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Tumyp MamHuH
Pa3pad6oTka cMapT-KOHTPakTOB B Ethereum

Ethereum. IIpnuynnbl Bo3HuKHOBeHNA Ethereum

Korga B 2008 rony nosiBuiicst BUTKOWH, OH ObUT TIOTHOCTBIO PEBOJTIOIMOHHBIM.

KonuuecTBo KOHIENIIM, KOTOpbIe COOPAJIUCh MPU 9TOM BMecTe, MH(OpMATHKa, KPUIITOTpa-
(sl 1 SKOHOMUYECKHE CTUMYJIbI, OBUIO YMBUTEIBHBIM.

Korga B 2009 rony Obuia 3amynieHa peajibHasi ceTb Bitcoin, MHOTMe oymasd, 4TO 3TOT POEKT
MOTEPIUT Heyaady.

YTtoOBl rapaHTHpOBaTh PabOTy CETH, SI3BIK CKPHUIITOB OMTKOWHA OBUI MpefHaMEpEeHHO Mpe-
JEJIbHO OTPAaHUYUTEIILHBIM.

Ha camom pene y butkoiiHa He COBCEM A3BIK CKPUITOB, OH HUCIIOJIB3YET CTEK C ONEpPATOpaMu
CKPHIITOB.

SI3bIK CKPUIITOB B OUTKOMHE BakeH, IOTOMY UTO 3TO TO, YTO JeJ1aeT OUTKONH «IIpOrpaMMHpy-
€MBIMU JEHbIaMU».

B pamkax kaxmoii TpaH3aKIMy OMTKOWH €CTh BO3MOKHOCTD HAIIMCATh HEOOJIBIITYIO TPOrpaMmy.

B pesynbrate Bbl MOXETE aBTOMATUYECKU NMEPEBOJUTDH AEHBIU C IMOMOIIBI0 KOMIIBIOTEPHOTO
KOJIa, ¥ KaX bl MOKET BUIETh IIPABUJIA, 110 KOTOPBIM 3TH AEHBIM NIEPEMEILAIOTCS, U 3HATh, YTO 3TU
npaBuiia OyayT COOMOIATHC.

Jo cux nop ceTb buTkolHa ycIeIHO Pa3BUBAETCS, U €€ KalUTAJIU3aLMs pacTeT.

OpnHako Bce NPUIIOKEHN S, KOTOPBIE CO3/1aI0TCs B BUTKOMHE — 3TO MH(pPACTPYKTypHBIE ITPUJIO-
KEHU 1, TAKHE KaK KOLIEIbKN U OMPIKH.

ITprumHa 3T0rO B OrpaHUYEHHOCTH fA3bIKa CKpUNTOB bUTKOMHA.

ITpoekt Ethereum B3sJ1 3TOT OrpaHMUYEHHBII HAOOP ONEPATOPOB U Pa3BHJI €0 B IOJTHOLIEHHBII
SI3BIK ITPOrPaMMUPOBAHUS.

D¢dupuym HUKOrIa OBl HE CyIecTBOBa Oe3 BuTKoIHA B KauecTBe peaTeyn.

[Tpu sTom Ethereum Bo MHOrom onepexaer bUTKOMH.

concept

transaction

market cap
(as of feb 2017)

founder
release date

release method

bitcoin
digital money

send from alice to bob

~$18 billion

satoshi nakamoto (unknown)

jan 2009

early mining

ethereum

smart contracts

send from alice to baob if..
e date=jan 1, 2018

e bob's balance < 10 eth

~%1 billion

vitalik buterin and team
july 2015

presale raised $18M in bitcoin
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S3pik mporpammupoBanusi Ethereum nosBosisier fenats ropaszao Oosnbliie, YeM OUTKOIH.

S3pik ckpunToB Bitcoin HamepeHHO orpaHWuMBaeT. B pesynbrare, B OUTKOWH Bbl MOXETe
JeNaTh TOJIbKO OCHOBHbIE BEIIIH.

ITOT SA3BIK TaKXkKe TPYAHO MOHSATH U UCTIOb30BaTh.

BmecTo GOoNbIIMHCTBA COBPEMEHHBIX SI3BIKOB IMPOrPaMMHUPOBAHMS, Iie KO JIETKO YUTAeTcs,
CKPHIITH OMTKOMHA BBHITJISAAAT KaK HETIOHSATHBI MAIlIMHHBIA KOJI.

Harportus, si3p1ku nporpammupoBanusi Ethereum (Solidity muis tex, ko moout Javascript, u
Serpent ajis1 Tex, KTo JoOUT Python), Mo3BoSIOT AeaTh MPaKTUYECKHU BCE, UTO MO3BOJISIET BaM Po-
ABUHYTBIN SI3bIK MPOT PAMMHUPOBAHHUSI.

[Tpu 3TOM, 3TU A3BIKK MTPOCTHIE B UCIIOJIL30BAHNH.

Ita KOMOMHAIYS MOTHON (DYHKIIMOHAJIBHOCTH TIPOrPAMMHUPOBAHUS U IPOCTOTHI UCTIOb30Ba-
HUS OYEHb BaXKHA.

Jliogu nenaot Bemmu B Dpupuyme, KOTOpble ceituac HeBO3MOXKHbI B bUTKoliHe.

DdupryM co3aaa HOBOE MIOKOJIeHUE Pa3pabOTUYMKOB, KOTOPhIe HUKOTIa He padbotasu ¢ Bitcoin,
HO 3auHTepecoBaHbl B Ethereum.

ButkoitH Mor Obl IMETh 3Ty PACIIUPEHHYIO (DYHKIIMOHAIBHOCTh, HO Yepe3 CO3JaHue MHOTO-
YHCJICHHBIX HA/ICTPOEK, KOTOpbIe Obl padOoTasM C IPOTOKOJIOM OUTKOMHOB, B TO BpeMst Kak Ethereum
MIPEIOCTABIISIET 3TY (PYHKIMOHATIBHOCTh U3 KOPOOKH.

[MoMuMO paiMKaIbHOTO Pa3anuus B sI3bIKax CKpuntoB, B Ethereum HaMHOro sydrie uHCTpy-
MEHTHI pa3paboTYHKA.

V ButkoiiHa HUKOTAA He ObUIO TMOJHOLIEHHOTO Ha0Opa MHCTPYMEHTOB Uil pa3paOOTUYMKOB,
XOTS1 OH OUeHb HYy’KEH, TOTOMY uTO padoTath ¢ Bitcoin HaMHOTO ClIOXKHEe.

DdupeyMm crenan Ku3Hb pa3padoTINKa HAMHOTO MPOIIIE.

OH uMeeT IOMAIITHIOI CTPAHUITY JUIsl pa3pabOTUYMKOB M COOCTBEHHYIO cpefy pa3padoTku (Mix
IDE) cpeny npo4mx Apyrux.

Ectb 1 npyrue npenmyiectsa Dpupeyma, 0 KOTOPbIX JOCTATOYHO HAMCAHO.

Sensorcs nu Bitcoin u Ethereum kKOHKypeHTaMu WM JOTIONHSIIOT IpyT Apyra?

D70 ele MPeICTOUT BbISICHUTD.

Bo3MOKHO, OMTKOWH OCTaHETCsI POTOKOJIOM, C IIOMOIIBI0 KOTOPOT'O JIIOAX OYIIyT XPaHUTh CBOM
JEHBI'H, TIOTOMY 4TO OH OoJiee cTaOUJIeH U HaJeKEeH.

It0 no3onuio 661 Ethereum npoposkaTh pucKoBaTh, MO3BOJISASI PA3BOPAYMBATH IPUIIOKEHUS
B CBOEW CETH.

B stom ciiyuae Bitcoin OyzeT SIBIATBCS CKOpee CEThIO ICHEeKHBIX pPacyeToB, B TO BpeMsl Kak
Ethereum Oynet ncnonb30BaThCs IS 3aITycKa AEHEHTPATN30BAHHBIX MPUIIOKEHHH.

Tak uto Bitcoin u Ethereum moryT 1ononHsaTh APyr apyra.

Yro takoe Dpupuym?
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Ethereum - 310 geueHTpanu3oBaHHas naathopma, Ha
KOTOPOW paboTaloT CMapT KOHTPaKTbI

Cornacno BeO-caiity Ethereum, «Ethereum — 310 neneHTpan3oBanHas matgopma, Ha KOTo-
POl padOTAIOT YMHBIE KOHTPAKTBI».

BuTKoiiH ke MOXHO OXapaKTepu30BaTh Kak LIU(POBBIE JEHBIU.

BuTKOIH McTonb3yeTcs /1711 IepeBojia ISHET OT OJHOTO YeJIOBEKa APYromy.

W oH 0OBIYHO UCTIONB3YETCs B KAYECTBE XPAHMIIMINA JICHET U SIBJISIETCS OCHOBOM JJ1sl TOHMMa-
HUs1 OOIIECTBOM KOHIIETIINY JIEIIEHTPATU30BAaHHOMN UMD POBON BATIOTHI.

Ethereum omimyaercs or Bitcoin TeM, YTO OH MO3BOJISIET UCIIOIb30BATh CMAPT-KOHTPAKTHI,
KOTOpbIE MOKHO OXapaKTEepPU30BaTh KaK BBICOKO MIPOrpaMMUpyeMble 1 POBbIE IeHbIH.

[IpexacraBbTe, YTO Bl ABTOMATHUYECKU OTITPABIISIETEe JEHBIM OT OJHOTO YeJIoBeKa pyromy, HO
TOJILKO TOT/A, KOT/IA BBIMOMHSETCS ONMpe/Ie/IeHHbIA HA0OP YCIOBHIA.

Haripumep, yenoBek Xo4eT KynuTh JOM y APYTroro yesoBeKa.

TpaauiuoHHO B 0OMEHEe yUacTBYIOT HECKOJIBKO TPETHX CTOPOH, B TOM YHMCJI€ IOPUCTHI U areHThI
YCJIOBHOTO JIETIOHMPOBAHUSI, UTO JIeJIAeT MPOLECC U3JUIIHE MEAJIEHHBIM U JOPOTOCTOSIIMM.

C nomopio Ethereum Ko MOKeT aBTOMAaTHUYECKH Tepearh MOKYNaTeaio COOCTBEHHOCTh U
Cpe/ICTBa MPOAABILy MOCTe TOTO, Kak c/eska OyneT onoopeHa 6e3 HeOOXOAUMOCTH YJIacTHs TPeThe
CTOPOHBI.

[loreHuman a1 3TOro HEBEPOSITHBIN.

[Nomymaiite 0 MHOTOUYHCIIEHHBIX TIPUJIOKEHHUSIX, KOTOPbIE BBICTYNAIOT B KAYECTBE TPEThE CTO-
POHBI, UTOOBI CBSI3aTh BAaC C JPYTMMH Ha OCHOBE OMpe/iesieHHOM Joruku (Harpumep, Uber u eBay).

MHorue 13 IEeHTPaJTM30BAHHBIX CUCTEM, KOTOPbIE MBI UCIIOJIB3YeM CErofiHsl, MOXKHO ObUIO Obl
JELIEHTPAIN30BaTh HA DpUpUyMe.

JlenieHTpanu3anus BaxHa, Tak Kak YCTpaHseT TOUKU OTKa3a UM KOHTPOJIS.

JlenieHTpan30BaHHble M1aT(OPMBbI YAATSIOT MOCPEAHUKOB, YTO B KOHEUHOM MTOTe IPUBOAUT
K CHWKEHMIO 3aTpaT AJIsl TIOJIb30BaTes.

Bitcoin vs Ethereum

HaBaiite eme pa3 oOcyaum, 4yem omimdaercs Ddepuym oT Butkoiina.
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v

Bitcoin Ethereum
Launched " 2009 | 2015
‘ Creator “Satoshi Nakamoto” Vitalik_Buterin
Consensus algorithm (current) | Proof of Work Proof of Work
Average block time i 10 minutes 17.5 seconds
Function Digital currency . Smart contract platform
Flexibility Constrained (deliberately) More
Transactions (example) Simple value tra nsfe_r [ Conditional value trar}sfer
Turing completeness No Yes

| (beyond the scope of this post) |

Ecnmu kpatko, BUTKOIH — 9TO NepBbIil U3BECTHBII OJIOKYENH.

A Ethereum — 310 GJIOKYEIiH CleIYIONIETO MOKOJIEHUS.

BuTKOiH ObLT IEPBOHAYATIBHO CO3/1aH KaK OIHOPAHTOBasl JIEKTPOHHAS IJIaTeXkHasi CUCTEMA,
r71e BJIIOTAa TOPIyeTCsl MEeXLy apecamu.

