUCTAHHSIM KJIaCMYHMX 3acO0iB: TOUHICTh iH(opmarii
110 BCbOMY JIAHIIOKKY B OyIb-sKifi vac i B OyOb-SIKOMY MicCIli, ITpO30piCThb
iHdopMmarllii Ta moksagHa iCTOPiS MO0 YCiX Tepenay Ta [iit y JaHIIOTY IMOCTaYaHHSI,
BiJICTESKEHHSI YCiX JsKepes TOBapiB Ta PecypciB y mMocTaBKaxX Oyab-sSIKMM Y4aCHUKOM
MepexXi, MexXaHi3M CKPMIITIB, SIKi aBTOMAaTU3yIOTh YaCTUHY POOOTM 3a TOTIOMOTOIO
CMapT-KOHTPAKTIB TOLIO [4].

Indopmaliiiina cucreMa JJisi MOHITOPUHTY PyXy TOBapiB B paMKax Ili€ei po6oTu
oyme 6a3yBaTucs Ha crienudikaiiii 6;okueitHy mepexi Ethereum (Etepiym).

Ethereum - 1e maTdopma y BUTJISIAI €AMHOI TelleHTpali30BaHOI BipTyaabHOI
mamau (EVM) Ha 6a3i 6/10KueiiHy, 1110 Mpaliioe Ha 6a3i cMapT-KOHTpakTiB. TOOTO
Ethereum - 1me O6j0KYeiiH-Mepeka 3 MOK/IMBICTIO IIPOrpaMyBaHHSI TTOBEIiHKMU
TpaH3aKlliit 3a IOMOMOr0l0 CMapT-KOHTPAKTIB [5].

CMapT-KOHTPAKTOM Ha3MBaIOTh IIPOrpaMy, sika 36epiraeTbCst Ta BUKOHYETHCS y
6J10KuUeiiHi. BiH MO3BO/SIIOTH peaisyBaTy B KOZi MOX/IMBOCTI, SIKi Hajgae GJ0KYeiTH
ons nanux. KoskHOMY cMapT-KOHTpakTy MpusHauvaeTbes 20-6aiiToBa ajpeca, sika €
jioro yHikajapbHUM imeHTUdikaTopoM. [Ijisi HamMCaHHS KOHTPAKTIB y BipTyasibHil
MaliuHi O6710KueitH-Mepeski Ethereum BUKOPUCTOBYIOTH MOBY IpOrpaMyBaHHS
Solidity.

Hosi 3amucyu 1o 6y10KUeitHy Ta poboTa 3i cMapT-KOHTpaKTaMy 3Mi/iCHIOETHCS
yepes CTBOPEHHS Ta IMiANMMCaHHS TPaH3aKIIili yuaCHMKaMI Mepexki 6J10KueiHy.

s 1boro Tpeba CTBOPUTM TPaH3aKIIiI0 3 HEOOXimHMMM IlapaMeTpaMy IJIs
mepexi Etepiym, Takumu gk “to” (ampeca Kyma mepecuiaroThes maHi), gasPrice”,
“gasLimit” - pisHoBum “eHeprii”, To6To Komicii y BamoTi Ether mis nposemeHHs
TpaH3aKIliii (BOHA BUMKOPUCTOBYETHCS SIK HAaropoja AJjs BaligaTopiB, 110 BaTiAIOYTh
Ta JOMAIOTh TPAH3aKI[iIo 40 6JIOKYEiHy), ‘nonce” - HOMEpP TpaH3aKIiii, 10 MPOBO-
IOUTHCS 3 I[bOTO aKkayHTy, data” - maHi Bcepemusi TpaHsakiii, “value” - KiJIbKiCTb

Ether nys nmepecuianHs.
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[Ticsist IIbOTO TPAH3aKIIis MiATMUCYETHCS KpUIITOrpadiuyHMM IIPUBATHUM KITIOUeM
aKayHTy, Ta MOCUIAETbCS 0 OJIOKUYEITHY HAa 06POOKY, e BMKOHYETHCS KOJ CMapT-
KOHTPAKTY [6].

