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YIK 519.683

BBI/IEJIEHUE KJIIOUEBBIX KOMIIOHEHT TEXHOJIOT'N
BJIOKYENH HA OCHOBE AHAJIN3A PIAJIA PEAJIN3AIIIN!

I1. A. Cazonosa

Texnosorus 6yiokveita ObL1a BriepBbie peasn3oBana B 2008 romy, u 3a nocsienue 12 jier
B UHIyCTpuM NosiBUI0CH Oostee 2000 pa3nmuaHbiX ee peasmn3anuii. VccienoBarenn B Mu-
pP€ paccMaTpHUBAIOT JIAHHYIO TEXHOJOTUIO JTUOO B MPUKJIAHOM ACIEKTE, JIMOO YIIydInast
ee OTJieJIbHbIEe KOMIIOHEHTHI. Takoil hparMeHTapHbIH ITOIX0/T IPUBOIUT WHIYCTPUIO K
1pobJieMe OTCYTCTBUSA OOIIeil KADTUHDI, YTO IPUBOJUT K HEBO3ZMOYKHOCTH OIPEJIETICHIS
peaibHOI TIEHHOCTH HOBOI pa3pabOTKM U, KaK CJIEJICTBUE, 3aMeJJIEHUI0 PA3BUTUS TEX-
nostoruu. Ilespio gannoit paboThI SIBJIsIETCH BbIJIEJIEHAE KJIIOYEBBIX KOMIIOHEHT BHYT-
PEHHEr0 yCTPOMCTBA TEXHOJIOTUN OJIOKUENH U MIPE/JIOZKEHUE €€ YHUBEPCATbHON MOIEIIN.
Ha ocroBe Texumdeckoro anaJjim3a HauboJjee MOMYASPHBIX OJIOKIYEHHOB ObLIN BBIIEIE-
HBI KOMITOHEHTBI, IIPUCYTCTBYIOIINE ¥ BCEeX OJIOKYECIHHOB U OIPEJIEJIEHA UX POJIb IPH
pelreHnn Tex 3aJad, NI KOTOPBIX JAHHBLIN OoK4eiin paspabarbiBajcs. Pe3yibrarst
JIAHHOI pabOThI MOT'YT OBITH HMCIIOJIb30BAHBI APXUTEKTOPAME HOBBIX OJIOKYEHH-ceTeit
ISl JOCTHUXKEHUs Tejiell uX pa3paboTKu.

KuaroueBbie ciioBa: 6.aoxuetin, pacnpedesernnti peecmp, Ethereum, Bitcoin, FOS,
NEO, Dash.

BBenenune

Texnonornst 6JIOKYIEHH MOy dn/Ia IMIMPOKOe PACIIPOCTPAHEHNEe 3a CYeT CBONCTB OTKPbI-
TOCTH, HEM3MEHSIEMOCTH XPAHUMBIX JAHHBIX, JTCIMEHTPATN30BAHHOCTH U BO3MOXKHOCTH TIPH-
HSATHUs PEleHnii B HEJOBEPEHHOI Cpejie MeXKJly PABHOIPABHBIMHU yYaCTHHKAME CeTH 0e3
ydacTus Tperbeil croponbl. Tem caMbIiM Haliisi TPUMEHEHIE B CAMBIX PA3HBIX MPEIMETHBIX
00J1acTgax, 0COOEHHO B JIOTUCTHUKE, DAHKOBCKOM JIejIe U IIPOIeccax JOKYMEHTOO0OpOTa.

Onpenenenue 1. Biiokueiin - 970 JleneHTpaIn30BaHHas 0a3a JaHHBIX TPAH3AKIU, B

KOTOPOW:

— BO3MOKHO JIOCTHKEHHE KOHCEHCYCa B HEJOBEPEHHON Cpe/ie;

— TpaH3aKIUH XPaHSITCs B CTPYKTYPE JTAHHBIX, HA3BIBAEMON OJIOKH - KarKJIbIi TOC/IEe/TYTO-
Uit OJIOK XPAHUT 3HaYeHHe X3MI-(PYHKIUNA OT COAEPKUMOIO IIPEIbIAYIIEero, 9To 0bec-
IIe9uBacT HEUSMEHAECMOCTDb 1 IEJIOCTHOCTD ,ZLaHHbIX’ XpaHI/IMbIX B 6.HOK&X;

—  KOIInun peeCTpa XpaHHTCH OILHOBpeMeHHO y BCEX €ro I0JIbh30BaTeJIeil 1 aBTOMAaTHUIECKN
OOHOBJISITOTCA.