Ethereum ObL1 co3man ¢ ujeeli ObITh HE TOJIBKO OJIHOPAHTOBOW JIEHEXKHOW CUCTEMOM, a Tpeji-
CTaBJISATh OJJHOPAHTOBYIO 0a3y JAaHHBIX U pacHpe/ie/IeHHbI BUPTYaJIbHBI KOMITBIOTEDP, KOMIIBIOTED,
KOTOPBIYI MAaHUMTYJUPYET TEM, UYTO HA3BIBAETCS COCTOSTHUEM.

Bbl MOkeTe qymaTh O COCTOSIHUM KakK O TEKYLIMX 3HAYE€HHSX BCEX MEPEMEHHBIX B CHUCTEME,
COMIACOBAHHBIX BCEMH Y3JIAMH ITOCPEACTBOM KOHCEHCYCA.

Cocrosinue B Ethereum usmeHsieTcss B pesysbTare TpaH3akUMA M pabOThl BUPTYaTbHOM
marvnbl Ethereum.

B 10 Bpems kak y buTtkoiiHa ecTh YIpOIIEHHbIH SI3bIK CKPUIITOB, OIHOW M3 Haubosee mprume-
yaTebHbIX ocoOeHHocTelr Ethereum siBiisieTcst BUpTYyasibHasi MallIMHA, KOTOpasi CIOCOOHA BHITIOMHSATD
TOJTHOLEHHBIN KO[I.

Bech Koz, KOTOpBI 3amycKaeTcsi BUPTYaJIbHOM MAIIMHOM, MOXET ObITh COXpaHEH KaK 4acTh
LIETMOYKH OJIOKOB.

W BBI MO3KETE ITPOTrPaMMHPOBATH JAOBOJILHO CIIOXKHBIE PUIIOKEHU S, Ubsl JIOTHKA OyeT padoTaTh
Ha LEeToYKe OJIOKOB.

W3-3a 3T0TO CyIIECTBYET OrpOMHOE COOOIIECTBO pa3padOTUMKOB, pactyiiee BOKpyr Ethereum,
KOTOpbIE CO3/Ial0T MHOXECTBO MIPUJIOKEHUI U pa3BUBaIOT SKocucTeMy Ethereum.

V cucremsl Ethereum, kak u y butkoiina, ectb mpo0iemMbl ¢ MaCIITaAOMPOBAHUEM.

Hanpumep, Bcsl cuctema B HacTosiIee BpeMsi MOKET 00padaThiBaTh TOMBKO 17 TpaH3aKIUi B
CEeKYHIY.

[ToTomy uTO BCs CeTh JOKHA 3aITyCKaTh Kak/10€ BHIUMCIIEHHE Ha KaKIOM KOMITBIOTEpPE, a 3TO
3HAYUT, YTO BCS CUCTEMa MOXKET padoTaTh HACTOIBKO OBICTPO, HACKOIBKO OBICTPO B HEll padOTaIoT
camMble MeJJIEHHbIE KOMITBIOTEPHI.

JlokazaTenbCTBO padoThl Hea(P(HEKTUBHO, U caM OJIOKUEHH MPOIOIKAeT PACTH.

Co00111eCcTBO TBITACTCS PEIIUTH STH MPOOIeMbl MACIIITAOUPOBAHUS C TTOMOIIBI0 HECKOJBKHUX
MOJXOAOB: IOKA3aTeJIbCTBE CTABKU, KaHAJIOB cocTosiHMi, Sharding u Plasma.

[Nepexon Ha JOKa3aTeIbCTBO CTABKU BMECTO JOKA3aTEIbCTBA PAOOTH YMEHBIIHUT 3HAUYMTENIHYIO
BBIYUCITUTEIIBHYIO HArPY3KYy Ha CETb.
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Bmecto Toro, 4roObl 1OOBIBaTH OJIOKH, MINA JOMYCTUMO HMU3KOE 3HAYCHHUE X3IIIa, CeTh OyaeT
co3faBaTh OJIOKM TyTeM paclipefesieHHsi pa3pelieHrs] Ha UX CO3[JaHue MPOMOPIHOHATBHO J071e
BaJTIOTHI, TIPEIOCTABJICHHOM y3JIOM B KQUeCTBE CTAaBKH, a HE UCXO/Is U3 KOJIMYECTBA BBIYUCIIATETHHON
MOIIIHOCTH, KOTOPOE y3€J MOXKET UMETb.

DdepuyM mpeiaraeT CBOM BapuaHT JI0Ka3aTeabCTBa CTaBKU MO Ha3BaHueM Casper.

Casper peanusyeT Mpolecc, ¢ IOMOIIBI0 KOTOPOrO MOKHO HaKa3bIBaTh BPEJIOHOCHBIE Y3JIbl B
CeTH.

Casper

BannaaTtopbl CTaBAT YacTb cBOMX 3bMPOB Kak oo,

MNocne 3Toro oHW HauMHaT NposepKy 6aoKoB. Koraa oHK
06HapyX1BaloT BNOK, KOTOPLIN, MO UX MHEHMIO, MoXeT BbiTb gobasneH
B LIEN0OYKY, OHW NOATBEPKAAKT €ro, CAeNas Ha Hero CTaBKy.

Ecau 6nok pobasnaetca, Toraa BanuMAaTopbl nNonyyatoTt
BO3HarpaxjeHuve, NponopuUnoHanbHoOe cAeNaHHbIM CTaBKam.

OpHaKo, ecnu BanupaTop AenCTBYeT BpeAOHOCHBIM 06pazom u1
nbitaetca caenatb «Nothing at Stake», o nonagaer B 6aH, v ero gona
byaet aHHyAMpoOBaHa.

INocnenusiss Bepcusi MPOTOKOJIA MPECTaBseT cOOOM TMOpUI aJTOPUTMOB JOKA3aTENIbCTBA
padoTHl M JOKA3aTeIbCTBA CTABKU.

Jl1s1 cozganust GI0KOB MO-TIPEKHEMY UCHIONb3yeTcsi paboTa MaltHEpOB, a [Jisl (PUKCAIIMU KOH-
TPOJIbHBIX TOYEK OJIOKUYEWHA MTPUMEHSIETCS «/I0Ka3aTeIbCTBO CTABKU».

Jloka3aTeabCTBO CTABKM CO3JAET IOMOIHUTENIBHYIO MPOCIONKY O€30MacCHOCTH TIOBEPX Pe3yJib-
TAaTOB JIOKA3aTeIbCTBA PAOOTHI.

JI7151 3TOro YYaCTHUKM JIOKa3aTeIbCTBA CTABKM WJIM BAJIMJATOPBI OTIPABJISAIOT JIMYHbIE MOHETHI
B ITyJI BaJINJATOPOB.

W 6510k OyzeT cuuTaThCst HAIEHHBIM TOJIBKO B TOM ClTy4ae, eCJ MpeJIoxKeHre ToIepKar JBe
TPETU YYaCTHUKOB.

Ecnu ronoca He HabMUpaloTCsi, ETb MPOIOIKAET PpadoOTy Ha YCUIIMSIX MaliHEPOB.

Kananel coctosiHuil 00ecrieuyrBaloT CBOET0 pojia KJIaCTEPU3AIMIO TPAH3aKIUNA B CETH.

ITO YMEHBIIUT KOJIMYECTBO OTIAEbHBIX TPaH3aKIIMH, KOTOpbIE CeTh JOMKHA OyaeT oOpadarhl-
BaTh cama.

Crenyromumii OaXod AJis peleHus mpoodiaeMsl MacirabupoBanusi, 3T0 Sharding — 310 uaes
pasneneHus ceTu Ha OoJiee MeJIKMe YacTH, KOTOpble padoTal0T HE3aBUCUMO.

W nakoner, Plasma —3To cepusi cMapT KOHTPAKTOB, 3aMyIlIEHHAas HAa BEPIIMHE OCHOBHOTO OJIOK-
YeliHa.

B Plasma Bce naHHble 0Opa0aThBalOTCSl B JIOYEPHUX OJIOKUEHHAX, M TOJBKO PE3YJIbTAThI
OTIPABJISAIOTCS B OCHOBHOM OJIOKYEHH.

Ecnu cpaBHuBath butkoiin u Ddepuym,
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B To Bpemsa Kak BUTKOMH CO34aBaNnca Kak anbTepHaTea TPaAULMOHHBIM AEHbram
W, TaKUM oBpa3om, ABNAETCA CpeacTBOM ONNaThl U COXPAaHEHUA CTOUMOCTH,
Ethereum pazpabatbiBanca Kak nnathpopma 4nA BbINONAHEHWA 04HOPAHIOBbIX
KOHTPAKTOB U NPUNOKEHUIA.

Bitcoin u Ethereum - 3to pa3Hble peanusauuu TexHonornun blockchain c pasHbimm
Uenamm.

BuTtkoiiH OBUT OTKPHITHEM, OKHOM B TexHoJsoruio blockchain, 3a 4To Mbl JOMKHBI MOONAroaa-
puth u Carorm Hakamoto, riceBaIoHuMa, KOTOPBIN CO3/AaJT IPOTOKOJ OUTKOMHA.

[TpumepHo 4yepe3 JAeBATH JIET aKaJeMHUYECKUX HCCIAEJOBAHMI KOHCEHCYCHBIX aJrOpPUTMOB,
OIHOPAHTOBOM CEeTH, KPUNTOrpapuuecKruX TOKEHOB U, YTO HanboJsiee BaKHO, BUPTYAJIbHOW MAIIIMHBI,
Ethereum 3axotesn B3sTh TOT ke MPUHLUIT OJHOPAHTOBOW CBSI3U U MPUMEHHUTDH €r0 K JII0OOMY THITY
IIPOrPaMMHOTO TIPUJIOKEHUS.

Takum o6paszom, B ocHOBe Kak Ethereum, Tak u Bitcoin, jiexxar oqHY U Te e MPUHITUTIBI OJIOK-
YeliHa, OJHOPAHTOBOM CETEBOI MH(PPACTPYKTYPbl U apXUTEKTYpPBl, KpUNITOrpauu U KOHCEHCYCa.

OcnoBHoe pazmuuue Mexnay Bitcoin m Ethereum 3akioyaercss B HaIWUMKM BUPTYaJIbHON
MalrHel Dgepruyma, KoTopasi 1o CYTH SIBJISETCS MUPOBBIM KOMITBIOTEPOM H 7151 KOTOPOW MBI MOXEM
MIPOrPaMMHPOBATh MPHIIOKEHUSI.

Takum oOpa3oMm, xoTsi BUTKOMH ¥ Ddupuym padOTAIOT HA MPUHIMIIE PACHpPEIEIEHHOTO
peectpa u Kpuntorpauu, y HIX eCTb MHOKECTBO TEXHOJIOTUYECKUX OTIMYHA.

Harmpumep, s3pIK porpaMMupoBaHusi, vcnoiab3dyeMbiil Ethereum, siBnsieTcss NOJMHBIM, B TO
BpeMs KaK y OUTKOWHA sI3bIK MPOrPAMMHUPOBAHUS CTEKOBBIM.

Jlpyrue oTIMuus COCTOSIT BO BPEMEHH CO3/1aHusl OJIOKA M TIOATBEP:KACHUS TPaH3aKIMU, TPaH-
3akuus Ethereum noareepxkaaercs B TEYEHUH CEKYH]] [0 CPAaBHEHUIO C MUHYTaMU OMTKOWHA.

Kpome Toro, Ethereum ucnonb3yer ajiroputm xammpoBanus Ethash, B To Bpems kak Bitcoin
UCTIONB3YET AITOPUTM X31MpoBanust, SHA-256.

Tak:xe Ethereum ucnonb3yeT 10Ka3aTenbcTBO padboThl, yeroiunboe K ASIC.

B anroputme maitHuHra Ddepuyma, MaiiHepbl JOJKHBI W3BJEKATh CIy4aillHble JaHHbIE U3
COCTOSIHUS1, BBIYMCIISITh HEKOTOPBIE CIIyYallHO BBHIOpAHHBIE TPAH3AKIMM U3 MOcaeAHUX N OJOKOB B
Hernoyke OJIOKOB M BO3BpAIIaTh X311l pe3yJibTara.

ITO UMEET /IBa BaXKHBIX [TPEUMYIIECTBA.

Bo-niepBbix, koHTpakThl Ethereum MoryT BKJI04aTh B ce0s1 JII0Oble BbIUUCIIEHH S, T03ToMy ASIC
niis1 Ethereum nomken ObiTh, 10 cyiectBy, ASIC 7151 0OUIMX BBIYMCIIEHUH, T. €. POLIECCOPOM.