Iyt Toro, o6 po3pobuTy iHbopMalliiiHy cucTeMy AJIS JTAHITIOTiB ITOCTavYaHHS,
sgKa Oyge B3aEMOMISATH 3 PiSHMMM CyO’€KTaMM, TAKOX ITOTPEOYETHCS Y3ToIsKeHa
cneundikalisi, 3TiTHO SKOi KOXeH YJYaCHMK JIOTICTUYHOI Mepexi Oynae 3HATH, SKi
BJIACTMBOCTI Ta Aii € /i1 HUX OOCTYIIHMMM, Ta SIK [IPaBMUJIbHO 3BePTATUCS OO CMapT-
KOHTpPAaKTIB, Ha $SIKili IIpaIfloe cucTemMa.

Po3risiHeMO CIIPOIIEHMII MPOTOTUIT MPOCTOI JIOTICTUYHOI CUCTEMMU, B SIKili B
CHUCTEeMi JIaHII}OTa MOCTAaYaHHS € PSIJl Cy0’€KTiB, SIKi BUKOHYIOTh CBOi pOJIi — ITOCTa-
YaJIbHUK, BUPOOHUK Ta JUCTPUO I0TOP.

Tak, y MPOTOTHUITI MMOCTAYaJbHUK HAJAE CUPOBUHY BUPOOHUKY, BUPOOHUK 3a
JIOTIOMOTOI0 CMPOBMHM BUTOTOBJISIE TOBAp, IiC/JAS YOTO BifIpaBisi€ Oro OO0 OMUCT-
pub’r0TOpa, IKMI1 BXKe 3aiIMa€ThCs peasli3alliclo TOBapiB KIi€HTaM.

Ins mpuknagy Oyna B3sTa 3ajmava, JAe MeTaJypriiiHuii 3aBof (MTOCTAavyaIbHMK)
BUPOOJIsSIE MeTasieBi IeCcTepHi, SIKi BiH peasisye Ha MalIMHOOYIiBHMIT 3aBO, (BUPOO-
HMK). MammHoOyAiBHUIT 3aBoA, MOTpeOye MeTasieBi IlleCTepHi, Ta 3a HAsIBHOCTI
IOCTaTHbOI KiJIbKOCTI AeTasieli BUTOTOBJISIE 3 LIbOTO PeCypCy MalIMHHI MexaHismu. Lli

Malll{HHiI MeXaHi3MM [aJjli IepegalThCs IUCTPpUO’oTepaMm.
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: EnoxyeRH :
| / \ |
TPaHCNOPTYEAHHA | HOucTpub'iomop

PucyHok 1 - Cxema B3a€MO/Iii y4aCHMKIB JIQHITIOTY ITOCTAYaHHS 3 OJIOKUYETHOM

PeanizyBaTyu Takuii JaHIUIOT IIOCTaYaHHS MO’KHA 3a [JOMOMOTOK CMapT-
KOHTPAKTiB Ta 3aIllyCTUTU II0 JIOTiKy Yy O6iiokueitHi, me i OGyne 36epiraTucs Bcs
iHdopmallist Ipo BUTOTOBJIEHHSI Ta PyX pecypciB.

Bylile CTBOpPEHO ABa CMapT-KOHTPAKTU — OAWH IJIs1 IIPaBAiHHS BUPDOOHUIITBOM
neTaseit Ta MexaHi3MiB — ProductManagement, iHInit 1/ KepyBaHHSM BJIaCHUKa-

MM IIPOAYKTIB JaHIfora rnmoctayaHHs — ChangeOwnership.
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[Mepmmmit KOHTPAKT Oyae MaTy METOIM AJIsl 3aMMCiB PO BUPOOHUIITBO JeTanei
Ta MexaHi3MiB. [Ipyruii — meTonyu IJid KepyBaHHSI MMPaBOM BJIACHOCTI Ha HUX
(peecTpallist pecypcy 3a BUpOOHMKOM, Ta 3MiHa BJIaCHMKA Ha iHIITY ajipecy).