[lepBas mpakTuyeckas peaju3alys TEXHOJIOrnN OJ0K4YeitH Oblita ocymiecTsiaeHa B 2008
rojy, oHa Oblia onmcana B cratbe C. HakomoTo o mepBoit 1udpoBoil j1eHekHO cucteme
Bitcoin [1]. Bitcoin - 3o mpoTtokos miist obMeHa nudpPOBBIMU JEHBIAME B JIEIIEHTPATA30-
BaHHOII HEJIOBEPEHHOI cpejie, MO3BOJISIONINI COBEPIIATh TPAH3AKIINN 0€3 yIacThs TPEThUX
JINIL.

Ho 510 onybGimkoBanust JaHHON cTaTbhbu OBLIT IPOBEJECH Psiji UCCIEIOBAHUI, OKA3aBIINX
3HAYUTE/IHLHOE BJIMAHUE Ha IOABJEHUE U MPAKTUYECKYIO Pean3aIuio TeXHOJOrnu OJIOK-
qgeiin. Eme B 1982 roay /1. Yaym nipeyioXKust ajJropuT™ CJIeoi MOJINUCA W BBeJI TOHATHE
mudposeix gener [2|. C. Xabep u C. IItopuerra B 1991 1oy npejcraBuin Teopernde-

I PaGora BBITIOIHEHA TIpH oAep ke MaTemarmaeckoro IlenTpa B AKameMropoxe, corviamntenne ¢ MumHu-
CTEPCTBOM HAayKH U BBICIIEro oopasosanus Poccuitckoit Penepariun Homep 075-15-2019-1613 u 1abopaTopun
kpurnrorpadun JetBrains Research.
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CKOE€ OIIMCAHUE CUCTEMbI JIJIsI YJIOCTOBEPEHUs HEM3MEHSIEMOCTH JOKYMEHTOB, TOCTPOCHHYIO
Ha BpeMeHHbIX MeTKax [3]. Mexanusm jokasaresibcTsa BbinoaHeHust paborsl (PoW) 6bLt
npeioxken A. Bakom B poekre Hashcash jist npegorepaiienust criam-pacebuiok [4]. Uest
YMHBIX KOHTPakToB Oblta npemioxkena H. Cabo B 1996 rogay [5]. H. Cabo takxke Takxke
IIPEJJIOXKUIT TIPOTOKOJ JIJIst NP POBBIX jeHer bur-3010T0 B 1998 1oy, KOTOpbIil ObLI O1y0-
mukosad B 2005 T [6]; OH OCHOBBIBAJICS HA BBIMHCJICHHH IIEIOYKN OUTOB M HCIIOIH30BA
Mexanu3M Koucerncyca PoW. Ho cucrema He Obl1a pean3oBana Ha MPaKTHKE U ObLIA T0/I-
Bep:keHa arakaM CHBUJLIBIL.

Ojnako, mepBasi peajin3alidsl TEXHOJIOIMH OJIOKYeliH Obljla CO3/aHa TOJBKO B paMKax
[IpOeKTa KpUIToBat0Thl Bitcoin. BrioceactBun craimm mosiBIAThCS JIPyTrue KPUIITOBAIIOT-
HbIE CHCTEMBI, CXOXKHUE 110 CTpoeHuio ¢ Bitcoin - m06aB/isyinch MEXaHU3MbI COKPBITUS JIAH-
HBIX, Kak HarpuMep B Bitcoin Cash |7], MexaHU3MBbI yCKOpeHUsT TpaH3aKIMi, KAK HATIPIMED
B Litecoin [8|, 6bL1u co3/1aHBI BATIOTHI [T PA3/TMIHBIX HA3HAYEHUIT, HAIIPUMED, [IPEI0CTaB-
JISIOIIE KOMILIEKC ajibTrepHaTuBHBIX cepBepoB DNS - Namecoin [9]. ITepsbiM peasinzoBan-
HBIM OJIOKYetHOM, Ha 6a3e KOTOporo (pyHKIIMOHUPOBAJIM CMAaPT-KOHTPAKTHI, cTajl Kthereum,
co3mannbiii B 2013 1. B. Byrepunbiv [10].

