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BbiBOAbI

ABCTpaKTHO

MoHsTMe BnokyenHa kak omnocodun geLeHTpann3oBaHHOM nepegayn LeHHOCTeN rnyboko
BMMTaNocb B 06LECTBO M B HEM NOsIBUNACh NOTPEBHOCTL CO30aHNA Takow rnobanbHon
ceTun, KoTopas MOMHOCTbIO AeLUeHTpanM3oBaHa u He nmeeT npobrem ¢
MacwTabnpyemocTblo.

Ha ocHoBe HOBOro NpoToKona WapauHra MOXHO Co34aTb CeTb C MUMNNIMOHaAMK HOA U obLuen
NPON3BOANTENBHOCTBLIO N3MEPSEMON MUIITMOHAMN TpaH3akumi B cekyHay. OCHOBHOWM
NPUHLMN: B CETU CO34aeTCHA HEOrpaHNYEHHOE KOSNTIMYECTBO PaBHOMpPAaBHbIX OOKYENHOB,
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06beaANHEHHbIX C ApYr APYroM yepes obLwmn xew ceTn. bnok4erHbl KOMMYHULMPYIOT C Apyr
APYrom HanpsiMyto Yepes KpoCC-LapAMHroBble TpaH3akumn. Tak Kak B CeT! HET rmaBHOro
yelriHa Yepes KOTOPbIN OCYLLECTBSATCS TakMe TpaH3aKuuK, TO U HEeT Y3KOro MecTa, 4YTo
no3sondeTt obecneunTb NpakTU4eckn 6eckoHeYvHyo MacliTabnpyemoctb. besonacHocTb
CETMN OCYLLECTBNAETCA BHELLUHUM KOHTYPOM Nerkoro 6yokyenHa, OH COCTOUT TONbKO U3
3arosfioBkoB 06X xelen. MaHepbl ceTy BbINONHAKT paboTy no nogbdopy Takoro obuiero
Xela ceTn 1 3aHMMalTCs Banugaunen goYepHux 6rok4enHos.

BBeneHune

O6ecneuntb MakCMManbHYO AeleHTpanm3aLumio B Buae NpakTm4yeckn HeorpaHMYeHHoro
KonunyecTtBa 6rok-npoaCcepoB BO3MOXHO Ha koHceHcyce PoW. Ho npocToe pa3bueHne Hog
CeTU Ha wapapbl B BUAe oTAernbHbIX 651I0KYEeNHOB XOTb Y MPUBOAUT K KpaTHOMY POCTY obLuen
NpOoV3BOANTENBHOCTU, HO TaKXKe NPMBOAUT K KpaTHOW notepu 6e3onacHoctn. CTaHOBUTCA
npotue npoeectn ataky 51% Ha Kaxabli OfIOK4EeNH B OTAENbHOCTU. [LJeNCTBUTENBHO €CNK
Mbl BCO ceTb pa3bunu Ha 100 paBHbIX NO MOLLHOCTM MalHWHra WapAos, TO A8 aTaku Ha
OTAenNbHbIN 6rokyenH goctatoyHo 0,51% MOLHOCTM MaHNHI-060pydOBaHNS BCEWN CETH.
UTtobbl NnpegoTBpaTUTb Takyo Yyrpo3dy MOXHO NPUMEHUTb COBMECTHbIM (merged) manHuHr. B
3TOM Criyyae ManHepbl PacCUYUTbIBAIOT TOSbKO OBLLMIA XeLl CeTU, CIOXHOCTb Xelua
OCTaeTCH Takou XXe U Takmum obpasom 6e30nacHOCTb CETU He yxyallaeTcs. Ho BO3HUKaeT
npobnema kak NnpaBUNbHO OpPraHM3oBaTb Banvaaumio Wapaos, T.K. peCcypCbl OAHOM HOAbI
orpaHuydeHbl (4ns rapaHTMM AeLUeHTpann3oBaHHOCTN MarHMHIa 6yaem UcxXoamTb U3 TOro
YTO OAHA HOoAA MOXET BanMavMpoBaTtb He 6ornee ogHOro wapaa).

LleHTpanbHasa ngesa peweHns aton npobnembl 3TO0 UCNOMb30BaHUE CcounanbHOro acnekra
MarHepOoB - NCNOSIb30BaHME “Teopun LWeCTU pykonoxaTtuin’. ManHepbl MOTyT UMeTb
HECKOMbKO HOA, MaHepbl MOTyT UMeTb CBA3W (OpYy3en KOTOPbIM JOBEPSIOT).