KoskeH Cy0’€KT JAHIIOrY IMOCTayaHHSI Oymae mpenacTaBiasTu coboio Ethereum-
aKayHT (raMaHellb) 3 BJIACHOIO aJipecolo, Ha SIKMii Ta 3 SIKOTO OYAYTb 3[iiCHIOBATUCS
repemilieHHs1 TOBapiB. KoxkeH cMapT-KOHTPAKT TaKOX Ma€ BJIaCHY apecy Y Mepexi,
Ha SIKY IPOBOASTHCS TPaH3aKIIii /IJIsT BUKOHAHHS KOJY.

[lepir 3a Bce MaloTh OYTU BU3HAUEHI CTPYKTYPH, 3 IKUMMU OYAYTh B3a€EMOIISITU
byHKIIiTi cMapT-KOHTPaKTiB. B X CTpyKTypax MaloTb OYTU yCi 3MiHHi, SIKi IPUCYTHI
y Mofesisix meTajei Ta MexaHi3miB. Cepell HMX: aipeca BojoAapsi BcepeaHi Mepexi,
IaTa BMpPOOHMIITBA, CepiifHMIT HOMep Ta TMIT AeTasli/poayKTy (manufacturer,
serial number, product _type, creation_date). Y mpoaykTi TakoxX Ma€e OyTu 3MiHHA, B
SIKilt 30epiraeTbcsl MacuB AeTasielt, IKi BUKOPUCTAHI [JiT BUPOOHUIITBA MeXaHi3My,
06 MOXKHA OYJIO MPOC/IiIKYBATY iCTOPiI0 BOJOAIiHHSI Ta BUPOOHUIITBA HABiTh OKpe-
MMX YaCTUH MPOAYyKTy. Lli cTpykTypu MaioTh OYTU BiOMMMM Ta OJHAKOBUMMU MJISI
000X CMapT-KOHTPAKTIB, SIKi BUKOPUCTOBYIOTHCSI Y CUCTEMi, TOMY BOHU MalOTh OyTHU
y3rokKeHi MiX CTOpOHaMM 3as3janerigb, Ta OaskaHo oQGOpPMJIeHI y BUIJIAI
crieruikariii Ajst iXHbOro KOHKPETHOTO JIAHIIIOTY ITOoCTadyaHHSI.

CurHatypu KOHTpakTy ProductManagement, sskuii BifliOBila€ 3a peecTpallito
TOBapiB, OYAyTb BUTJISIAATM HACTYITHUM UYMHOM:

- @yukiig products, npuitmae productHash — xemr mpoaykTy, Ta rmoBepTae 3a
XellleM CTPYKTYPY ITPOIYKTY 3 AAHUMM ITPO BUPOOHMKA, CepiliHMii HOMep, TUII MTPO-
OYKTy Ta pmaTy BupoObHmiiTBa (manufacturer, serial number, product type,
creation_date);

- O@yukuig parts, npuitmae partHash - xem getasni, Ta moBepTae 3a Xelliem
CTPYKTYpY HeTaji 3 JaHMMMU PO BUPOOHMKA, CepiliHMiI HOMep, TUIT AeTali Ta JaTy
BUpobOHMIITBA (manufacturer, serial number, part_type, creation_date);

- @yHkIig registerPart, mpuiimae cTpyKTypy meTasi (serial number, part_type,
creation_date), Ta peecTpye meTaib y OJIOKYEiHi;

- @yHkIig registerProduct, mpuiimae CTpyKTypy NpPOAYKTY pa3oM 3 MacMBOM
nerasnei (serial number, product _type, creation_date, part_array), Ta peectpye Ipo-
VKT y OJIOKYEliHi;

- OyHKIig getParts, npuiiMae xel IpoAyKTy, Ta [IOBepTa€ MacUB JeTallel, ki

MICTSITbCS y IPOSYKTI.
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3a [OMOMOrOK TaKOTO KOHTPAKTy YYaCHUKM Mepexi MawThb MOKIUBICTh
peecTpyBaTu Ta OTpPUMYBaTH iH¢oOpMallilo 00 AeTajeil Ta MpoaykTiB. KOHTpakT
ChangeOwnership Ma€ HaCTyIIHi CUTHATYpPU:

- O@yHkuig currentPartOwner, npuiiMae xeln AeTasi, Ta MOBEPTAE MepEKEBY
aJipecy BJIaCHMKA JIeTaji y 6JI0KUYeiiHi;