3asiaua mocTpoeHus Mojiesim OJIoKYeiiHa

Ananms crareit na TeMy OJIOKUEHH-TEXHOJIOTUI TOKA3aJ1, IYTO IPAKTHIECKH HET PaboT,
PacCMaTPUBAIOINIMX TEXHOJIOTUIO OJIOKYEHH IEJIMKOM, BHE 3aBUCUMOCTH OT KOHKPETHBIX Pe-
aJIN3aIliil, OXBaThIBas Bce KOMIIOHEHTHI TAHHOM TE€XHOJIOTUN, OCHOBHOE BHUMAaHUE YIE/Sd ee
TEeXHUIECKOMY YCTPOHCTBY. B JlaHHOM HAIllpaBJIeHHE MOXKHO BbIJAeIUTh pabory [11], 0630p
KOMIIOHEHT TE€XHOJIOTUN OJIOKYEeitH OoT pa3paboTINKOB JJ0pozKHOI KapThl pa3BUTUS TEXHO-
Joruii pactpejesienHoro peecrpa B PO [12], uccienosanue Accambiien cekropa craHiap-
tuzarun 31ekTpocBsasu (ITU) 2Kenesst [13] u komucenn ISO/TC 307 [14], o pesyabrarst
paboThl OOJIBITMHCTBA, UCC/IEIOBATE el TIOKA HE MPEJICTABICHBI B OTKPBITOM JOCTYIIE. JTO
MIO/ITBEPKIAET IIPEJIITOTIOKEHNEe O TOM, UTO 3HAHUS O TEXHOJIOrH: (bparMeHTapHBI W WC-
CJIeJIOBATeIsIM He BHJIHA 00Ilasi KapTuHa. JTO 3aMeisieT Pa3BUTHE JIAHHOW TEXHOJIOIHH
U 3aTpY/IHsAET aHAJN3 HOBBIX OJIOUEHOB B BOIIPOCE OIpe/e/IeHUs] PeaJIbHbIX NHHOBAIUM, B
OTJINYNE OT Pe3y/IbTara MPUMEHEHNs] MaPKETUHIOBBIX HHCTPYMEHTOB.

st perienus JaHHOMN 1TpoO/IeMbl ObLI pa3paboTaH €/IMHBIN KapKac CTPOEHUsT TEXHOJIO-
rum O6JIOKYEH, KOTOPBI He 3aBUCUT OT KOHKPETHBIX peasn3aiuii. Ompe/iesiensl cocTaBHbIe
YaCTH JIAHHOM TEXHOJIOTMH 1 Pa3pabOTaHbl UX OIPEJIEJIEHNs C IeJIbI0 MCKJIIOUEHU Pa3HO-
IJ1aCUil TPAKTOBOK.

Mongeans TexHoJgoruu 6JIOKYEH

Jlytg mocTpoeHusT MOJIeIM TEeXHOJIOTUH, ObLIN IIPOAaHAJU3UPOBAHBI ISITh ITOMYJISPHBIX
OJIOKYEITHOB, KOTOPBIE SIBJISIOTCS CAMOCTOSTE/IbHBIMY Pea/In3aIlusiMi KPUIITOBAJIIOT U ILIaT-
dbopm i paspaboTKu JleNeHTpaIn30BaHHbIX npuiaoxkenuit. Cpean wux: Bitcoin [15],

Ethereum [16], NEO [17], DASH [18], EOS [19]. XapakTepucTuky BbIODAHHBIX OJIOKYEi-
HOB TIPEJICTABJICHbI B TabJIHIIE.
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Tabnauma 1

XapaKTepuCTUKU HCCJEIyeMbIX OJIOKYEITHOB

Cxopocmv ucnoa- | Pasmep 6aoxa Cxopocmov  cosda- | Cropocmv — 0bpa-
HEHUA  MPAH3AK- HUA 00H020 6A0KG | OOMKU  MPAH3AK-
yuti yuu, mp./cex.
Bitcoin 78 MUH. 1 Mo 10 Mums. 3
Ethereum | 6 mum. 1 M6 15 cexk. 20 (PoW), 400
(PoA)
EOS 1,5 cek. Oxkosio 1 M6 1 cek. 50000
NEO 15 cexk. Oxkoso 1 M6 15 cek. 1000-10000
DASH 15 mum. 2 Mo 1 cex. 28-56

Jlns obo3HavMEeHHBIX BBIIIe OJIOKYEHHOB ObLIa IMPOAHAJU3UPOBAHA TEXHUYECKAS JIOKY-
MEHTAINS, TeXHUIEeCKNEe KOHIIEIINN, «YKeJIThble OyMaru», BblJIeJE€HbI O0Ine KOMIIOHEHTHI,
KOTOPBIE OJIHO3HAYHO OIPEJIE/IAIOT TEXHOJIOIUIO OJIOKYEHH ¢ TOYKH 3PEHUs apXUTEKTYPhI.
DTH KOMIIOHEHTBI MIPEJICTABICHBI HA PUCYHKE.