AHarnma mexaHukm LwapauHra

Ha npakTuke BO3HMKaET NPOCTO BONPOC - YTO AenaTb 0ObIMHOMY PSAOBOMY MONb30BaTerto,
KOTOPbI/ cKayan nporpammy ManHWHra, y KOTOpOro TONbKO OAUH KOMNbIOTEP U
COOTBETCTBEHHO PECYPCOB AJ1si BanuaaLumn XxBaTtaeT TONbKO Ha OAMH wapa?

B koHceHcyce PoW cyuwiecTByeT nHTepecHasa 3aBMCMMOCTb Mexay 06€30MacHOCTbIO CETU U
BpemeHeM. Yem Gonblue BpeMeHn 3aTpaynBaeM Ha co3gaHue xela, TeM 6onbLue
©e30nacHOCTb CETU U HAOBOPOT. ATO YTO-TO BPOAE 3aKOHA, KOTOPbIN HENb3sA 0O0NTH, HO
KOTOPbIV HYXXHO Mcnonb3oBaTb. OTCloga 04eBMAHLIN BbIBOA: €CNN HET 4OCTAaTOYHOIO
KonunyecTsa MavHEpPOB NOAAEPXKMBAOLLMIA Banugauuio wapna, To 3HaumT aT1oT wapa byaer
pexe Nno BpeMeHn nMmeTb noaTeepxaarowmi 6nok. Lapabl KoTopble MMEKT AOCTaTOYHO
peakoe KoNnM4ecTBo NOATBEPXAEHWU ByayT MeHee NpeanoYTUTENbHbI ANs NONb30BaTenewn,
370 ByaeT oTpaxaTbCs Ha UX PbIHOYHOW KanuTanuaauuu (T.K. Kaxabln wapg 310
CaMOCTOSITENbHbIV BITOKYEVH CO CBOEN KPUMNTOBAMOTOWN).

BoirnsgeTb 310 BygeT Tak: ManHep yKasblBaeT CBA3b MEXAY CBOMMU HOAaMU U LLapAamu,
KoTopble 3T HoAbl BanuaupyeT. [Npu MmanHuHre B Mepkn-gepeBo 6noka nobeantens



BKIIOYAIOTCH TONMBKO XeLUn NpoBanvMaMpoBaHHbIX Wapaos. MNMons3oBatenu 6yayT cumTaTth
6noK Wwapna noaTBEPKAEHHbIM TOMBbKO €CNN OH BKIMOYEH B 00NN XeLw ceTw.
Takum obpa3om y mariHepa y KOTOpPOro TofnbKo ofgHa Hoga 6yaeT npoBannanpoBaHHbIM
TONbKO OAMH LWapA, a y MarHepa y KOTOPOro MHOrO HOZ, - MpakTuyeckn Bce wapapl. T.K.
BEPOATHOCTb HaxoxaeHus 6rokoB ByaeT y mariHepa, y KoToporo 6onblue pecypcoB (Hoa),
TO:
e FEcnu B cetn ByayT npeeannpoBaTb HOAbl MPOdECCMOHANbHbLIX MaHEPOB Y
KOTOPbIX MHOIO HOA, TO B ceT 60MbLUMHCTBO 610KOB ByayT MMeTh BCe
npoBanuanpoBaHHble Wwapabl.
e Ecnu konuuecTtBo HOA (C YCNOBHO paBHbIMW MOLLHOCTAMW) ByaeT paBHO, TO B
cpeaHeM Bce Wwapabl 6yayT npoBanuanpoBaHbl Yepes oavH 6rok.
e Ecnun 6yget 6onblue 04MHOYHBIX MaNHEPOB, TO BEPOSTHOCTb Banuaaumm
Wwapga 6yaeTt HaxoguTbCH B NPSIMOM 3aBUCUMOCTU OT €ro nonynsapHocTM (M B
obpaTtHon oT obLLero konmMyecTea Wapaos).

Takum obpasom:

e HoBbIn ManHep ¢ eANHUYHOM HOAOW CMOXET AOCTaTOYHO NPOCTO yYacTBoBaTh B
MarHWHre, Npu 3TOM OH MOTMBUPOBAH 41151 Banvaauum gpyrux wapgos B nobon
MOMEHT Koraa noXenaeT HYXXHbIM.

e [Ins BBEAEHMSI HOBOTO Wapga 4OCTaToO4YHO YTobbI €ro NnpoBanManpoBarn xoTs Obl
Oo4VH ManHep. Bpemsi noaTBepxaeHms 6110KOB LWapAoB 3aBUCUT OT NONYMASIPHOCTU U
PbIHOYHOW 3hEKTUBHOCTH Wapaa.