- O@yukiig currentProductOwner, mpuitMae xel IMPOAYKTY, Ta TTIOBEPTA€E Me-
peskeBY afipecy BJIaCHMKA IIPOAYKTY Y OJIOKUEIiHi;

- KOHCTpyKTOp CMapT-KOHTPakTy, L0 NpUIIMae MepexXeBy aapecy CMapT-
KoHTpakTy ProductManagement, kit BUKOPUCTOBYETHCS [IJISI TIepeBipKy iCHYBaHHS
MIPOAYKTIB Ta JieTaseil mepe 3MiHOK 1XHiX BJaCHUKIB;

- @yukiig addOwnership, mpuiiMae TUIT Ta Xelll geTaldi abo MPOIYKTY, BUKO-
HY€ IOAABaHHS MMOYAaTKOBOTO BJIACHMKA IO MPOAYKTY abo JeTasi, SIKIIOo BJIaCHUK pa-
Hillle He O6YB 3apeeCTpOBaHMIt 3a IIM TOBApOM;

- @yukiig changeOwnership, mpuitMae TUI Ta Xell geTai abo MPOIyKTY, BU-
KOHY€ 3MiHY BJIaCHMKA JI0 ITPOAYKTY ab0 JeTasi, MOKe BUKOHATU TiJIbKM ITOTOUHUI
BJIACHUK;

- OyHKIii 3BopoTHOro BUKIMKY (ciayxaui) TransferPartOwnership Ta
TransferProductOwnership, 1110 BUKOHY€ETbCS TIPM 3MiHi BJIaCHMKA IeTasli/TIPOOYKTY,
Ta CMOBIillIal0Th HOBOT'O BJIACHMKA TIPO 1110 MOZil0 3 XellleM IeTali/IPpoayKTy;

Takum umHOM, KOHTpakT ChangeOwnership BxXe Mae OCHOBHiI (PYHKIIii, sIKi
MOTPiOHi 111 MOHITOpUHTY Ta dikcallii pyxiB meTaseii Ta MPOIYKTiB.

Cxema pob6oTu iHdoOpMallifiHOI JIOTICTUYHOI CUCTeMM, IO ITPAIlOE 3a UMM
CMapT-KOHTPaKTaMy HaBeJleHe Ha PUCYHKY 2.
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PucyHoK 2 - [liarpama moc/IiIOBHOCTi pOOOTH JIOTiCTUYHOI CHCTeMM Y OJIOKUEHHI
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BucHoBku. I1o6ymoBaHO MpOTOTUIT iHGOPMAIIiifHOI CHUCTeMM 3 BUKOPUCTAH-
HSIM TexHoJsorii OJIOKYeiiHy Ta CcMapT-KOHTpakTiB. IIpoBemeno ii aHasis,
IOCTiIKeHO BJIACTUBOCTI po3pobsieHOi cucTeMu. OTpMMaAHO MPOMiXKHI pe3yabTaTu
MIPOTOTUITY CUCTEMM, IO TIPAIIOE Ha OJIOKYeliHi BipTyanbHoi MmamuHu Ethereum 3a
IIOTIOMOTOI0 CMapT-KOHTPAKTiB, MpU3HaueHa [AJis YIPaBIiHHS MPOCTUM JIaHI[IOTOM
rocTavyaHHs. 3po0jeHO BUCHOBOK IIPO MOKpAIlleHHSI TPO30POCTi Mpoliecy
BiICTEXXKEHHS Ta aBTOMAaTM3allii y JJAHIIoTax MoCTayaHHA. K MpuKiaja, po3pobaeHa
cUcTeMa JIQHIIIOTY MOCTavYaHHS JeTajeil Ta MexXaHi3MiB 3a ydacTi Cy6’eKTiB IocCTa-
yaJbHMKA, BUPOOHMKA Ta AuCTpub’oTopa. [laHa pob0oTa KOpUCHA [IJI TPOEKTYBAHHS
Ta CTBOPEHHSI OiJIbIII JeTaJbHMUX Ta CKIATHIIINX CMCTEM MOHITOPUHTY Ta YIIPaBIiHHSI
PyXOM TOBapiB Ta iHIIMX BUAIB MOCTAaYaHHSI HA OCHOBI BMKOPUCTAHHS TEXHOJIOTi
Blockchain.
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lpoexkmysaHHA ma 00CNiOKeHHA cucmemu MOHIMOPUH2Y pyXy mosapis
ma pecypcis 3 3acmocy8aHHAM 610KYeliHy