Bo-BTOpBIX, 1151 10OBIYM TpeOyeTcsl JOCTYI KO BCEH Lienouke OJIOKOB, 3aCTaBJisisi MalHEPOB
XPaHUTDb BeCh OJIOK-LIETIOUKY.

Takum o6pazom, npumeHenne ASIC miis Ddepuyma, 1o cyTu, Oecrone3Ho, IOTOMY UTO 3TO
MIPOCTO OOIVe BBIYKCIICHUSI.

10
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W, B noBepiiieHue Bcero, B OJIOKYEHH MOTYT OBITh 3aIMCaHbl KOHTPAKThI, KOTOPBIE CTIEIIUAIBHO
npeiHa3HavYeHbl 17151 yeaokHeHus: pabotsl ASIC.

Eme onHa nHTEpecHas Belllb, 3aKJII0YaeTCsl B TOM, YTO TaK Kak MaiHepbl padoTaloT ¢ COCTOs-
HUEM, TAMATh JJOJDKHA ObITh OBICTPOA.

N cranpaprias DRAM Ha camoM jiesie He cripaBiisieTcsi ¢ 9TOH 3a/1adyeid, o3ToMYy IS Mau-
HUHTa ucnoib3ytorcss RAM rpagudeckux npoueccopos.

[NonpiTo)kMBast, ¢ 0OIIEH TOUKY 3peHust, y BUTKOIH 1 Dpupuym pasHble MpeHa3HAuYeHH L.

B 10 Bpems kak OMTKOWMH cO3[aBajics KaK aJibTepHATHBA TPAIUIMOHHBIM JIEHbIaM U, TaKUM
o0pa3oM, SIBJISIETCsI CPECTBOM OIUIaTHl M coXpaHeHusi croumocty, Ethereum pa3pabaTbiBasicst Kak
ratpopma Jist BBIIOJHEHUST OTHOPAHTOBBIX KOHTPAKTOB U MPHJIOKEHUI.

W ocHoBHas 1ienb 3¢pupa — He ObITh ATbTEPHATUBON TPAAUIIMOHHBIM JEHbI'aM, B OTJIMYHE OT
OUTKOIHOB, a 00eryaTb 1 MOHETU3UpoBaTh padoty cetn Ethereum.

B nenom, Bitcoin u Ethereum — 310 pasHbie peanu3zaiuu TexHonoruu blockchain ¢ pazHbivMu
HEJISMHU.

MacmradupoBanue

JlaBaiiTe cpaBHUM JIeIIEHTPAJIM30BAaHHBIE CUCTEMbI OJIOKUEHA C IIeHTPAIM30BAHHBIMU CHCTe-
MaMH.

Bnokyeiin B3su1 Ha ceOst poJTb IOCPETHUKA B BUJIE TPOBEPKHU, MOATBEPXKICHUS M PETUCTPALIUM
TPaH3aKIMI ¥, KOHEYHO K€, BBHIIIOHEHUsI KOHCEHCYCHOTO TIpoliecca it 00ecriedeHusI [IeJIOCTHOCTH
HETIOYKH.

Bce st pyHKIME TpeOyIOT BpEeMEHU M MPUBOIAT K 3HAYMTENILHBIM HAKJIaJHBIM PAcXOIaM I10
CPaBHEHUIO C IEHTPATM30BAHHON CUCTEMOM.

d——

T 1
\
mmEs

M candidate | <Javascript>
@ Candidate 2
% Candidars 2

W Candidate 4

vating
Single Page App

Tpanzakuuu B Ethereum, Hamprmep, oOpadaThiBaloTcsl Ha BCeX y3llaXx M 0OpabaThIBAIOTCS
T0CJIeJOBATEIIHO, a HE MapaljIebHO.

B cooTBeTCTBIM C MOPSIIKOM, OIPE/IEICHHBIM MATHEPOM.

MaiiHepbl IpeANoYMTAIOT CHaYaIa 00pabaThiBaTh TPAH3aKLMK ¢ 00JIee BHICOKOW KOMUCCHEN.

[Nocne Toro, kak 670K AOOBIT, STOT MOPSIOK 3aKPEIUIEH HAaBEYHO. DTOT MOPSAJOK Ha3bIBAETCS
MHJIEKCOM TpPaH3aKIIMH.

W kax/aplil TOJHBIN y3€J XPaHUT BCIO LIETIOUKY OJIOKOB.

Bce aT0 mpensTcTBYeT Macirabupyemocty mpuitoxkeHuit blockchain.
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T. Mamnus. «PaspaboTka cmapT-KoHTpakToB B Ethereum»

CkopocTb 00paOOTKM TpaH3aKIMi B OJIOKUYEIHe He SIBJISETCS YIOBICTBOPUTEIBLHOM 10 CpaB-
HEHUIO C [IEHTPAIM30BAHHON 00PaOOTKOM.

Uro Takoe MacmrabupyeMocTh?

MacmtabupyeMoCTh — 3TO CITIOCOOHOCTh CUCTEMBI YIOBJIETBOPUTEIILHO padOTaTh HA MPAKTUYe-
CKHMX BCEX YPOBHSIX HAarpy3KH.

Harpy3ka B kOHTeKCcTe OIOKUEitHA MOKET OBbITh TPAH3aKIMSMH, KOJIMYECTBOM y3JI0B, KOJIYe-
CTBOM YYaCTHUKOB M KOJIMYECTBOM aKKayHTOB U JIpyrux aTpuOyToB blockchain.

B cnydae Grokueiina HarOoee BaKHOW XapaKTEPUCTUKOM SIBJISIETCSI CKOPOCTb TPaH3aKIIUIN HITH
KOJIMYECTBO TPAH3AKIIUN B CEKYHILY.

OTO KpUTUYECKAss XapaKTEepUCTHKA Il MHOTMX NPUJIOKEHWH, HauuMHasg OT ILJIATeKHON
CHUCTEMBI U JI0 YIIPaBJICHUsI [IETIOYKAMHU TIOCTABOK, YTOOBI CUCTEMa MOIJIa XOPOIIIO padoTaTh.

Hanpumep, nns 6utkoitna, B 2017 roay, cpenHsst KoMuccusi cetu gocturia 15-20 nonnapos
CIIIA, a ckopoCTh MOATBEPKICHUS TPAH3AKIIMH CTANIA JOXOAUTDH 0 HECKOJBKHX JTHEH.

Takum 00pa3oM, MOKHO CKa3aTh, YTO KOJIMUYECTBO TPAH3AKIIUI B CEKYHIy sIBJISIETCS TIOKa3a-
TeJieM MacIlTadOMPyeMOCTH OJIOKYeHa.

Hawubonee oyeBUAHBIM CIOCOOOM YBEJIMUEHHSI CKOPOCTH TPAH3AKIMIA SIBJISETCS YBEJIMUCHUE
KOJIMUECTBA TPAH3aKIMiA Ha OJIOK.

BUTKOIH TBITATICS C/IeNaTh 3TO ABYMsI CIIOCOOAMU: ¢ TIOMOIIbI0 BUIKK Segregated Witness u ¢
MIOMOIIIBIO YBEJTMUEHNSI MAKCUMAJIBHO Pa3pellieHHOro pa3Mepa Ooka.

Segregated
Witness

TXID
signature THID Input .
Input m -5

-- VS,

o .4.
—

e — Bl e
signaure M | WesE
L .i 4

Current

Input

sgnatre. (s |

B Segregated Witness TpaH3aKIIUM 1 MOAMUCH Pa3IesIsSIOTCs A1 0OecriedeHur st OOJbIIero KOIu-
YecTBa TPaH3aKIMM Ha OJIOK.

Hudposas noanuck 3anumaeTt 10 60 % npocTpaHCTBA B TPaH3aKIIUU.

N SegWit — 310 mporecc, ¢ NOMOIIBI0 KOTOPOro pazmep OJIOKa yBEIWYMBAETCS MyTeM yjaa-
JIEHUs JaHHbIX ITOAIINCU U3 TpaH3a.KIII/II7L Kor,ua OIIPEACTICHHBIC YaCTU TPAH3AKIUUN YOAIAKOTCA, 3TO
OCBOOOXKIAET MPOCTPAHCTBO ISl OOABIECHUS JOMOTHUTEIbHBIX TPAH3aKLIMI B OJIOK.

Takum 00pa3oM, MOAIUCH U CKPUIITHI BBIIEISIOTCS B 000COOIEHHYIO CTPYKTYPY, IMEHYEMYIO
OTIEJIbHBIM CBUETEJIEM.

W Ttenepb, uTOOBI IPOBEPUTH BCE TPAH3AKIIMH, Y3y HYKHO 3arpyXaTh paclIMpeHHbINA OJOK —
3TO OCHOBHOH 6)101( + OT,[[eHbeIfI CBUOCTEIIb.

Dto ObLIa MATKAS BUJIKA, KoTOopas OblTa peanu3obana B 2017 romy.

12



T. Mamnun. «Pa3pabotka cmapr-koHTpakToB B Ethereum»

Omna paboTaer B TeKyIlel Bepcuur OI0KJYeliHa OMTKOMHA.

OpHako orpaHuYeHre pazmepa O0Ka Bce paBHO (PUKCHPYETCS Ha OJHOM MeradaiTe.

Bropoe npensyioxeHue mo yBeIM4YeHHI0 MaCIITAOUPYEMOCTH COCTOSIIO B TOM, YTOOBI TIOMHMO
OTIIEJILHOTO CBUJETESI, ellle YBEeJIMYHUTh Ipeiesl pa3Mepa OJoKa A0 OOJbIIero pa3mepa B Ba Mera-
Oaiita.

W 510 ynyuinenue HaspiBaetcs Segregated Witness 2X.

D70 OblIa 3aIIaHUPOBAHHAS KECTKasi BUIKA, KOTOpasl JOJKHA ObUIAa COCTOSAThCS B HOSIOpe
2017 roaa, HO He MPOIILIA U3-32 OTCYTCTBUS MOAJCPKKH COOOIIECTRA.

OpnHako mpH 3TOM YacTh cOOOIIeCTBa, He MpuHsB SegWit2x, mpousBesna KecTKUid (PopK ceTH
OUTKOIHA, YBEJIMIMB pa3mep Ooka OuTkoiHa 1o 8 MO.

W cBoiwo BeTky oHu Ha3Basu Bitcoin Cash.

15 mas 2018 roma 611 06HOBNEH TTpoTOKON cetu Bitcoin Cash ¢ 1ienblo yBenmmyeHust pazmepa
oioka 1o 32 MBb.

Mined By Ethe
30 txns
Mined By 1
Block 5370425
294 xns
> 1 min ago
Mined By Etherm
Block 5370424
55 tns
> 1 min ago
Mined By f2poc
Block 5370423
185 tuns
> 1 min ago

Tenepsp naBaiite paccMoTpuM, Kak Ethereum otHocuTcs K pazmepy OGnoka.

B Ethereum pa3mep 0;10ka MOXET MEHSITbCSI M OTPAaHUYEH JIMMHUTOM Ta3a, YKa3aHHBIM B 3aro-
JIOBKe OJIOKa.

Jlumur rasza Ha 0JI0K — 3TO MAKCUMAJIBHO JIOIYCTUMOE KOJIMUYECTBO ra3a B OJIOKe JUIsl Opejie-
JIEHUSI TOTO, KaK MHOTO TPAH3aKIMA MOXET IIOMECTUTHCS B OJIOK.

Hanpumep, y Hac ectp 5 TpaH3akiMid, M Kaxas TpaH3akuus uMeet aumur rasza B 10, 20, 30,
40 u 50. Ecim numut rasa Ha 6710k — 100, Torga nepsbie 4 TpaH3aKIMKA MOTYT IIOMECTUTHCS B OJIOK.

W maiiHepsl peraoT Kakue TPaH3aKLIUMU IOMECTUTh B OJIOK.

Ecnu nonbitathcs BKIIOYMTh TPAH3aKLMIO, KOTOpPask UCTIOb3YeT OOJIbIIIe ra3a, 4YeM TeKyIHUil
JIMMUT ra3a Ha OJI0K — OHa OyJieT OTBEprHyTa CEThIo U Balll D(PpUPHyM KIUEHT BbIIACT BaM COOOILEHUE
“TpaH3aKiys PEBBIIIAET JIMMHT ra3a Ha OJIoK”.

[Tpotokon mo3BossieT MaitHepy OJIOKa Pery;IMpoBaTh JIMMHT ra3za Ha 6710k Ha 0.0976 % B mobom
HarpaBJIeHUH.