Bce aTo BMecTe ob6ecneynBaeT nnaBHbIA U OpraHUYHbIN MexaHM3m obpas3oBaHus
nogaepxaHus Wwapg, KoTopblin OyaeT perynupoBaTbCs PblIHOYHLIMKM METOAAMM - MyTEM
N3MeHEeHNs Kypca BCTPOEHHON KpUMNTOBaMTLI Wapaa.

TexHu4yeckasa peanusaums

TepMuHbI

CeTb - NoA 3TUM TEPMMHOM MOHMMAETCS BUPTyaribHas (peneiHasl) ceTb B BUAE CBA3W HOA
(komMnbOTEPOB) C APYr APYroM B ONpeaerieHHON nocrnegoBaTenbHOCTH, CrpynnMpPOBaHHbIX
no pasHbIM Wapaam (bnokyeriHam) n paboTaroLwmnx Nog ogHUM NPOTOKOSIOM Nepegayn
OaHHbIX.

LapAa - B AaHHOW BepcMM JOKYMEHTa Mop, LWapAoM MOHUMAETCS OTAENbHbIA ONOoKYeH,
0COBEHHOCTBIO KOTOPOro SIBNSIETCSA TO YTO €ro Banvaauuio BbIMOMHAT MaiHepbl 06LLero
onok4yenHa.

MoHeTbl

Kaxgpblii Wwapa umeeT coBCTBEHHYO BCTPOEHHY MOHETY (KpUNTOBanioTy),
KpoCC-LUapAMHIoBble TpaH3aKuumy - 3To pakTUYEeCKU KpOoCC-LUapAMHroBble cBonbl. HeT
rnoGanbHom kpunToBantoTel. OBMeH KPUNTOBaMOT U3 pasHbIX Wapd BO3MOXHO TOMBKO Mpu



CO3[aHNUN CMapT-KOHTPAKTOB B BUAE AELIEHTPANM30BaHHbIX BUPXK, KypC B KOTOPbIX 3aBUCUT
OT Crpoca v NPeasnoXeHus.

Ona xoxaeHns eguHON KpMNToBantoThl, Hanpumep Tepbl, KAKAbIA Wapn MOXeT
UMNIEMEHTUPOBATL NIATEXHbIE KaHanbl B BUAE CMAPT-KOHTPAKTOB, KOTOPbIA MEHSAET OAMNH
ToKeH Tepbl M3 OOQHOrO Wapaa Ha Apyron TokeH Tepbl B Apyrom wapae (M4 TokeHa 3aBUcuT
OT CaMOro CMapT-KOHTaKTa, 4YTO OH cumTaeT Tepon). Obwmn 6anaHc MOHET 1 TOKEHOB
BHYTPM LLapAa OCTaeTcsi NOCTOSAHHbIM.

Takon nogxon obecneyvmBatoT pmHaHCOBYIO 6e30NMacHOCTb ANA Nonb3oBaTenen Wwapaos,
€CInn NpeanonoXnTb YTO OAMH LUapg CKOMMPOMETMPOBAH, TO OCTarbHble LWapabl He
noctpagator.

Hopa

Hona aTo ocHoBHas eguHuua cetu. Bece Hoapbl paBHoMNpaBHbl. OHM 06beAMHSIOTCS € Apyr
APYrom no onpeaerneHHbIM NpaBunamM n 06pasyroT Tak HasbiBaeMyk peneriHyio ceTb,
KOTopasi No3BonsieT onTMMarnbHO 06MeHMBaTbC MHGOpPMaumen B ceTu. Hoabl He
COEAMHEHbI HAaNPSIMYLO C APYr APYroM, Kaxaas Hoaa MMEeeT orpaHUYeHHOe YMCNOo CBA3EN -
OHO MPONOpPLIMOHAanbLHO norapudMy KOnmMYecTBa HoA BO BCEW CETU.