JononHutenoHble "
. Hapctponku
HAACTPOMKM
Peanusauna
uu' O6bekTol H [Mpoueccol
610KYeiHa
ApXuTeKTypa Mogens || Cetesoit || ApxuTekTypa || MexaHusm
610K4eiHa TPaH3aKuni NpPOTOKON cetu KOHCeHcyca
NHdpacTpyKTypa Y3en M KnuneHt  f BM

Puc. 1. Mojesb cTpoeHusi TeXHOJIOTHH OJIOKYIEHH.

Ha mepBom, 6a30BOM, ypOBHE MOJIE/IN PACIIOJIOKEHBI UHPPACTPYKTYPHBIE KOMIIOHEHTHI,
obecrnieunBaoriue byHKIMOHIPOBAHIE CHCTEMBL. DTO y3eA (H00a) — e IMHUIHBIN KOMITBIOTED,
OCYIIECTBJIIONINI JIEHCTBUS B CETH, KAUCHM — TPOTPAMMHOe ObecIiedenre, peaTn3yolnee
IIPOTOKOJI B3ANMOJIEUCTBUS C OJIOKYEHOM, U 8UPMYAAbHAA MAWUHA — TTPOTPAMMHas CUCTe-
Ma, SMYJIUPYIoas paboTy pacipeeieHHON JeleHTPAJTN30BAHHON OJIOKYeiTH-T1/1aThOPMBI 1
UCIIOJIHATONMAS JICICHTPATM30BAHHBIC TPUIOKEHUS U CMAPT-KOHTPAKTHI.

Ha BTOpOM ypoBHE pa3MenieHbl KOMIIOHEHTBI, KOTOPbIEe 00ecriednBaioT paboTocnocob-
HOCTB OJIOKUeliH-ceTu. B 3aBuCHMOCTH OT TOrO, KaK MOCTPOEH JIaHHBII YPOBEHDb, YCTAHAB-
JINBAIOTCS OCOOEHHOCTU PeasTn3alliu.

Apzumexmypa cemu — KOMOUHAIUS y3JI0B CETH, a TaKyKe HabOp IpaBUJI, B COOTBET-
CTBUM C KOTOPBIMH ITPOU3BOJUTCS IIepejiada COOOIIeHM 110 ceTu. Biiokdeitn-cetu MoryT
OBITH OJITHOCJIOWHBIE JTUOO JBYCJIOMHBIE, TTyO/JIMYHbIE JTUOO0 IPUBATHBIE, MOT'YT UMETh Pa3/ie-
JIEHUE Y3JI0B TI0 POJISIM.

Mezanusm xoncencyca — TPOTOKOJI, TTOZBOJISIONIMI TPUNATH K COTJIAIIIEHUIO MEYKTy paB-
HOIIPABHBIMY YYaCTHUKAMU JlelleHTpaaIn30Bannoil cetn. CyIiecTByeT MHOXKECTBO Peasin3a-
1nit, Ho HamboJIee MOMyJIApPHbIMU KoHceHcycamu siByigroTcss PoW, PoS, dPos, aBFT, dBFT.

Modeav mparsaxyuti— HaOOP aIrOPUTMOB 1 OCOOEHHOCTEH MPOEKTHPOBAHUS OJIOKIeiTHA,
OTIPEJIEJISIIONIIE CIIOCO0 TPOBEJIEHNsT TPAH3AKINN U (PUKCAINNA COCTOSTHUST PACIIPEIeIeHHOMN
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cucrembl. B Hacrosimee Bpemsi cymectByer jBe Mogenn — UXTO ymbo Momenb yIeTHBIX
3allucei.

Cemesoti npomokos — IpaBuIa, 10 KOTOPBIM OCYIIECTBJISETCS Tepeiada JaHHbIX B CETH.