Kto B Ethereum permaet kakoii Oyaer JTumMHT ra3a Ha 0710k? — MaitHepbl. OTIENBHO OT pery-
JIMPYEMOT0 MPOTOKOJIA, CTpATerus ¢ IMMUTOM raza okoso 5,000,000 crouT no yMon4aHuio B 00Jb-
IIMHCTBE KJIMEHTOB.
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T. Mamnus. «PaspaboTka cmapT-KoHTpakToB B Ethereum»

MaiiHepbl MOTYT U3MEHHUTH 3TO, HO MHOTHE TOTO HE JISJIAIOT ¥ OCTABJISIOT HACTPOUKH IO YMOJT-
YAHUIO.

ITOT pazMep MepeMeHHOro OJI0Ka YIIyUIIAT TPAH3AKIIMOHHYIO0 CKOPOCTb.

Oxupmaercs, 4To OH erre OoJblle YaydmuTces, korma Ethereum nepeiier kK goKa3aTeabCTBY
CTaBKMU.

Mer TOJIBKO 4YTO O6CYJII/IJII/I CETEBOEC pemeHI/Ie IJIA ITOBBIIIEHU A CKOpOCTI/I TpaHBaKHHﬁ.

Tenepp qaBaiiTe 0OCYIMM MEXaHMU3M MPOBEICHUSI TPAH3AKIMIA BHE CETH.

" L}
=7 n g < B

Xan Yelena Zeke

o
= —>
28TC ‘ l

Xan Yelena Zeke

-~

Xan Yelena Zeke

gD
(U

v
P i
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OpHUM U3 pelieHuil 17151 yBeJMUEHUs CKOPOCTH TPaH3aKLUil ABJISETCS BBITPY3Ka HEKOTOPbIX
TPaH3aKLMK U3 CETH.

ITO OCYILIECTBIAETCS MEXAY JOBEPEHHBIMU CTOPOHAMMU.

W sta pyHKIMS B OUTKOWHE HAa3bIBAETCS TUIATEKHBIM KaHATIOM.

[InarexHble onepauuy MOTYT OCYIIECTBJISATHCSA C MUHUMAJIBHBIMU KOMUCCUSIMM CO 3HAYM-
TeJIbHO 00J1ee BHICOKOW CKOPOCTBIO MEX/1y JOBEPEHHBIMU JIULIAMHU.

B TunuyHOM mtaTe;kHOM KaHasle B HETOYKY OJIOKOB 100ABJISIOTCS TOJBKO /IBE TPAH3AKIIUH, HO
MEX/1y YYaCTHUKaMU MOXET ObITh CIEJJAHO HEOTPAHUYEHHOE WJIM MOYTH HEOrpaHMUEHHOE KOJIYe-
CTBO IUIATEXEM.

W npumepom Takoro pemieHus ciayxut cetb Lightning Network.

Cerp Lightning Network cocTout u3 y3/10B 1 IByHalpaB/IEHHbIX IUIATEXHBIX KaHAJIOB.

[1narexHbIi KaHaJI YCTaHABIMBAETCS MEXy ABYMS y3J1aMU CETH.

Kaxaplil U3 ABYX y3JI0B IJIaT€XKHOTO KaHaja OJOKupyeT B OokyeliHe BUTKoMHA HEKOTOpyIo
CYyMMY CPEACTB Ul KaHaJa.

B manpHeiiiiem mpomyckHasi ClocOOHOCTh KaHajia OydeT onpeAeisiThbcs CYMMOW 3a0JI0KUPO-
BaHHBIX Y3J1aMU CPEJICTB.
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Settlement over

State Channel Transactions the blockchain
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Electric Vehicle Charging Station(s) Blockchain w/ Smart Contracts

Pemmenue Ethereum paciupsieT 3Ty KOHIEHIIMIO MJIATEKHOTO KaHaa 10 CMapT-KOHTPAKTOB.

Kanasbl cocTosiHMS — 3TO pacIiMpeHre KOHLENIUY TUIATeKHOTO KaHaa JJist II0OOW TpaH3akK-
I Ha ypOBHC HpI/IJIO)KeHI/Iﬂ.

Mexanusm HasbiBaeTcs State Channel, TOCKOJIBKY COCTOSIHUE Y3714 B OCHOBHOM IIETIOUKe OJIOKH-
pyeTcsi py TPaH3aKIIMKU BHE CETU U TIEPUOANIECKH CHHX POHU3UPYETCS C COOTBETCTBYIOIUME OOHOB-
JICHUSIMM C OCHOBHOM LIETTIOYKOM.

Kanasel coctosiHust paboTaioT myTeM «OJIOKHUPOBKIM» HEKOTOPOU YaCTH COCTOSIHUS OJIOKUeiHa
B MHOTOCEIrMEHTHBIN KOHTPAKT, KOHTPOJIMPYEMBIH OMpeesieHHbIM HA0OPOM yUaCTHUKOB.

CocrosiHre, KOTOpoe «OJIOKMPOBAHO», HA3BIBACTCS ICTIOBUTOM COCTOSTHHS.

ITO MOXKET ObITh ONpeIeSIeHHOE KOJIMYECTBO 3(prpa UM TOKEHOB.

[Moce Toro, Kak Aeno3ut 3a0JIOKUPOBAH, YIACTHUKM KaHasa UCIOIb3YIOT OOMEH COOOIIEHU-
sIMH BHE CETHU, ‘{TO6I)I O6M€HI/IBaTI) U IOAII1UChbIBATh IIefICTBHTeJIbHI:IC TpaH3aKLII/II/I ethereum, HE pa3—
BepThIBasi UX B IIEMIOYKY. DTO TPaH3aKIUH, KOTOPIE MOTYT OBITh T0OABJIEHHI B IIETIOUKY B JII0OOE
BpeMmsl.

OOHOBJIEHHE COCTOSIHUS KaHaJIa BCET/Ia OCYIIeCTBIISIETCS eMHOITIACHBIM pellleHeM CTOPOH.

BCG CTOpOHbI IIOAIMMCBHIBAIOT U COXpaHHIOT CBOU CO6CTB€HHI)IG KOIT1n Ka)KIIOfI TpaH3aKHI/II/I BHE
CeTH.

[MockonbKy 3T TPaH3AKIMK MPOUCXOAAT TOJHOCTHIO BHE OJOKYelHa, OHM UMEIOT HYJIeBbie
TPaH3aKIIMOHHBIE COOPBI, U KX CKOPOCTh OIPAaHUYEHA TOJIBKO UX OA30BBIM MPOTOKOJIOM CBSI3H.
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Fast, cheap, scalable tokentransfers for Ethereum

The Raiden Network

[Tpumepom peanusaiu TakOro MPOTOKOIA CIIykUT ceTh Raiden Network, padoTaoriast moBepx
Ddepuyma.

Elie onvH moaxos K yBEJIMYEHUIO CKOPOCTH 00PaOOTKHY TpaH3aKIui Ha3biBaeTcs Sharding.

B Hacrosiee BpeMsi KaxIblid OTAENbHBIN y3el, paboTtatoiumii B cetu Ethereum, nomken o6pa-
OaThIBaTh KAXKAYI0 TPAH3AKIIUIO, TPOXOIAIIYIO YEPE3 CETh.

910 JaeT OJ0KYEHHY BBICOKYIO CTENeHb OE30MaCHOCTH M3-3a TOTAIBHOW BAIMIALMH, HO B TO
e BpeMsl 9TO 03HAYAET, YTO BeCh OJIOKUEHH TaK ke ObICTP, KaK €ro OTIeJIbHBIE Y3JIbl, HO HE CyMMa
9TUX Y3JIOB.

To ecTb CKOPOCTh OJIOKYENHA OIPAHUYMBAETCS] CKOPOCTBIO OTIEIBHOTO y371a CEeTH.

B Hacrosimee Bpemsi TpaH3akimu DdepuyMa 00padaThBalOTCS HE MapasliesbHO, M Kakaas
TPAH3aKIMsI BHITIOIHSETCS TIOCIEA0BATEBHO B IJI00AJIbHOM MaciiTade.

[Mostomy nonxox 3akmouaercs B blockchain sharding, rae mbl pa30riBaeM Bce COCTOSIHUE CETU
Ha Kyuy pasiesioB, Ha3blBaeMbIX shards, KOTopble cofepkaT CBOI0 COOCTBEHHYIO HE3aBUCUMYIO YacTh
COCTOSIHUSI M UCTOPHUIO TPAH3aKIIMK.

B st0ii cucteme onpezeneHHble y37bl 00padaThIBAIOT TPAH3AKLIUK TONBKO JJIs1 ONPeeIeHHbIX
shards, TeM camMbIM B 11eJIOM YBeTMUMBAs IPOIYCKHYIO CIIOCOOHOCTD TpaH3aKIIUH.

Sharding siBnsieTcst mepcHeKTUBHBIM MEXaHU3MOM [1s1 MacIITaOMpOBaHUs OJIOKUYeiHa.

OpnHako Mpy TakoM MoAxoje TpeOyeTcsi pelIuTh TaKKUe CIOKHBIE 3aJaul, Kak Mex shards Kom-
MYHUKaIMs 1 00111ast 6e30MaCHOCTh TAKOTO Pa3/ieIeHHOro OIOKUeiHa.
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JHeneHTpaan30BaHHbIe NPUJIOKEHUS

,HH)I MOHATUA NEHCHTPAJIM30BAHHOI'O IIPHUJIOKCHUA MOKET OBITH HE OIHO OIIpEHCJICHUC.

,U,E‘LI,E HTpaNM30BaHHbIE NPUAOKEHWA:

OTKPLITBIN UCXOAHBIIA Ko, B naeane ko ponweH Goith
CamonoAAepHUBAEMbIM U BCE M3MEHEHWA B KOAE AOMKHbI ONPeaenaThea
KOHCeHcycom unu BonslMHCTBOM ero nonsk3osateneid. M kog, aomkeH
6bITb AOCTYNEH ANA MPOBEPKHM.

JeueHTtpanusauua. Bee 3anucu o paboTe NPUNOHKEHWA AOMKHbI
XpaHWUTLCA B 06LEe0CTYNHON U AeLeHTpann3oBaHHOM uenoyke 6aoka.

Banuaatopbl Leno4ku 6NOKOB AONMHBI NOOWPATLCA.

MpoTtokon. CoobLuecTBO NPUNOKEHUA LONMKHO COrNACOBaATL
KpunTorpaduyeckuii anroputm, yTobbl NOKa3aTh 4OKA3aTENbCTEO
LEHHOCTH.

Tem He MeHee, y JelEeHTPaTM30BAHHBIX PHJIOKEHUI €CTh OOIIIe YepPTHI:

ITO OTKPHITHIA NCXOAHBIN KOAI. B nease ko JoymkeH ObITh CAMOTIONIEPKUBAEMBIM 1 BCE M3Me-
HEHMs B KOJIE JIOJKHBI OMPEeNsIThCs KOHCEHCYCOM MIIM OOJIBITMHCTBOM €ro nosb3oBareseil. U kox
JOJIKEH OBITh IOCTYTIEH ISl IPOBEPKU.

HeuenTtpamsanus. Bee 3amicy o paboTe mpuiIokeHus T0IKHBI XPAaHUTHCS B OOIIEAOCTYITHOM
Y JELEHTPAJIM30BAHHON IIETMOYKe OJI0Ka.

Banmnartops! 1iernodku 610KOB OTKHBI MTOOMIPSITHCS.

[Mporokosn. CooO1ecTBO MPHUIIOKEHUST JOJDKHO COIIACOBATh KPUNTOrpapMuecKuil ajropurm,
YTOOBI MIOKA3aTh JI0KA3aTEIbCTBO LIEHHOCTH.

Hanpumep, Bitcoin ucnons3yer Proof of Work (PoW), u Ethereum B Hactosiiee Bpemsi
ucnonb3yet Proof of Work ¢ mimanamu ru6punsoro Proof of Work/Proof of Stake (PoS) B Oynymem.

Ecnm mMbl npuaepkuBaeMcsl BHIICTIPUBEICHHOTO OIpe/ie/IeHNs], TIEPBbIM JEeleHTPaIN30BaH-
HBIM TPUJIOKEHHEM ObUT (DAKTUIECKH caM OMTKOWH.

BUTKOIH — 3TO caMONOIepKUBAIOIIMIACS MyOIMYHBIIN KypHaJI, KOTOPBI MO3BOJIsET SPdek-
THBHBIE TPAH3aKIIMHU O€3 MOCPEJHUKOB U IIEHTPATN30BAHHBIX OPraHOB.