DYHKLMN HOAbI KaK Y4aCTHUKA CETU:
1. O6was nHdbopmaumnen ceTu:
a. Pacuet (ManHuHr) n obmeH gaHHbIMK OBLLIErO XeLla ceTu
b. CuHxpoHu3sauusa BpemeHu
c. CwuHxpoHu3aums Bepcui koga
2. Banunpauus n1 o6MeH gaHHbiMK Wwapaa (6nokveriHa). CTaH4apTHO HoA4a MOXET
BanNuAMpoOBaTb TONbKO OAVH Luapg.
3. Banupauua n obmeH gaHHbIMW KpOCC-LLIAPANHIOBBIX TPaH3aKLMOHHBLIX BydepoBs
(MakcMManbHOe YMCo OrpaHNYEeHoO)

I'Ipanu'lo cOo34aHuA ceTun

[na Toro 4To6bl 3P EKTUBHO NepeaaBaTh Kak 00OLLYI0 Tak U BHYTUPLLAPAUHIOBYIO
NHOPMaLIMIO BHYTPU CETU CO3aat0TCSH HECKONBKO KOHTYPOB 06MeHa. Takue KOHTYpbl UMetoT
BWJ MHOrOMepHoOW pelueTkn. Tak kak paboTa KaXaol HoAbl B CETU He rapaHTUMpoBaHa, To
COEAVHEHUS UMEIOT AMHAMMYECKYO NPUPOAY - OHWU NOCTOSIHHO NOAAEPXKMBAKOTCS MyTEM
COeaUHEHUs C APYrMMU HOZ4aMU U UMEIOT pe3epB.

[dnHamunyeckas CTpyKkTypa B BUAE MHOTOMEPHOW perynsapHomn peLleTkn CTPOUTCA Ha OCHOBe
MOXO0XECTN NOEHTUMUKATOPOB HOZ - B 3aBUCUMOCTU OT CTEMEHN TaKoro Nnogodus
onpegensaeTcs ero HoMep U3MepeHus B MHOroMepHoMm Kybe, aToT Homep danee 6yaem
Ha3blBaTb YypoBHEM 0OMeHa MHpopmaumen. Tak Kak MHOro Ho4 MOryT NpeTeHaoBaTh Ha
OOVH U TOT e YPOBEHb, TO CyLLeCTBYeT creayowmnin nopsagok:
1. Ha kaxgom ypoBHe B nopsiake npuopuTteTa cHavana obaBnsoTcst HOObl TEKYLLErO
Wwapga ans obMeHa TpaH3akunamu wapaa.
2. [MapannenbHo Ha KaxaoM ypoBHe [06aBNAKTCA HOAbI APYrnX Wapaos Anst obmeHa
Bycepammn Kpocc-LuapaNHIOBbIX TPaH3aKLUN.



3. Ecnu ypoBeHb NycCT (MK HOL, HEQOCTATOYHO), TO 4O6aBNATCS HOAbI N3 00LWero
cnmcka ans obmeHa obLuen nHpopmaumen cetu.

O6was nHhopmauma coaepXMTCcs BO BCEX HOAAX, MOSTOMY B NpaBuiiax ykasaHo cHavana
3anosiHeHMe ypoBHEN HOA4aMU C YHUKanbHOW nHdopMaumen, a 3atem ¢ 6onee obuien.

Takum obpasom Hogbl ByayT coeiHEHbI BO BHELLHWUIA MHOTOMEpPHbIV Ky6 aAns obmeHa
obLen nHdpopmaumnen cetn n BHyTpeHHME KyObl - 4nst o6MeHa nHpopmaumen BHyTpu
Kaxxgoro wapaa.
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CtpykTypa 0obwmx 6510KoB ceTn

CeTb npeactasnseT cobon 6nokyenH 6nokyenHoB. BepxHeypoBHEBbLIN BIIOKYENH COCTOUT
TONbKO N3 XeLlen wapnos. Ero uenb LeMeHTUpoBaHME COCTOSHUIN XELLen Wapaos -
HEBO3MOXHOCTb OTKaTa 6riokoB Ha3ag. lNocTpoeHne aToro 6nokyerHa Krnaccudeckoe: xeLm
LapAoB CrpynnMpoBaHbl B 6110k, MariHepbl AOMKHbI BbIYUCIIUTD XeLl HOBOro 6oka
KOTOpbI 3aBUCUT OT npeablaywiero xewa 6noka (PrevHash), yucna Nonce u xewwen
Bxoaswwmx B Hero wapnos (MerkleHash).

-BlockMum1 -BlockMum2 -BlockMumM
-Monce Monce Monce
-Hash -Hash BN -Hash
-PravHash -PrevHash -PravHash
-MerkleHash -MerkleHash -MerkleHash

3aronoBok obulero 6noka 3aHMmaeT 128 6aiT, pasmep 3a rog coctasut 4 [GanTa.