Ha Tperbem ypoBHE paciiosiozkeHbl 0ObEKThI M IIPOIECCHI, YCTPORCTBO KOTOPBIX 3aBU-
CUT OT peau3ally MpeIblIyIero yposad. /g nadasia nepednc/yimM OObEKThI, HAJIMINE
KOTOPBIX OJIHOZHATHO OIPEJIC/IAIOT TEXHOJIOTHIO OJIOKUIEIHH.

Baox — 910 cTpPyKTypa JAaHHBIX, HCIOJb3yeMas JJisi XpaHeHUs JAHHBIX B OJIOKYEHHE.
Biok xpanuT TpaHsakinm, COCTOSHUE CETH, CMapT-KOHTPAKThI, PaspenieHns Ha JIOCTYII K
JIAHHBIM U JIDYTHE€ CBEJICHUS.

Lenouka 640%06 — CTPYKTYypa JAHHBIX, IIOCTPOCHHAS 38 CUYET IMOCJIEI0BATEITLHOTO 00b-
eJIMHEHUsT OJIOKOB B TIEMOYKY. 32 CUeT XPaHEHUsT 3HAUCHUST XIM-(PYHKIINN OT TPEJIBILYIIEr0o
6J10Ka, Bce OJIOKU CTPOTO MOCTIEI0BATE/IHHBI, HyMEPYIOTCS CKBO3HOI HyMeparueil, 1o9epHuit
OJIOK BCerjia CChbLIaeTCs TOJBKO Ha OJUH POJIUTEIbCKUI OJIOK.

Tpanzaxyus — CTPYKTypa JAHHBIX, OIMMCHIBAIOIIA MUHUMAJIbHYIO JIOTHIECKU OCMBIC-
JIEHHYIO OIIepAIUIO MePEeBO/ia U OOMEHA aKTUBOB, KOTOPasl UMEET CMbBICJI U MOYKET ObITh
COBEPIIIEHA TOJIHKO TIOJIHOCTBIO. TpaH3aKIius MOYXKET OCYIIECTBIATh Iepeady COOOIIeHU,
JIECTBUS, CO3/aBaTh KOHTPAKT U JIPYTOE.

Adpec (axkaynwm, yuemmnas 3anuchb) — 3TO0 CPEJCTBO WJICHTUMDUKAINKN JIEHCTBYIOIIEro
oObekTa B ceT. Ajpeca OJHO3HAYHO OIPEIEISIOT OTIPABUTEISI U [IOJIydaTesisl [IeHHOCTEN,
[IEPEBOJINMBIX B ceTu OJIOKUEHH, ¢ apecoM acCOIMUPOBAHbBI BCE JICHCTBUS I10JIb30BATEs B
cetu. B 3aBucumoctu or OJi0KYeiiHa, ajpec MOXKeT ObITh KaK CTPOKOI TakK W CTPYKTYPOil
JIAHHBIX, MOXKET OBITh aCCOIMUPOBAH C MOJIH30BATE/IEM WM C CMapT-KOHTAKTOM.

Cmapm-xornmparxm — 370 HAOOP (POPMATM30BAHHBIX MPABUJI, PEAJN30BAHHBIX B BUJIE
IIPOrPAMMHOI'O KOJI&, BBITIOJIHEHIE KOTOPBIX BJIeUeT 3a co00il HEKOTOPBIE COOBITHS B peasib-
HOM Mupe Win MudpoBeIX cucremax. CMapT-KOHTPAKTBI HE SIBJISIOTCST 00s13aTe/TbHBIM KOM-
IIOHEHTOM OJIOKYEHH-CeTH, OJHAKO, KaK IT0Ka3a/1a MPAKTUKA, KOHTPAKTHI CTAJIl OCHOBHBLIM
PYHKITMOHATILHBIM 3JIEMEHTOM. B 3aBUCHMOCTH OT CTpOeHus OJIOKYeiTHa, CMapT-KOHTPAKThI
MOT'YT OBITH peaM30BaHbl JIN0O0 Ha THIOPUHT-TIOHBIX A3bIKaX, JIMOO He THIOPUHI-TIOTHBIX.

[lepeuncienubie Bbile 00bHEKTHI ABIAIOTCA 9acThIo poreccoB. OCHOBHBIE MPOIIECCHI,
IpoTeKaronue B 6JIOKIEHH-CeTH, ITPeICTaBIeHbl HUKE.