YT0OBI 3aIyCTUTD MPOEKT JIEIEHTPATN30BAHHOTO TPUJIOKEHNST HEOOXOANMO:

Coznarh TEXHMYECKUI JOKYMEHT OeJible CTPaHHILIBI MM OeJTylo KHHUTY.

Bamn TexHrmueckuil JOKYMEHT JIOJKeH 0O03HAUUTh 33/]a4y, KOTOPYIO Bbl XOTUTE PEIIHT.

OH 10KeH YeTKO yKa3aTh HaMEePEeHHsI U LIeJN PHIIOKEHHSL.

OmnuimTe 11aH pacrpe/iesieHus! TOKeHOB M KaK Bbl COOMPAETeCch 3TO JIeaTh.

Omnpenenute MexaHU3M JOCTHKEHMs KOHCEHCYca M HallMUTE CBOIO KOMAaHIy MEHEKEpPOB U
Ppa3pabOTUYMKOB.

Bynbre 4ecTHbI ¢ MOOBIMU TEXHUYECKUMH TPYTHOCTSIMHU, KOTOPBIE BBl IPEIBUINTE, U YETKO
U3JI0)KUTE CBOM TEXHUYECKHE TPEOOBAHMS.

OTKpO¥TE JUCKYCCHUIO TTO CBOEMY TUTaHy U c(pOpPMHpPYITEe COOOIIECTBO.

[Momyuute 0OpaTHYIO CBSA3b M COOTBETCTBYIOIIMM 00pa3oM repepadoTaiiTe CBO IUIaH.
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[Nocne Toro, Kak mpuiIokeHHe HaOepeT JOCTATOYHBIN MMITYIIbC, OMpPEeUTe JaTy MPOJaKH
TOKEHOB.

Beo6-caiiT mpoyaxu TOKEHOB JIOMKEH UMETh BCIO MH(POPMAIIHIO, KOTOpask MOXKET MOHAI0OUTHCS
MHBECTOpPAM.

Haunute pa3paOoTKy ¥ MPUBETCTBYHTE HOBBIX pa3paOOTUMKOB.

JletieHTpanr30BaHHOE MPUIIOKEHHE HYK/IAeTCsl B TIEPBOHAYATIbHOM TPEVIOKEHUN MOHET WJIH
Initial Coin Offering (ICO).

[NosiBnenre HoBoro MpumItoxkeHus: B coodmectBe blockchain HaswiBaercs ICO.

ICO sBnsiercss MepornpusiTieM 1Mo cOOpy CpPeACTB, KOTOPOE OCHOBAHO Ha MPOjake TOKEHOB,
KOTOpbIE MOTEHIIUATIHO MOTYT IPUHECTH B OyayIieM MpHObLTH AJIs1 XOPOIIO OCBEAOMJICHHBIX U CMe-
JIIX THBECTOPOB.

B ICO 1iena TokeHa mpou3BOJIBHO OIpeIeIsieTcss KOMaH 101, 3amycKaloliel MpuiokeHue.

[Nocrne Toro, Kak TOKEH perucTpupyercsi Ha Oupxke, ero 1eHa 3aTeM KOppeKTHPYETCs TOPramMH.

KoHneuHast crouMocTb TOKeHa OyAeT onpeessaTbCsl YYaCTHUKAMU CETH.

Heszasucumo ot tounoctu otienku TokeHa [CO, octaercs dpaktom, uro cam ICO siBnsieTcst 1Bu-
XKYIIIAM CHJION OJTOKYeiHa.

ICO - HeoOXonMMBIA KaTaau3aTop AJisi OTKPHITUSI BO3MOKHOCTEW U pacIIMPEHUs] CTOMMOCTH,
KOTOPYIO MpejyiaraeT OJOKYeiH.

Apps

Data Center

/ 1\

Urak, yro takoe Dapp?

Dapp uim JeteHTpain30BaHHOE MPUIIOKEHUE peliaeT 3a1a4y, KoTopasi TpedyeT HCHoIb30Ba-
Hus (pyHkumi blockchain u ungpacrpykrypst blockchain 11s peanusanuu cBoeu Lesu.

Kax npaBuiio, y Dapp ectb BeG-unTepdeiic, a Takxke OJOKYSHH U KO, UX COSAMHSIOIIHA.

B Takoii apxutektype BeO-untepdeiic Dapp nepenaer BHeIIHNE JEUCTBUS OT MOJIb30BaTENEH
B uH(ppacTpykTypy blockchain u Bo3Bpaiaer oTBer Ha HuX.

B D¢depuyme Dapp nnunmupyer TpaH3akUUK 1S BbI30Ba (DYHKLMI B CMapT-KOHTPAKTe.

370, B CBOIO OYepe/ib, 3aMMCHIBAET TPAH3AKIMU U U3MEHEHHE COCTOSIHUSA B LIEMOUKe OJIOKOB.

W BHemHuit untepdeiic Dapp MoxkeT ObITh TAKMM K€ MPOCTBIM, KaK UHTEep(ec KOMaHTHOM
CTPOKH.

Wnu 3170 MOXeT ObITh CTI0KHOE BEO-TTPUIIOKEHUE WITH MOOUITIBHOE TTPUJIOKEHHE.
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NHCTpyMEHTHI pa3padoTKu

MHCTpyMeHTbI pa3paboTku

https://github.com/embark-framework/embark
Embark - 3To nnatdopma, KoTopan No3BoNAET Bam Nerko pazpabaTbieaTh U pa3eepThiBaTh
[eLeHTpanr3oBaHHble NpunoxeHna (DApps)

https://etherscripter.com/
EtherScripter — HHCTPYMEHT BU3YanbHOro CO34aHMA CMapT KOHTpaKToB anA Ethereum

https://github.com/trufflesuite/truffle
Truffle - 3To cpena paspaboTku M Nnathopma TecTMpoBaHWA ana Ethereum

https://populus.readthedocs.io/en/latest/
Populus — 370 dpeiimBOpK pa3paboTKM cMapT KOHTpaKToB AnA Ethereum

https://github.com/ethereum/mist
Mist - 6pay3ep ANA feleHTPanM30BaHHbIX BEO-NPUNOHKEHNA

https://github.com/paritytech/parity
Parity - GbICTPBIA M NErkuid KNKeHT Ethereum, KOTOpPbIM MOXHO MCNONL30BATL ANA AOCTYNA K
[eLeHTPaNU30BaHHbIM NPUIOKEHUAM

Embark — 310 mnardopma, KoTopas Mo3BOJISET BaM JIETKO pa3palaTbiBaTh U pa3BepPTHIBATH
JELIEHTpAJIM30BaHHble npuioxeHus (DApps).

C Embark Bbl MOXkeTe aBTOMaTU4ECKH pa3BEPThIBATh CMAPT KOHTPAKTHI U UCIIONB30BATh UX B
BameM JS-kone.

Embark no3sosnser cieanTb 3a U3BMEHEHUSIMUA B CMapT KOHTPAKTe, U, €CJIM Bl OOHOBUTE KOH-
TpakT, Embark aBTOMaTH4yecKkr 3aHOBO pa3BEpHET CMapT KOHTPAKT U IIPUJIOKEHHUE.

EtherScripter — ”HCTpyMEHT BU3YyaJIbHOTO CO3JJaHMsI cMapT KOHTpakToB ajs Ethereum.

Truffle — 310 cpena pa3padotku u riargopma Tectupoanus s Ethereum.

Populus — 310 (ppeiiMBoOpk pa3padoTku cMapT KOHTpakToB it Ethereum.

Mist — 6pay3ep 711 JeHeHTPATM30BAHHBIX BEO-TTPUIIOKEHHUI.

Parity — ObIcTpBIif 1 Jlerkuii KimeHT Ethereum, KOTOPBII MOKHO MCTIONB30BATh IS IOCTYTIA K
AEUEHTPAIN30BAHHBIM HPUIIOKEHUSM.
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https://github.com/ethereum/go-ethereum/wiki/geth
Geth — knueHT Ethereum, paboTaloLLmil M3 KOMaHAHOW CTPOKM.

https://github.com/trufflesuite/ganache-cli

TestRPC — MHCTPYMEHT, KOTOPLIW NO3BONAET OAHOM KOMaHZOW pa3BepHyTb NpUBaTHbIN BaoK4elH ¢
BK/OYEHHBIM RPC NPOTOKO/N0M, AECATKOM 3apaHee CO3AaHHbIX akKayHToB, paboTaiowmm MmaitHepom 1
Tak ganee.

https://github.com/ethereum/remix-ide
Remix - caman nonynapran Bpay3epHan cpefa pa3paboTu ANA CO34aHUA CMapPT KOHTPaKTOB.

Geth — kiment Ethereum, paGoTtarorumii 13 KOMaHIHOW CTPOKH.

TestRPC — 310 uncrpyment Truffle, KOTOpBIi 03BOIAET OQHON KOMaH/I0M pa3BEpPHYTH IIPU-
BaTHBIN OJOKYeiH ¢ BKIOYeHHBIM RPC mpoTOKOJIOM, IeCATKOM 3apaHee CO3[JaHHbIX aKKayHTOB,
paboTaoLIMM MailHEpOM U Tak Jajee.

Remix — camas nomnynsipHasi Opay3epHas cpefa pa3padOTKH AJ1s1 CO3/IaHKsI CMApT KOHTPAKTOB.
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BBenenne B Ethereum

B Ethereum cMapTt KOHTPaKTBl — 3TO CKPUNTHI, KOTOPIE MOTYT 00padaThIBaTh ICHBIH.

ITH KOHTPAKTHI COOMOAIOTCS M 3aBEPSIOTCS] CTOPOHAMM, KOTOPBIX MBI Ha3bIBaEM MaiHEpaMH.

Maiinepsl 100aBISIOT TPAH3AKLMIO (BBIIIOIHEHNE CMapT-KOHTPAKTa, OIUIaTy KPHUIITOBATIOTOM
U T. 1.) B MyOJIMYHYIO KHUTY, KOTOpast Ha3biBaeTcst 0;10koM. Biioku 06pasyioT OioKyeiiH.

3a noOaBieHHe TPaH3aKLUMM MaiiHepaM HYXHO OIUIaTUTh YTO-TO BPOAE «Ia3a», CTOMMOCTb
KOTOPOTO OIPEAEISeTCS B KOHTPAKTE.

Korga Bbl myOnukyeTe cMapT-KOHTPAaKT WM BBIMOJIHSETE CMapT-KOHTPAKT, WM MEPEBOAUTE
JEHBI'U Ha IPYTO¥ aKKayHT, Bbl IUIATUTE HEKOTOPBIA 3(pUp, KOTOPbIN Ipeodpa3yeTcs B ras.

A -iump_ ;
/)—\ I T I
| T e B e B
OmpasnTens TPaMIBKLIN ?—'—-—". L e h:.-"."u f ni‘""‘/} Nanysarens
250 200 170 170

Ocrarok

Havanswoe rass

KOM-BO rada
]

«["a3» — 310 Ha3BaHUWe CHEMAILHON €AUHUIIbI, UCTIONb3YeMO B Ddupuyme.

ITa eAMHUIIA U3MEPSIET, CKOJIBKO PadOThI TpeOyeTCs TSl BBHIIIOHEHUsT IEWCTBUS WM Ha0opa
IEUCTBUH.

Hampumep, i 3amycka BbIUHC/IeHHUs KpuniTorpaguyeckoro xema tpedyercst 30 ra3oB 1ioc
6 Ta30B IS X3IIUPOBAHUS KXABIX 256 OUT TaHHBIX.

Kaxpnas oneparust, KotTopast MOXeT ObITh BHITIOTHEHA TPAaH3aKIIMEH WM KOHTPAKTOM Ha TUIat-
dopme Ethereum, TpeOyeT onpeneseHHOro KoJMJyecTBa ra3a, pyu TOM Ofepaiu, Tpedyromme 60Jb-
IIIEr0 KOJIMYECTBA BBIYUCITUTENBLHBIX PECYPCOB, TIOTPEOIISIOT OOJIBINE Ta3a, YeM Olepaluu, Tpeoyio-
11e HeOOJIBIIIOTO KOJIMYECTBA BHIUMCIIUTEIIFHBIX PECYPCOB.

a3 obecrieunBaeT oruiaTy COOTBETCTBYIOIIEH KOMICCHH 32 TPAH3AKIIUH, TIepeaHHbIe B CETb.