MawHepbl HawwegLwmne obwmr 60K AOMKHBI pa3ocnaTth B T€ WapAbl, KOTOPbIE OHK

nogaepXxXmBaroT 0Ka3aTesibCTBO MepKna - Mchopmau,mo Nno CBA3N Xelwa wapna C O6UJ,VIM




xelem ceTn. TeXHUYECKM 3TO NPOCTO peanunayeTcs 3a CYET TOro, YTo Y MaliHepa ecTb
TOYHbIV CMUCOK/AEePEBO LLAapA0B, KOTOPbIE OH NOAAEPXKNBAET.

Cxema coeguHeHns1 4o4epPHUX BNOKYENHOB C 0OLLNM

General hash chain

-Hash 1 -Hash 2 -Hash M
-MerkleHash -MerkleHash foommmmmmmmmmmeememeow | MerkleHash
t t
Merkle proof
C ] (T L
! Child chains |
| -hatkleProof | -hefkbe Proof | -ru-mlhler-*ruof
| | -Mt]rklarF'ru-uf - | I -I".‘lqrhleF'roclf e -MEIrHHF'chI:H
N S I Y e B I B
-MerkleProof 1 . -MerkleProaf 2 I ~MerkleProaf N
-Hash ——— -Hash -Hash
-PrawvHash * -PravHash TR -PravHash
-DataHash T -DataHash -DataHash
-CrossHash -CrossHash -CrossHash

CkopocTb hopmmpoBaHusi 6510koB

KoHceHcyc 6asumpyeTcsa Ha anroputMme PoW, HO Tak Kak 6riokn (bopMupytoTcst pa3 B CEKyHAY,
TO He NPUMeHSAETCA NoHATHeE target, KOTOPOE UCMNOMb3yeTCs B KIAacCM4eCcKkoM BrokyenHe
BuTkonH 1 ero konuii. Bmecto atoro paboTta no noncky NOAXOASILLEro Xella BbIMOHAEeTCs
POBHO O HY CEKyHAyY, XeLl C HanbonbLUEn CrOXHOCTbIO OTNpaBnsaeTcsa B ceTb. B ceTu npu
noucke xella-nuaepa NpoOUCXoauT CpaBHEHVE Xelen mexay cobor n otbupaetcs ¢
HaVMeHbLUMM KONMMYECTBOM CrieBa Hynewn T.e. YUCIIEHHO MEHbLUWN.

FopmsoHTaanoe MaCLLITa6I/IpOBaHMe npm coBMeCTHOM MaWHWHre

Mpun GonbLLOM KONUYECTBE LapaoB (HanpuMep ThiCAY M COTHU ThICSIY) Banungauunsa Bcex
LapaoB 04HUM OObIYHBIM MaiHEPOM MPAKTUYECKN HEBO3MOXHA - OHA HOOa MOXeT
npoBanuaMpoBaTb TOMbKO OAMH Lapd, a YMCIOo HoA Y 0ObIYHOIrO ManHepa orpaHUYeHo.
"Opu3oHTanbHOEe MaclTabrMpoBaHMe NO3BONSET YBENNYNTD 3TU BO3MOXHOCTU CReaytoLwmnm
obpasom:

1. TllepBbii cnocob - co3aaTb Knactep U3 COBCTBEHHbIX HOA. [1Ns 3TOro B HacTpomkax
Ka)kgon HOAbl 3a4aeTCsl NPUHAANEXHOCTb K OOHOMY KnacTepy nyTem BBoAa obLLero
CekpeTHoro naponsi. B aTom BapuaHTe 4icno nogaepxmBaemMbix LapaoB
OrpaHMYeHo YMCoM COBCTBEHHbLIX HOA MalHepa.



2. Btopon cnocob - BKNtoYEHNE BHELLIHEro KnacTepa Hog, KOTOpOMY ManHep AoBepsieT
(Hanpumep cBoero gpyra) B 4epeBo JOBEPUTESbHbBIX KNacTepoB. JTO AeNnaeTcs
nytem gobasneHns nyGrmMyYHOro KnkoYva BHELLHErO Kractepa 1 yKkadaHus ypoBHS
nepapxuv gosepusa (MOXHO N JOBEPATb B CBOK 0Yepeab ero JOYEPHUM y3ram).
Mpy TakoM BapuaHTe YUCMO NOAOEPKMBAEMbIX LLUAPAOB MOXET MHOMOKpaTHO
npeBbIWaTh YACNO COBCTBEHHbIX HOA4 MariHepa. MNpruyem MOXHO yKa3blBaTb CTENEHb

MaviHep moxeT koMbrHMpoBaTb 0ba BapuaHTa Ans AOCTUXEHUS MakCUMaribHOM
HaOEeXHOCTU 1 NpUbLINN.