2Kusnennoill yuKxa mpar3akyuy: TPOIECe TMONUCAHUS TPAH3AKITUN; ITUPOKOBENIATE /b
Hag pacChLIKa M0 CETH; IPOBEPKa TPaH3aKINHT; 3aBePIIIeHIe TPAH3aKIIu. Br.atouerue mpar-
3aKyuY 6 6.A0%: TIporecc Habopa TPAH3aKIINA /)i OJI0Ka; BAJIUIAIAA TPAH3AKIIUN; TTPOIIECC
HoJnncanns 0J10Ka; OTIpaBKa 0JIOKa B ceTh; (hukcamnmst 6J10Ka B ob1eil nenodke. I[loddep-
otcarue pabomol cemu: MeXaHu3M KOHCEHCYCa; PEryJIsIus CJI0KHOCTH CeTH; BBIOOD MEIOYKH,
KOTOpas IPOJIOJIZKUAT OJIOK M3 HECKOJIbKUX PA3BETBJICHUN; OILJIATA BHIYUCIUTEILHBIX PDECYP-
COB.

YeTBepThIil YPOBEHD OIpE/IE/IAET JIONOJTHUTEIbHBIE HAJICTPONKY I OJIOKYeiTH-ceTeil,
KOTOPBIE HE BJIUSIOT Ha BHYTPEHHIOIO apXUTEKTYPY TEXHOJOTHH, HO 3HAYUTEILHO PACIIU-
psitoT ee dpyHKIMOHAJ. Hanmpumep, MexaHU3MbI, 00€CIIEINBAIOIINE TTOBBIIIEHHYI0 CKOPOCTH
1 KOH(PUIECHINAIBHOCTh TPaH3aKIMi, MeXaHu3Mbl it ohbd-deitH TpaH3aKInii, MOIYJIH,
BAIUINAIONIAE OT aTaK, COBEPIIAEMbBIX C IIOMOMIHLI0 KBAHTOBBIX KOMITLIOTEPOB U JIPYTHE.

BuiBoapl

[IpoBes anam3 OJIOKIEITHOB, BISIBUB 3aKOHOMEPHOCTH ¥ ITOCTPOUB MOJIEIb TEXHOJIOT I
OJIOKUIEH, MOYKHO TIPEJIOKUTD MEMOJON02UIO PACCMOMPEHUA KAAHCIOT HOB0U Pa3padamuvl-
saemoti mexronsozuu. s anaansa HOBOro OJIOKYeiTHA B IIEPBYIO O4epelb CIeyeT OOPaTUTh
BHUMaHHNE Ha MOJIEJIb XpaHCHU A TpaH3aKLH/H7L B HacCTOdAIee BpeMd IIpeJCcTaB/JICHbI ABE MOJIE-
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g - UXTO u moziesib yaerHbIx 3ammceit. OT MO/ 3aBUCHUT: CTPOEeHME OJIOKOB OJTIOKYeliHa,
CTPOEHHe aJIpecoB (AKKAYHTOB), HAJIMYINE CMAapPT-KOHTPAKTOB U MPUHIIAIIBI UX [TOCTPOEHUS,
MTOJIXO/IbI K (bUKCAINKA COCTOsAHUs cucteMbl. Jlasee ciaeayer oOpaTuTh BHUMAaHHUE Ha KOJIM-
JeCTBO CJIOEB B CETH CUCTEMBbI, BbISIBUTH Ha3HAUEHUE KaxKIOI0 U3 CJIOEB, PACCMOTPETH Me-
XaHU3MbI KOHCEHCYCa, MCIOJIb3yeMble B KaxKIOM CJI0e. DTa MHMOPMAIUS JACT TOHUMaHNIe
Iporiecca BaJIuIallny TPaH3aKIUil, 1 HA ee OCHOBE MOYKHO IIPEJIITOI0KUTh MaKCUMaJIbHYO
CKOPOCTD TMOJATBEPKICHUST TPAH3AKIIMU U MPOIYCKHYIO criocobHocTh cetu. Ha ocroBe aToro
MOXKHO CJIEJIATh BBIBOJIBI O HEOOXOIMMON NH(PPACTPYKTYPE, KOTopast HoTpedyeTcs Jijist obec-
nedenus cetu. CKOPOCTH MPOBEJICHNUS TPAH3AKIUI OLIPEIe/IAeTCd MEXaHU3MOM KOHCEHCYCa,
Ha KOTOPOM (DYHKIIMOHUPYET OJIOKIEiH, KOJTMIECTBOM Y3JI0B, 38/1eiCTBOBAHHBIX B IIPOIIECCe
BaJIMIAIINN TPAH3AKIUI 1 IPUHIMIIAME paboThI ¢ OGyiokaMu-cuporamMi. « CTereHb JerenTpa-
JIT30BAHHOCTH» OJIOKYeiiHa 0OpaTHO IMPOIOPIIMOHAIBHA CKOPOCTH IIPOBEICHUST TPAH3AKITIIA.
BozMOoKHOCTD TPOEKTUPOBAHUSA CMAPT-KOHTPAKTOB OIPEIE/IAETC MOJIEBIO yUueTa TPpaH3aK-
Hii.