TUM MBI TAPAaHTUPYEM, UTO CETh HEe YBSI3HET B padoTe, BBHIMOIHSIS MHOTO BBIUMCIIATETBHOM
PabOThI, KOTOpasi HUKOMY HE HYKHa.

DT0 Apyras cTparerus OIuiaThl, O CPABHEHMIO C OIUIATOH 32 TpaH3akluMIo B Bitcoin, KoTtopas
OCHOBaHa TOJILKO Ha pa3Mepe TPaH3aKIMK B KMJIOOATax.

Tak kak Ethereum no3BosisieT BBIIOIHATH POU3BOJIBLHO CIIOKHbIA KOMITBIOTEPHBIN KOJI, KOPOT-
Kasl JUTMHA KOJIa MOJKET IPUBECTU K OOJIBIIIOMY KOJIMUYECTBY BHIUMCIIUTETLHON PaOOTHI.

[ToaToMy BaXHO M3MeEpSTh 3Ty paboTy, a He MPOCTO ONPENeNATh OIJIaTy B 3aBUCUMOCTH OT
pasmepa TpaH3aKI1K WM KOHTPAKTA.

Xorts ra3 — 310 €ANHNIA NUBMEPEHUS, HET HUKAKOI'O TOKECHA IJId I'a3a.
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To ectb BbI He MoxeTe BiaageTh 1000 razamu.

BwmecTo 3T0r0 ra3 cyiectByer ToJIbKO BHYTPU BUPTyaibHOM MamuHbl Ethereum, kak pacuer
TOTO, CKOJIbKO paOOTHI BBITIOJTHSETCSI.

Korga geno moxoaut 10 (hakTHUECKO OIUIaThl ra3a, KOMUCCHS 3a TPAH3aKIIMIO B3UMAeTCsl KakK
orpe/ie/IeHHOe KOIMUuecTBO a¢pupa — TokeHa cetu Ethereum.

STUM TOKEHOM MalHepbl BO3HAIPAKIAIOTCS 32 CO3/1aHKe OIOKOB.

CHayasa 3T0 MOXeT MOKa3aThCsl CTPAHHBIM.

[Touemy pabota He u3Mepsiercs cpasy B aupe?

OTBeT 3akJo4aercsi B TOM, 4To 3(pHp, Kak U OMTKOWHBI, UMEET PHIHOYHYIO IIeHY, KOTOpas
MOET OBICTPO U3MEHUTHCS.

[ToaToMy 1M0I€3HO OTAENUTH IIEHY BBIYMCIUTELHON PabOThI OT IIEHBI TOKEHA WK 3(upa, Tak
YTO CTOMUMOCTb PAOOTHI HE IOJKHA MEHATHCS KaXbIA pa3, KOrJaa ABUKETCS PHIHOK.

Oneparyisi UMeeT CTOUMOCTD I'a3a, HO CaM Ta3 TakXke UMEeT CTOMMOCTh, U3MepsieMyIo B a¢upe.

Jlns1 mepeBojia TOKEHOB C OMHOTO KoIlesibka Ha qpyroi Tpedyercs 21000 raza.

JI71s1 co3maHmsi cMapT-KOHTPAKTa MOXET IMOTPe0OBaThCs pa3HOE KOMMUYECTBO Ta3a.

JI7151 BBITIOTHEHU ST CMapT-KOHTPAKTa TAaKXkKe MOXKET MOTPedOBaThCsl Pa3HOE KOTMYECTBO rasa.

BebinosHeHre BHIYUCTUTENBHBIX JEHCTBUN B BUPTYaJIbHOW MaliMHe D(upryma CTOUT OYeHb
J0pOro.

[TosTromMy cmapT-KOHTpakThl Ddupuyma OObllle MOAXONAT AJS PelIeHHs] MPOCTHIX 3aad,
TAaKMX, KaK peann3aliysi MpoCToi OM3HEC-JIOTMKY WITH IPOBEPKH LM POBOM MOIIKCH U IPYTHUX KPHUII-
Torpapuecknx 0ObEKTOB, YeM ISl peasiu3aiiuy 0oJiee CJIOKHBIX ClIEHApUEB, KaK BHIYMCIUTEIbHBIX,
TaK U XPaHEHUsI IAaHHBIX, KOTOPbIE MOT'YT MOCITYKUTh HICTOUHMKOM BBICOKOW Harpy3KHd Ha CETb.

W KOMUCCHOHHBIE TUIATEXHU MIOMOTAIOT MPEJOTBPATUTh YPE3MEPHYIO HArpy3Ky Ha CETb.

Ecnu Ob1 B ceTr He ObLJI0 KOMUCCHOHHBIX TUIATEKEH, 37I0YMBIIUIEHHUK JIETKO MOT ObI HAPYIIIUTh
paboTty cetH, 63 KakKux-JMOO0 MOCIeICTBUI, MHUIIMUPOBAB MOCPEICTBOM TPAH3AKIIMH BHIIIOIHEHUE
OECKOHEYHOTO IMKJIa BBIYUCITUTENBHBIX JACHCTBUM.

Takum 0Opa3oM, KOMUCCHH 3aIUIIAIOT CETh OT MpeTHAMEPEHHBIX aTak.

DdupryM rpeacTapiiseT COO0 MaIIMHY COCTOSTHUH, (DYHKITMOHUPYIOIIYIO TOCPEACTBOM TPaH-
3aKIUH.

Pasnble cueta MHUITMMPYIOT Hiepexo Dpupryma U3 OHOTO TII00ATBHOTO COCTOSIHUS B IPYTOE.

B camom 6a30BOM cMBICTIe, TpaH3aKIMs SBJISETCA YacThl0 KOMaH/Bl C KpUMTOrpahuuecKoi
TMIOJINKCHIO, KOTOpasi TeHEpUPYeTCs CYETOM BIIAJIEITblIA, CEPUATU3YETCS M 3aTeM TiepeaéTcs B OIOK-
YEeWH.

W ectp ABa THIA TPAH3AKIMIA: COOOIIEHUS W TPAH3aKIMU CO3AaHMS KOHTPAKTOB.

MOXHO CKa3aTh, YTO TPAaH3aKIMU SIBJISIOTCSI CBOETO POjia MOCTaMH MEX/y BHEITHUM MHPOM
Y BHYTPEHHUM COCTOsTHUEM Dupuyma.

[Tpu 3TOM CMapT KOHTPAKTHI MOT'YT B3aUMOJEWUCTBOBATH APYT C APYTOM.

KoHTpakThl, cymmecTBylolye B II00TbHON 00JIaCTH JEUCTBUS COCTOSIHUS DpUprUyMa, MOTYT
B3aMMOJICHICTBOBATH C KOHTPAKTAMU BHYTPH 3TOM ke 00JIacTH AEeHCTBUS.

OHH en1aloT 3TO MOCPEICTBOM «COOOIIEHHI» MITH «BHYTPEHHUX TPAH3AKIIUI» B apec IPyrux
KOHTPAKTOB.

MO3XHO cKa3aTb, UTO COOOIIEHHSI WM BHYTPEHHHE TPAH3AKIIMK CXOXKHU C OOBIYHBIMU TPaH3aK-
IUSAMHA, HO OTJIMYAIOTCA TeM, yTo oHU HE reHepupytorcs cueramu BiIaJIeNblEB.

WX reHepupyIoT caMu KOHTPAKTHI.

3T0 BUPTYyaJIbHbIE OOBEKTHI, KOTOPHIE, B OTIIMYKE OT TPAH3AKIIUI, HUKOI/IA HE CEPUATU3YIOTCS
U CYILIECTBYIOT TOJIBKO B CP€/ie BBIIOJIHEHUS Dpupryma.

Korga oguH KOHTpaKT OTHpaBisieT BHYTPEHHIO TPAaH3aKIMIO HA aJpec CY€Ta JIPyroro KOH-
TPAKTa, BBIMOJHSIETCS COOTBETCTBYIONIMIA KOJI, TIPOITUCAHHBIN B KOHTPAKTe-TMoIyJarese.
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[Tpu 5TOM TUMUT rasza, ycTaHaBJIMBAEMBbII CYETOM BJIA/IENbIIA, JOJIKEH OBITh JOCTATOYHBIM IS
BBITIOJTHEHUSI TPAH3AKIMH, BKJIIOYAs JOObIe TIO33/1aui — KaK, HalpuMep, COOOIIEHUsT MEKIy cue-
TaMU KOHTPAKTOB.

Ecnu B niernoyke TpaH3aKIMiA U COOOIIEHHIA TIPY BBINOJTHEHUM OTAEIBHOTO COOOIIEHUsT ObLT
McYepIiaH JIMMHT rasa, TO repeiada 3Toro ¥ BCexX CIeAYIOMMX 32 HUIM COOOIIEHHH, CBA3aHHBIX C ITOM
TpaH3aKIyel, OyleT OTMEHeHa.

Takum 00pazom, ra3 — 3T0 eAUHUIIA, UCTIONIb3yeMast Uit 0003HAUEHHs pa3Mepa KOMUCCUH 3a
OIpeJeSEHHOE BBIYUCIUTEIBHOE JEUCTBYE.

Ilena raza npezacTasisieT cOOOM TO KOJMYECTBO 3(PUPOB, KOTOPOE BBl TOTOBBI MOTPATUTH HA
KaX[yI0 eqUHUITY rasa.

MaxcumantsHan
NamuT rasa Lieva rasa KOMMCCHR 38
x - TPaH3aKLMIO
50,000 20 gwei 0.001 Ether

Ona n3mepsercs B «Gwei».

«Wei» — 3T0 HarMeHbllas equHULA pupa, 1 apup = 10'® Wei.

Opun Gwei pasen 1 000 000 000 Wei.

Js1 KaxkI0M TpaH3aKIMK OTIIPaBUTEIb YCTAHABIMBAET JIMMUT Ta3a U LieHy rasa.

[TpousBesenue LieHbl ra3za ¥ JUMHTA Ta3za AaéT MakCUMallbHOe KonudyectBo Wei, KOoTopoe
OTIPaBUTENb TOTOB 3aIIATUTD 32 BHIIIOJHEHHUE TPAaH3aKIIMU.

[Tpeanonoxum, 4to OTIIpaBUTENb ycTaHaBIuBaeT TUMUT raza 50 000, a ueny raza 20 Gwei.

ITO O3HAYAET, YTO OTIPABUTEIIH TOTOB MIOTPATUTH HA BHITIOJIHEHUE ITOW TPAH3aKIIMKU He Ooliee
yem 50 000 x 20 Gwei = 1 000 000 000 000 000 Wei = 0,001 s¢dupa.

Takum 00pa3zoM, JJTMMUT ra3a MpeAcTaBisieT OO0 MaKCUMAJIbHOE KOJIMUECTBO ra3a, KOTOpoe
TOTOB OIUIATUTh OTIIPABUTEITD.

[Tpu 3TOM, Ha CUeTy OTIpaBUTES JOIKHO HAXOAUTHCS TOCTATOYHOE KOJTMYECTBO 3(UPOB 11
OIUIATHl MAKCHMAaJIbHOIO KOJIMYECTBA rasa.

[Nocne BHIMONMHEHUsT TPAH3aKIMK SKBUBAJICHT JIIOOOTO KOJIMUYECTBA HEHCIIOMb30BAHHOTO Ta3a
BO3BpAIAeTCS HA CYET OTIIPABUTEINS B 3(pupax, Oymyur OOMEHSIHHBIM IO TIepPBOHAYAIbHOM CTaBKe.

Ecnu oTripaBuTeNns He MpeNoCTaBIIsieT HEOOXOIMMOTO TSI BBHITIOHEHUsT TPAH3AKIIUK KOJIYJe-
CTBa ra3a, U OHO MCYEpIbIBAETCS B Ipolecce €€ BHIMOTHEHUs, TO TaKas TPAH3AKIMs MPU3HAETCS
HEEHCTBUTEIHHO.
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B 31OM CIly4ae BbINONHEHNE TPAH3aKIMH MIPEPbIBACTCS, JTIOObIE IIPOM3BEAEHHBIC €10 N3MEHEHHUSI
B COCTOSIHUM CE€TH OTMEHSIIOTCS M D(PpUpryM BO3BPAIIIAETCSI B COCTOSIHUE, B KOTOPOM OH HAXOMJICS
repe/i HauaJioM TPAH3aKIMU — KaK eciid Obl e€ BOBCe He OBbLIO.