BapuaHm cmpameauu nonb308amerisi:
1. po6aBuTb cBOM HOAbI (5 WTYK MO OgAHOMY LWapay)
2. pobaBuTb KnacTtep Hoa Apy3ewn (2 knactepa C OAHMM YPOBHEM MepapxXumn, T.e. TOSNbKO

HoObl ApYy3en)
3. pobasutb knactep u3 100 wapgos nssectHom komnaHum Tnna VISA/MasterCard

MoTunBauuns manHepa

MoTuBaums MmariHepa - 37O NoslyYyeHne Harpag B KakaoM wapae, Takum obpasom oH
CTUMYNMPOBaH YTOObI MPOBaNMAUPOBAThL U BKMOYNUTL B COCTaB 3arorfioBka XxoTs 6bl oanH
wapag. AnropuTMoM AONYyCKaeTcs BO3MOXHOCTb BKITHOYEHMS HOMb LIApA0B B 3TOM Cryvae
xew wappos (ShardsHash) umeeT Hynesoe 3HaveHue.

[ns Toro 4to6bl MakcUMmn3MpoBaTb NPUBLINL ManHepP JOMKEH CTPEMUTLCH
npoBanuanMpoBaTb Kak MOXHO 6onbLue Wapaos, T.K. Harpadbl OH NorflyYyaeT He3aB1UCUMO B
Ka)xgoM U3 HMX. Tak kak Hoda MOXeT BanuanupoBaTh TOMbKO OAWH Wapa, TO ManHep MoXeT
3anyckaTb HECKOJSIbKO HOA C HACTPOMKOW Ha Banuaaumio pasHbix wapd, a 4Tobbl B 6510k
BKIOYaTb UHPOPMALIMIO MO HECKOMbKUM LUapaam OH MOXeT 06beAMHUTL CBOM HOAbI B
[OBEpPEHHbIN KnacTtep.

OnTumanbHas cTpaTterns manHepa OyaeT 3akno4aTbCsi MOMCK KNacTepoB, KOTOPbIM OH
MOXET JOBEPATb AN BKOYEHNSA UX B CBON MaWHWHI NUCT. B ngeane oH 6ygeT ctpemMuTbes
kK 100% oxBaTty wapa cetu Tepa.

Anroput™ BbliGopa LenoyKkm

1. [pu HavyanbHOM CTapTe NMosfiHasa HoAa, a Takke NErkuin KNMEHT 3arpykaeT 3arofoBKu
uenoyek obuwen cetn, onpegenseT uenb C MakCuMarbHOM CyMMOM CIIOXKHOCTM XeLla
M Janee cyMTaeT ee rnaBHOWN.

2. Tlocne aToro uwyTcsa Hoabl TpebyeMoro wapaa u 3akayumBaroTCa 3aronoBku 6/10KoB
wapga. No H1Mm onpegensieTca Lenb Tpebyemoro wapga ¢ MakCuManbHON CyMMOW
CMNOXHOCTM Xewa (Taknum obpasom maeT 3awwmTa oT popka). CnoxHocTb 6epeTcsa ns
0o0LLMX XeLlen CeTn 1 CKNaabIBalOTCA TONbKO Te GoKM, B KOTOPbIX xew 6rioka Gbin
BKMtOYEH B 00LLMI 3aronoBok 6rioka cetu (NpoBepsieTca Yepes3 Mepkn Aepeso)