Ncnonb3ys pe3yibTaThl JAHHOTO MCCJIEIOBAHUS U IPEJIJIOYKEHHON METO/I0JIOI MU, MOYKHO
060cH08aMB NOJTOIBL K PEAAUIGUUU KOHKDEMHBLT MexHoro2uli baokyeltin. MoxHO mpes-
MTOJIOZKUTh, UTO B IOJABJILIONIEM OOJBIMMHCTBE OJIOKYEHHOB 38 OCHOBY B3ATbI MOJIE/IN T10-
crpoenns Bitcoin u Ethereum, u BrocsiecTBiuu oHM OBLIM JTOMOJHEHBI PAJIOM YTy IIIICHIT
Ha pas3HbIX ypoBHAX. [lo JMaHHBIM, MMOJyYEHHBIX U3 OTKPBITHIX UCTOYHUKOB, CKJ/IAJbIBAECT-
cqa BIedariienne, 9ro B Ojok4deitne NEO cozmana xKomndurypaius u3 ceTeir 1m0 MOIEIIM
UTXO u mojesin yueTHBIX 3alliceil ¢ MeJIbI0 CIVIanTh HeJocTaTKu cetu Bitcoin, B3gTyIO
3a OCHOBY JIJId JAHHOTO OJI0KYeiiHa. Takoe TpeInoioKenne ¢AeaH0 TaK»Ke U ITOTOMY, UTO
JIyOJIMpoBaHUE AaKTUBOB B JIAHHBIX CETAX BBITVISJIUT UCKYCCTBEHHBIM. KCTh IIpe/inoio:xkenne,
qaro ostokueitnbl EOS n NEO ckopee He gapisiiorcs OjioK4ueiinaMi, TaK Kak 10 OIpe e IeHUIO
OJ10K4IeitH (DYHKIMOHUPYET B HEJIOBEPEHHON cpeje, a y JaHHBIX ceTeil OCHOBHBIMU BaJll-
JaTopaMi TPaH3aKIUIl SBIAIOTCS aBTOPU30BAHHBIE Y3JIbI, UTO HABOIUT HA MBIC/Ib O IIEH-
Tpaausanun JaHHbIX cereil. Biokueitn Dash obecrieumBaer KoH(MUIEHIINAIBHOCTD JIAHHBIX
U CKOPOCTb TPaH3aKIUI 3a cYeT MEeXaHU3MOB, (PYHKIIMOHUPYIONIUX Ha YeTBEPTOM ypPOBHE
MOJIe/TH OJTIOKYeiiHA, XPaHSIIEro TPaH3aKIUN.
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Sazonova P.A. KEY COMPONENTS OF BLOCKCHAIN TECHNOLOGY
BASED ON AN ANALYSIS OF IMPLEMENTATIONS. Blockchain technology
was first implemented in 2008, and 12 years later more than 2000 different implementa-
tions of it have appeared. Commonly, approach for development blockchain technologies is
fragmented, so the industry have the problem of the lack of a common picture, a common
understanding of technology by researchers. The aim of this work is to highlight the key
components of the internal structure of blockchain technology and to propose a universal
model of blockchain technology. This work approach is based on a technical analysis of the
most popular blockchains. The characteristics presented in all blockchains were identified
and the differences in their implementation in each individual case were determined. The
results of this work can be used by architects of new blockchain networks to achieve the
goals of their development.

Keywords: blockchain, Ethereum, Bitcoin, EOS, NEO, Dash.
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