Tak Kak K TOMy MOMEHTY, KaK OTIYIIEHHOE Ha TPAH3aKIIMIO KOJIMYECTBO ra3a ObUIo UCUEepIiaHo,
MallliHa yXe 3aTpaThjia Pecypchl Ha BBIMOJHEHUE BHIUUCIICHUI, JIOTUYHO, YTO B 3TOM CJIydae Iiara
3a ra3 OTIPABUTENIO TPAH3AKIIMK HE BO3BPAIIIAETCSI.

Bce cpencrtBa, yruiaunBaemble 3a ra3 OTIpaBHUTENIEM TPAaH3AKIUM, OTIPABJISAIOTCS Ha aJpec
BBITOIONIPUOOpETATENsI, OOBIYHO ITO apec MaiHepa.

Kak mpaBuiio, yeM Bblllle 1IeHa ra3a, KOTOPYI OTIPABHUTEN b TOTOB 3aIUIATHTh, TeM OOJIbIIee
BO3HArpa’x/IeHUE MOJTyYUT MaifHep 32 BHIIOJTHEHHE TPaH3aKIIMHU, U, CJIeI0BATENIbHO, TEM BBIIIIE BEpPO-
SITHOCTh TOTO, YTO MaiiHep BHIOEPET UMEHHO 3Ty TPAH3aKIHIO.

Takum 06pa3oM, MallHepbl MOTYT BBIOUPATh, KaKKe TPAH3AKITUHM OHU XOTST MOATBEPAUTH JTUOO
MPOUTHOPHPOBATb.

JI71s1 TOro 4TOOB TOMOYDb OTITPABUTEIIO TOHSTh, KAKYI0 CTOMMOCTD ra3a eMy CJeayeT YCTaHO-
BUTbh, Y MATHEPOB €CTh BO3MOXKHOCTH COOOIIUTH MYyOJIMYHO O MUHUMAITLHOM TIeHe ra3a, Py KOTOPOu
OHM OYIyT BBIIOJHSATH TPAH3AKIHH.

I"a3 vcronb3yeTcst ist OIIaThl HE TOJILKO BHIYMCITUTEBHBIX ICUCTBHI, HO M XPAHCHUS JIAHHBIX.

Oo6mias miuara 3a XpaHeHHE MPOMOPIMOHATbHA HAMMEHBIIEMY HCHOJIb30BAaHHOMY OOBEMY,
KparHoMy 32 GaiiTaM 4uCIIy.

B komuccnu 3a XpaHeHUe IaHHBIX €CTh CBOU HIOAHCHI.

Hanpumep, Tak Kak yBeJMYeHHE pa3Mepa XpaHWIMINA YBEIMUYMBAeT pa3Mep Oasbl JTaHHbBIX
COCTOSIHUM JJ1s1 BCEX Y3JIOB, TO JUIsI ITOJIb30BATeNel CETH MPEAyCMOTPEH CTUMYJT K COKPAILIEHUIO KOJIH-
YecTBa XPaHUMBIX JaHHBIX JI0 HEOOXOIMMOTO MUHUMYMA.

[Mostomy, eciii TpaH3aKIMs WHHUIIMHMPYET BBITIOJIHEHUE NEWCTBHS, B pe3yJbTaTe KOTOPOro
00BEM 3aHMMAEMOTO XPAaHWJIMIIA COKPAIAETCs], TO KOMUCCHUS 32 BBITIONHEHHE ITOW OIeparvy He
B3umMaetcs, [TJTKOC nmpou3BoauTcst BO3BpAT CPENICTB 32 OCBOOOKAEHHBIN OOBEM.

Takum 06pa3om, ecTb pa3HHIIA MEXKIAY TPAH3aKIMEH, B KOTOPOH Ta3 3aKOHUWIICS U TpaH3aK-
IMel, KOTopasi He UMeeT JIOCTATOYHO BHICOKOTO YPOBHSI LICHBI 3a Ta3.

Eciu 1ieHa Ha ra3, KOTopasi yCTAHOBJICHA B TPaH3aKIIMK, CJMIIIKOM HH3Kasl, HUKTO Jake He
MOTPY/AUTCS BHIOIHUTD TPAH3AKIIHIO.

Ona npocto He Oy/ieT BKJIIoUeHa B OJIOKUESHH MaitHepaMHu.

Ho ecnu npenocraBnena npriemsiemMasi lieHa Ha Ta3, a 3aTeM TPaH3aKLusl MPUBOIUT K TaKOM
BBIYMCITUTENILHON paboTe, YTO JIMMUT ra3a OyleT UcUepriaH, TO STOT ra3 CYUTACTCS «IIOTPAYEHHBIM>,
Y OH HE BEpPHETCs1 00paTHo.

MaiiHep MpocTo MpeKpaTuT 00padOTKY TpaH3aKIMK, BEPHET JOObIe C/ie/IaHHble N3MEHEHUS,
HO BCE PAaBHO BKJIIOYMT €€ B OJIOK-IIETIOUKY B KaUeCTBE «HEYyJIauHON TPaH3aKIMW», yIepKaB 3a Hee
Tiary.

[IpenocraBneHne CaMIIKOM OOJBIION IIEHBI 3a ra3 TaKXke OTIMYAETCS OT MPEelOCTaBICHUS
CJIMIIIKOM OOJIBIIIOrO KOJIMYECTBA rasa.

Eciu BBl yCTaHOBWIJIM OYEHb BBICOKYIO IIEHY Ha ra3, Bbl B KOHEUHOM HMTOIe 3aIlIaTUTe MHOTO
3(prpa BCero 3a HECKOJIBKO ONepallfii TOUHO TaK ke, KaK YCTaHOBJICHHE CBEPXBBICOKON KOMUCCUH 32
TPaH3aKIMIO B OUTKOWHE.

OpnHako, eciy Bbl yKa3aJil HOPMAJTBHYIO TIEHY Ha ra3, ¥ POCTO MOIKJTIOUMIIM OOJIbIIE ra3a, 4em
HY)XHO, U30BITOYHAsI CyMMa OyZieT BaM BO3BpallleHa.

[MaxTepsl B3UMAIOT TJIATY TOJIBKO 32 Ty padOTy, KOTOPYIO OHM Ha CaMOM [ieJie JeNaloT.

S¢dupryMm NOCTPOEH TaKUM 0Opa3oM, YTO MHTEPBAT MEkay OTOKaMH B HEM 3HAYUTEIIBHO
MeHbIne (~15 cekyHn), ueM B pyrux OJoKveiHax u, Harpumep, B butkoune (~10 MUHYT).

ITO MO3BOJISIET YCKOPUTH MPOIecC 00paOOTKU TPaH3AKITHIA.
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OpnHako OIVH U3 HEIOCTATKOB KOPOTKOTO MHTEpBAJIa MEK/1y OJIOKaMH 3aKJII0YAETCS B TOM, UTO
MaiiHepbl HAXOIAT OOJIbIlIe KOHKYPUPYIOIIUX OJIOKOB.

TH KOHKYpUPYIOIIUe OJIOKU Ha3bIBAIOT eINIE MOTePSIHHBIMU, TO €CTh HAMAHEHHBIMU OJIOKaMH,
HO He BKJIIOYEHHBIMU B OCHOBHYIO IIETIOUKY.

Ommepsbl, OJIOKH, Y€l POOUTENbCKUN OJIOK TOXKIECTBEHEH POIUTENHLCKOMY OJOKY TEKYIIEro
OJ10Ka, HY)XHBI JIJIS1 TOTO, YTOOBI MaliHEPhl MOIJIM TIOJTyUUTh BO3HATPAXKICHUE 32 BKJIIOUCHHUE B OJIOK-
YelH TaKuX MOTEPSHHBIX OJIOKOB.

OmMepsl, BKJTIOYaeMble MaltHepaMu B OJIOKYEH, TOJKHBI ObITh «JCUCTBUTETBHBIMU», TO €CTh
ObITH C(hOPMUPOBAHHBIMU He OOJIee YeM B IIECTOM TMOKOJIEHUH OT HACTOSIIIEro OJIOKa.

[Mocne mrecty novepHUX OJIOKOB, CCHUIATHCS HA YCTapeBIIME TMOTEpSHHBbIE OMOKU OOJIbIie
HEeJTb3s (TaK Kak 3aMuch B OJIOKUEHH OoJiee CTapbiX TPAH3aKIIUK 3aMETHO YCIIOKHUT TPOIIECCH CETH).

3a nmoATBepXkIeHHEe OMMEPOB MaitHEPhI MIOJYYal0T MEHbIIIee BO3HATPAK/ICHUE, YeM 32 MOTHBIH
OJIOK.

Ommer Ommer | Ommer

i ! [ - = Consensus
= - - blockchain

Ommer " Ommer

Bupryanbnas mammza Ethereum sBnsercs cepauem Ethereum.

Ota BUpTyaslbHas MalllMHA [peJHAa3HaYeHa IS 3allyCKa BCEMHU YYAaCTHUKAMHU OJHOPAHTOBOMN
CETH.

OnHa MOXET YMTaTh U 3AMKCHIBaTh B OJIOKYEWH KaK MCIIONHSEMbIA KOJ, TaK U JIaHHBIE, TPOBe-
PATh 1P POBBIE MOANUCH U 3aITyCKaTh KO, KOrJja BUPTYyaJIbHasl MallIMHA TOJIYYHUT COOOIIEHUE, MO/-
TBEPKAEHHOE IM(POBON MOAIMKUCHIO, M MH(MOpMaLIUsl, XpaHsIasacs B OJOKYelHe, TOBOPUT, YTO 3TO
1eJIecoo0pasHo.

Ethereum npencragisier coO0i OMTHOPAHTOBYIO CETb, I/I€ KX Iblii OJIHOPAHTOBBIH y3€J1 XpaHUT
OfIHy U Ty e Komuio 6a3bl JaHHbIX blockchain u 3amyckaer BuptyanbHyio MamuHy Ethereum ams
NojIAEpPKaHNs U U3MEHEHHs €€ COCTOSIHUS, KOTOPOE XPaHUTCs B OJIOKYEHHE.

Tenepb paszdepemcst O BCEM 3TUM TMOMNOAPOOHEe.

Bbnokueiin Ethereum xpaHut G10kH, KOTOpbIE B CBOIO OYEpEIb XPAHST TPAH3aKIMU U COCTOSI-
HUE.

W 6nokyeitn Ethereum Bo MHOrOM NOX0X Ha OJIOKYEH OMTKOMHOB, XOTS1 OH UIMEET HEKOTOPBIE
OTJINYHSL.
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OcnoBHoe paznmuuue Mexay Ethereum u Bitcoin B orHomeHuu apxutekTypbl blockchain
3aKJII0YAEeTCsl B TOM, 4TO, B OTJIMYME OT OUTKOMHOB, Oyoku Ethereum conmepxar Komuio Kak Criucka
TPAH3aKIMiA, TaK ¥ CAMOTO MOCJIEIHETO COCTOSHHMSI.

CocrosiHMe XpaHUTCSA B CIELUAIIBHONM CTPYKTYpe JaHHBIX, Ha3piBaeMol JepeBoM Merkle.

Takum oOpazom, OokueiiH Ethereum BkiioyaeT B cebst KOpeHb COCTOSIHUSA (IO OJHOMY Ha
OJIOK), KOTOPBIF XpaHUT KOPHEBOW X3III JiepeBa, MPECTABISIONIErO0 COCTOSIHIE CUCTEMBI BO BpeMs
cozziaHus Ooka.

W 3ta cTpyKTYypa JaHHBIX XPAaHUT CHielMaIbHble OOBEKTHI, HA3bIBAEMbIE AKKAYHTAMU HJTH CUe-
TaMU, IPUYEeM Kak/IbIl aKKayHT uMeeT 20-0alTOBBIN apec U COIEPKUT YeThIPe TIOJS:

CdyeTunK nonce, UCIMOIB3YEMBbIN ISl TIPOBEPKH, UTO KakIasl TPaH3aKIMs MOXET oOpadarhi-
BaTbCs1 TOJIBKO OJIVH Pas3;

Tekymuii 6ananc acpupa;

Kox cmapr-KOHTpaKTa akKayHTa, ecii IPUCYTCTBYET;

N xpanwnmie akkayHTa (IIycToe 10 YMOITYaHUIO);

W nannbie cocrostHus (BMecTe ¢ OanaHCaMH, KOHTPAKTaMM) XPaHSATCS KaXIbIM KJIMEHTOM
Ethereum (unu y310m Ethereum).

EcTp 1Ba THNA aKKayHTOB:

CdeT BHEIIHEro BiaJiesblia, KOTOPbIA KOHTPOIMPYETCS 3aKPHITBIM KJIIOYaMH U HE UMeeT HUKa-
KOTO KOJIa, CBSI3aHHOTO C HHM.