Kpocc-wapaunHr

Kpocc-wapauHrosbin 6ydgep

[ns o6ecneyeHnst KPOCC-LUAPAMHIOBbBIX TPAH3aKUMIA B KaXO0W HOAE CyLecTByeT
cneumanbHbi Oydep, KOTOpLIN NpeacTaBnsaeT cobon maccme anemeHToB BoicoTon 1000
6nokoB. [Ins BO3MOXHOCTM BbICTPON Banuaaumm OT 3TOro MaccmBa pacCYnTbIBAETCA XeLu
(CrossHash), koTopbiin 3annceiBaeTcs B 3arofioBok 6r1oka wapga. OneMeHTbl MaccmBa
NpeAcTaBnsoT COOON XeLmn yCneLHbIX KpOCC-LUapANHIOBbIX TpaH3akumi. Takum o6pasom
BHELLHWUIA Wap4 MOXeT ObICTPO NPOBEPUTL 3aBEPLLMITIACH NM C YCMEXOM KPOCC-LLIapANHIoBas
TpaH3akumsa B Apyrom wapge. Ecnu TpaH3akuusa nossunacb 0O4HOBPEMEHHO BO BCEX
Tpebyembix Bydepax, TO OHa PUKCMPYETCS KakK yCrneLlHasl.

Eycbep ABYX Wapa, >XMPHbIM TEKCTOM BblAeNeHbl CoBMagarolwne TpaH3akumn:

Shard A

Shard B

12017:13230EF 1234403084324
12017-A342423F 12344432489
12017 ABCDEF185476345345
12015:2ABCDEF95348348344
12015 1AFDDEGA0DE3545417
12015 FACDEFBO3B56TE9620
12015:DDEFORS3TTE3444CC5
12015:CCDEF1234434923449
12014:DFCDB23TEIZFE33331
12013:EE98237423982390619
12013:238342353453434 7609
12013:2398445EF 1234489543
12013 2HE212F12313123255
1201 3:F32842F 233483464544
12013:FE9BAS454EF 4353454
120131 A420022344939380DE
12012:43433441242349DE38
12012:F2CDEF131233853DE3
12012:E45345EF 45534545789
12012:A4FB334A5345436791
12011:3B4DEF 120328845812
12011:1BC2EF123449393889

12017 A342423F 123444 32489
12017:ABCDEF185476345345
12015:2ABCDEF95348348344
120151 AFDDEG40963545417
1201 5:FACDEFBO3E56TEI620
12015:CCDEF1234434923449
12014:DFCDB23TE32ZFE33331

12013 EE98237423962390619
12013:2383423534534 347609
12013:2398445EF 1234489543
1201 3:234E212F12313123255
1201 F32842F 233483464544
1201 3:FE9BAS454EF4353454
12012:43433441242349DE38

12012:F2CDEF131233853DE3
12012:E45345EF 45534545789
1201 2: A4F8334A5345436791

12011:8543585AFE453534532
12011:1BC2EF123449393889

1201 0:EDE88534 098356701001
12010:F 19234AETG592359040

1201 0:C934EDOS354 56T BOAT

Kpocc-LuiapanHroBble TpaH3akumm

[ns nepepaym ueHHocTen Mexay 6rnokyenHamm cryxaT TpaH3akuun, KoTopble ABMATCS
BbI30BaMy (OYHKLUUIN CMapT-KOHTPAKTOB C MPU3HAKOM KpocCc-LwapauHra. Takas TpaH3akuus
BbI3blBaeT (PyHKLUMIO Cpady B ABYX Luapaax.

[nsa obecneyeHnss aToMapHOCTW BbI30Ba cpasy B ABYX LWapAax CyLecTBYyeT crneumarbHbIn
NPOTOKON, a Kaxaas PyHKUNS B CMapPT-KOHTPaKTax MMeeT AONOMNHUTENbHbIN napameTp -
dnar BbI30Ba, KOTOPbIN CUCTEMHO 3anofHgeTcs B 3aBUCUMOCTM OT cutyauum (0 -



Ha4yanbHbIN BbI30B, 1- TpaH3aKLUMS YCNELLHO BbINOfHeHa B 06ounx wapaax, -1 - TpaH3akumns
OTMEHEHA).
Mopsinok paboThbl TAKoB:

1. dopmupyeTcs Kpocc-LuapAMHroBasi TpaH3akuus 1 oTnpaensieTca cpasy B ABa LWapaa

2. B kaxpgom wapge BbinonHaeTcs Bbi3oB (oyHKUMM ¢ napameTpoMm ¢nara = 0. B atom
pexunme CMapT-KOHTPAKT OOSDKEH 3ape3epBunpoBaTh NepeaaBaemMble LLEHHOCTMU.

3. B cnyyae ycnexa BbINOMHEHMS XELU OT TpaH3akuumn oTnpasndetca B 6ydep
KpOCC-LUapANHIOBbIX TPaH3aKUMA. YCNexoM BbINOMHEHUSA CHUTAETCS €CNU B KOAE He
ObIN0 BbI3BAHO UCKIIOYEHME.