HocnioxeHnHs mexHonoeii 670k4eliHy 8 THopMayiliHux cucmemax MOHIMOPUH2Y PyXY
mosapis ma pecypcis 018 NOAINWEHHA Npoyecis BIOCMeXeHHA ma asmomamu3ayii y 1aHy2ax
nocmayaxHA. [lobydosaHo npomomun iHGopMayiliHOi cucmemu 3 BUKOPUCMAHHAM MexHOo02ii
610KkyeliHy ma cmapm-koHmpakmis.  [lposedeHo ii aHanis,  docnidxeHo saacmusocmi
po3pobsieHoi cucmemu. 3pobseHO BUCHOBOK Npo  NOKPAWEHHA npo3opocmi npouecy
giOCMeXeHHA ma asmomMamu3ayii y 1aHYlo2ax NOCMAa4aHHS.

The Design and Research of a System for Monitoring the Movements of Goods
and Resources Using Blockchain

Recent research and publications. A blockchain is a distributed data structure that is
replicated and distributed among network members. The first blockchain specification was
proposed together with the digital currency Bitcoin in 2008 by a man under the pseudonym
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Satoshi Nakamoto to solve the problem of centralizing finances around banks. Today,
blockchains are used mainly in the field of decentralized finance (DeFi) in the form of
cryptocurrencies and instruments to them. There are also a few specialized foreign studies on the
use of blockchain in the monitoring of supplies, but these studies are more focused on the

economic and logistical feasibility of using the blockchain in supply chains, without the exact
models of information systems on which such a system should work.

The aim of the study. Study of blockchain technology in information systems for
monitoring the movement of goods and resources, which can improve the processes of tracking
and automation in supply chains.

Main material of the study. The paper develops a prototype of the information system
for monitoring the movements of goods in supply chains, which is working above the Ethereum
virtual machine. The system is working using two smart-contracts and the paper describes the
exact structure and specification of smart-contracts and principles of communication between
them for the information system for monitoring the movements of goods.

Conclusions. The article presents a prototype of an information system using blockchain
technology and smart contracts which are working on the Ethereum network. Based on
prototyping of the information system for monitoring the movements of goods, it was concluded
that the transparency of the tracking and automation process in supply chains is improved. This
work is useful for designing and creating more detailed and sophisticated systems for monitoring
and managing the movement of goods and other supplies based on the use of Blockchain
technology.

I'HaTtymeHko BikTopisa BosmoaumupiBHa — JOKTOp TeXHIUHMX HayK, Ipodecop,
3aBimyBau Kadeapu iHDopMalliiiHMX TEXHOJIOTIi i cucTeM YKpaiHChKOTO AepskaBHO-
IO YHiBepCUTETY HayKM i TeXHOJIOTII.

CutHuk Poman CepriiioBuu — acnipaHT kadeapyu iHbopmalliiitHUX TeXHOJOrii i

cucTeM YKpaiHChKOTO ep>kaBHOTO YHIBEpPCUTETY HAYKM i TEXHOJIOT1.

I'HaTymeHKo Buxkropus BiaaaMMupoBHa — JOKTOP TeXHMUYECKUX HaykK, mpodec-
cop, 3aBeayoiasi kageapbl MHOOPMALIMOHHBIX TEXHOJIOTUIA U CUCTEM YKPaMHCKOTO
roCyapCTBEHHOTO YHMBEpPCUTETA HAYKM U TEXHOIOTUIA.

CoiTHUK Poman CepreeBu4 — acnupaHT Kadeapbl MHPOPMALIMOHHBIX TEXHOIOTUI

" cUCTeM YKPaMHCKOIO TOCYIapCTBEHHOTO YHMUBEPCUTETA HAYKU U TeXHOJIOTHUIA.
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