4. Yepes 100 6n0KOB B KaXXAOM LLapAe BbINOSHSAETCA NpoBepKa xewwa B 060mx
Oydepax (cBoero n KoppecrnoHgeHTa), ecnv TpaH3akuusa NpucyTCTByeT Tam U Tam, TO
BbIMOMHSAETCA NOBTOPHbLIN BbI30B dhyHKUUKM ¢ cbrnarom 1. Mo aTomy donary B koge
OOJMKHO BbINOMHUTLCS CHATME pe3epBa 1 nepefada LLeHHOCTH.

5. Ecnu xewa TpaH3akumm HeT B 060mx Bydepax, TO BbINOSIHAETCSA BbI30OB OYHKLMK C
dnarom -1, HO TONbKO B TOM GIIOKYENHe rae xew npucytcTeyeT B bydepe. o atomy
dnary JOMKHO BbINOMIHUTCS TONBKO CHATUE pe3epBa (T.e. Bo3BpalleHne B
BGnok4yerHa B NnepBOHavanbHoe 3Ha4YeHne KoTopoe BbINo A0 TpaH3aKuun).

BapVIaHTbI CcOo34aHuA KpocCcC-wapanHroBbIX CBSA3EN

M3-3a Toro 4to pecypcbl 04HOW HOAbI OrpaHUYEHbl KONMYECTBO LWapaoB Ana obmeHa B oauH
N TOT )€ MOMEHT BPEMEHU TaKXKe OrpaHnYeHbl PUKCMPOBAHHBLIM 3HAYEHNEM.
Kak Hoge onpeaennTb C KakuMu LIapAaMim HY>KHO BbiCTpanBaTb 0OMeH JaHHbIMN?
[lns 9TOro MOXXHO NPUMEHUTL Takne npaBuna:
1. OuHamnyeckoe cBsidbiBaHME. Hoga cneguT 3a coOCTaBOM KPOCC-LUApAMHIOBbIX
TpaH3aKLUMIA, eCNK BCTPETUINACh TpaH3akuus ¢ LiapaoM C KOTOPbIM HET CBSA3U, TO
Takas cBs3b co3gaeTtcs. [py co3gaHmm CBA3M y4MTbIBaeTCs NPMOPUTET Kak 0OMeHa,
Tak 1 NPUHAANEXHOCTU K AOBEPUTENBHOMY KnacTepy.
2. Cnucok Kpocc-LwapaoB 3aBUCUT OT AenosuTa
3. Cnucok Kpocc-LuapaoB 3aBUCUT OT roflocoBaHMs ManHepoB

PaboTa nonb3oBaTenel U3 Kollenbka ¢ pasHbiMU LLApAaMu.

Monb3oBaTens 6yaeT MeTb OOUH Kowenek Ansg paboTbl CO BCEMU LLapaamu.

Mpwn co3gaHumM HOBOroO c4eTa NOMMMO MPOYEro OH BBOAMT Ha3BaHWe Lwapaa, KoTopoe Bceraa
coBrnagaeT C Ha3BaHWEM KpUMTOBasOThI.

Ecnu oH xo4eT oTnpaBuTb CpeacTBa B APYrov wapa OH nepes HOMepoM cyeTa nonyvarens
nuweT HasBaHue wapaa u geoetoune. Hanpumep BNB:198678. 3T0 03HayaeT 4To KoLlenek
OOIMKEH aBTOMaTUYECKN OTMNPaBUTbL CPeaCcTBa Ha crneLmarnbHbl CMapT-KOHTPAKT, KOTOPbIN
SABMSETCS Wo30oM ¢ wapgom BNB.



BbiBoabl

Bo3MoxHO goctukeHne 6eckoHeYHoM MacluTabupyemocTy nyTeMm OnumoHanbsHoro
Ncnonb3oBaHWs 4OBepUs Npu Banuaauuun wapd. Ho B otnvymm ot gpyrmux 6nok4enHoB
Takas gosepuTenbHasa cucteMa He umeet npobnem ¢ AeleHTpanusaumen, T.K. no
YMOI4YaHUIO OHa OTKITIOYEHa, a ecnu maviHep 3agan rpynny JOBepust U npu aTom ownbes, To
B LIefIoOM ceTb OT 3TOro He nocTpagaert, T.K. Apyrne ManHepbl UMerT OTIIMYHbIE OT HEro
rpynnel JOBEPUIA.