W cuer KOHTpaKTa, KOTOPBI KOHTPOJIUPYIOTCS €70 KOJAOM KOHTPAKTa, U MMEET CBS3aHHBIM C
HUM KOJI.

CdeT BHEIIHETO BJIa/IeNblia MOXET OTIIPABIISITH COOOIICHHUS JPYTUM CUETaM BHEIIHUX BJIA/IETb-
1IEB WM JPYTUM CYeTaM KOHTPAKTOB, CO3/1aBasi M MOAMUCHIBASI TPAH3AKIIUIO C UCTIONb30BAHUEM CBO-
€ro 3aKpbITOro KJII0Ya.

CooOrieHre Mexy IByMsI CUeTaMy BHEIIHUX BJIAJIEIBLEB — 3TO MPOCTO Tepeaaya JeHer.

Ho coobrienne ot cueTa BHEIIHETro Baesblia Ha CUeT KOHTPaKTa aKTUBUPYET KOJI cyeTa KOH-
TPaKTa, MO3BOJIsISI €My BBITMOJHSTH pa3/IMuHbIe NEUCTBUS (HAIIpUMep, MepeaaBaTh TOKEHbI, 3aHCh-
BaThb JJaHHBIE BO BHYTPEHHEE XPAHWIHIIE, MAWHUTH HOBBIE TOKEHBI, BBITIOJIHSTH BBIYMCICHUS, CO3/1a-
BaTh HOBbIE KOHTPAKTHI U T. 11.).

B otrume ot cueToB BHEIIHUX BJIAIEIIBIEB, CY€Ta KOHTPAKTOB HE MOT'YT MHULIMMPOBATh HOBBIE
TPAH3aKIMM CAMOCTOSITETHHO.

BmecTo 3TOro0 cuera KOHTPaKTOB MOT'YT TOJIBKO 3aITyCKaTh TPAH3aKIIMKU B OTBET HA JPYTUe TpaH-
3aKIIMU, KOTOPbIE OHU MOy YHITH.

Takum oOpazom, Ethereum umeer Habop aKKayHTOB.

VY Kak/10ro akKayHTa ecTh Bajesel u 6anaHc B 3¢pupax.

W ecnu Bnagener akkayHTa MOXET JI0Ka3aTh CBOIO MICHTUYHOCTh, OH MOXET TIepeHeCTH 3(up
C €ro aKkayHTa Ha JIpyroil. Ita oneparys Ha3bIBaeTCs TPAaH3aKIMeH.
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Ethereum App D
i | e e —_— -~ wibor o 2
— i —D -== —— . ed Pt =%
; ey - % Weth
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requests S100 Y Sioe
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Pay $100

— |

Distributed Network

Bupryanphas maimmsa Ethereum npencrasisier codoit cucteMy 00paOOTKU TpaH3aKIMI.

To ecTb y HAac €CTbh COCTOSIHHE — 9TO COBOKYITHOCTb BCEX aKKAyHTOB U MX OAJIAHCOB.

Jlasee Mbl IpUMEHsIEM OIHY MJIM HECKOJIBKO TPaH3aKIIMH, ¥ MBI ITOJy9aeM HOBOE COCTOSTHHE —
9T0 OOHOBJIEHHBII HA0OP aKKAyHTOB M UX OAJIAHCOB.

AKKayHT BBINOJHSIET HEKOTOPBIH KOJI, KOTJa OH TOydYaeT TPAaH3aKIIMH, C MOMOIIBI0 CMapT-
KOHTPAKTa aKKayHTa.

T T o e e B 3 e e e e X e N
Block N Header : Block N+ 1 Header
—»{ Previasn | [ nonce | [[Timestamp | [uncies vasn | | Previiash | [nonce | [Timestamp | [Uncies Hasn  ||——
| Beneticiary | | LogsBloom | | Dicuity | | Extra Data | | Beneficiary | [ LogsBioom | [ Dicutty | | Exra paa |
[Biocknum | [Gasiimt | [ Gasusea | [ Hasn | [ Brock num | [[Gasimn | [Gasused | [Mix Hasn |
[ B it | [ Transaction Root | [ Receipt oot | [ state Raat | [ Transaction Roat | [ Receipt Raot |
=
|
fonce Bamrce Codwhash Storage root Nonce Balance Ceaenasn S1orAgE o

Korna CMApT-KOHTPAKT CO34AaCTCA WJIM, KOrJga €ro npo6y>I<J1aeT TPpaH3aKLUsA, KOO KOHTPAKTa
MOZKET YUTATh U 3alIMCbIBATH JAHHBIC B XPAHUJIMIIC aKKayHTa.

Ecnu Baa TpaH3aKIUA yOaIACT JAHHBIC U3 XPAHUJIUIIA KOHTPAKTOB, TO €CTh IIOCJIE TOI'O, KaK
Ballla TPaH3aKIUA 6y,[[eT BBITIOJIHEHA, O6IJ.I€C XPpaHWIMIIEC KOHTPAKTOB CTAHET MCHBIIIC, BbI ITOJTYYUTE
MMpEMHUIO B BU/IC Ira3a.
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[onusiii y3en Ethereum cMHXpoHU3UpYeT OIOKYEHH, 3arpykast BCIO LIETOYKY, OT OJIOKa TeHe-
3uca A0 TeKyIero OI0Ka, BBIMOJHSIS BCE TPAH3AKIIMH, COIEPXKAIIUeCs: BHYTPH.

Takske MOMHBIN Y3 MOXET ObITh O€3 BHITIOTHEHH S KaK/I0M TPaH3aKIIUH.

Ho He3aBucuMO OT 3TOTO, JII0OOH MONHBIH y3€J1 COAEPKUT BCIO 1IETIOUKY OJIOKOB.

Ho ecnu y311y He HY)KHO BBITIOJHATD KQKAYI0 TPAH3AKIIUIO WM OBICTPO 3arpaliirBaTh UCTOPU-
YecKue JaHHbIe, HET HeOOXOAUMOCTY XPAHUTh BCIO IIETIOUKY OJIOKOB.

Takue y371bl Ha3bIBAIOTCS JIETKUMH Y3JIAMH.

Bwmecto Toro, 4To0bI 3arpy:Karh ¥ XpaHUTh BCIO LIETIOUKY U BBITIOTHSATH BCE TPAH3AKIINY, JIETKUE
Y3JIbI 3arPY’KalOT TOJIBKO LIETIOUKY 3ar0JIOBKOB OJIOKOB.

Uro maet BO3MOXHOCTh JIETKOMY Y371y TIPY HEOOXOAMMOCTH BBIOpPATh 3arOJIOBOK M 3arpy3UTh
JTAHHBIE 3TOrO OJIOKA.

TepMuH «TpaH3akiMs» ucosb3yercs B Ethereum a5 cchUlKM Ha NMOANMCAHHBIN NAKET JaH-
HBIX, KOTOPBI XPaHUT COOOIIIEHNE, OTIPABIISIEMOE U3 BHEIITHETO aKKAyHTA.

TpaH3akuuu coaepxat UHOOPMAIHIO O MOJTyJaTesie COOOUICHN S, TOAUCH, UACHTH(PUITUPYIO-
IIyI0 OTIIPABUTEJISI, KOJIMYECTBO dppa s epeadu OT OTHPABHUTENS MOTyYaTesTio, JOOTHUTEb-
HOE T10J1e IaHHBIX, 3HAYEHUE Ta3a JUIs TPAH3aKIUK U 3HaYeHHe IIeHbI ra3a.

KoHTpakT MOXeT MOJIyYHTh JOCTYI K IAHHBIM, COIEPKAIIUMCS B TIOJIE JAHHBIX.

Kak mpumep ucronb3oBaHMsI, €ClIM KOHTPAKT (DYHKIIMOHMPYET Kak Ciy:kOa perucrpanuu
JOMeHa, TOrJa JaHHbIe TPaH3aKIMU OyAyT colepxarh JoMeH U [P-agpec 1uis ero perucrpanyu.

KoHnTpakT OyaeTr uutaTh 3TV 3HAYEHUS U3 JaHHBIX COOOIIEHUSI U COOTBETCTBYIOIIMM 00Pa3oM
pa3Melnarh uxX B XpaHWIHUIIIE.

KoHTpakThl UMEIOT BOBMOXKHOCTb OTHPABIISATH «COOOUIEHUS» APYTUM KOHTPAKTAM.

T COOOIIEHHS — STO BUPTYaJIbHbIE OOBEKThI, KOTOPbIE HUKOT/IA HE CEPUATU3YIOTCS U CYIIle-
CTBYIOT TOJIbKO B cpesie ucnonHeHusi Ethereum. Takoe cooOmieHne conepkut MH(pOpMAIMIO 00
OTIpaBUTEJIe COOOIICHUs, TOydaTesie COOOIIEHHs], KOMUECTBO 3upa s Mepeiaud BMecTe C
COOOIIEHUEM, JIOTIOHUTENIBHOE TI0JIe JaHHBIX 1 3HAYEeHHe Ta3a.

Io cyTtn, coobieHne Moxoxe Ha TPAH3AKIIUIO, 32 KCKIIIOYEHUEM TOTO, YTO OHA CO3JaeTCsl KOH-
TPAKTOM, a HE BHEIIIHUM aKKayHTOM.

Kak u TpaH3akims, cooOiieHre MpuBOAUT K TOMY, YTO aKKAyHT IOTydatesisi 3aycKaeT CBOM
KO[I.

Takum 06pa3oM, KOHTPAKTBl MOT'YT UMETh OTHOIIIEHHUSI C IPYTMMHU KOHTPAKTAMHU TOYHO TaK Xke,
KaK Y BHEIIIHUE aKKAYHTBHI.
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Solidity

compiles to

Ethereui rIi’.{/teclodte

S

executed by

Kon B koHTpakTax Ethereum nuiercst Ha HI3KOYpOBHEBOM, OCHOBAaHHOM Ha CTEKe sI3bIKe OalT-
KOJIa, Ha3pIBAEMOM KOZIOM BUPTYasibHOW MainHbl Ethereum.

Kon cocrout u3 cepum 6aiiToB, rje Kaxaplii OAlT MpeacTaBiseT Onepaluio.

Jl1s1 HanvcaHus KOHTPAKTOB PEKOMEHYETCSl BBICOKOYPOBHEBBIN A3bIK Solidity, Ko KOTOporo
3aTeM KOMIWIMPYETCs B SI3bIK BUPTYaibHOUM MamuHel Ethereum.

BupryanbHas mammna Ethereum npu cBoem 3amycke onepupyeT IoOaJbHBIM COCTOSTHHEM,
COZIEpKaIllM BCE AKKAYHTHl M BKJIIOYAIOIIMM OANaHCHl U XPaHWIUINA, TPAH3AKIMENd UM cooOIIe-
HHUEM, U KOJIOM KOHTpPAaKTa.

W ecnu TpaH3akims 100aBisieTcs B 010K, BHITOTHEHUE KOJIa, TOPOXKIEHHOE STOM TpaH3aKIUeH,
OyleT BBINOJHATHCS BCEMU Y3/1aMHM, TeMepb U B OyAylleM, KOTOpbIEe 3arpyXkaloT U MPOBEPsIIOT STOT
OJIOK.

[Toepx cetu Ethereum co3patorcst Tpu THNA NPUIOKEHUN.

INepBas kareropus — 310 (PMHAHCOBBIE MTPUIIOKEHHM S, TPEAOCTABIIAIONINE MOIB30BATENSAIM CIIO-
COOBI 3aKJTI0YEHHS] KOHTPAKTOB C UCIIONB30BAHUEM HX JICHET.

D710 BKJIIOYAET B ceOsi CyO-BaMOTHI, (DMHAHCOBBIE IE€PUBATHBBI, KOHTPAKThl XEAKUPOBAHUS,
cOeperareibHbIE KOIIETbKY, U T. 1.

Bropas kareropusi — 310 nosty-(pUHAHCOBbIE MPUJIOKEHUSI, B KOTOPBIX 3a/I€ICTBOBAHBI JIEHbIH,
HO €CTh TaK)Ke He JEHEKHasl CTOPOHA, HalIpUMeEp, OIlIaTa BHIUMCIUTEIIbHBIX 3a/1ay.

Hakower, cymecTBYIOT Takue MpUIOKEHHs], KaK OHJIAWH-TOJIOCOBaHUE, KOTOPbIE HE SIBJISIOTCS
(prHaHCOBBIMU.

KoHTpakT cam 1o ceOe He SIBIsSEeTCs IeleHTPATM30BAHHBIM MPHIOKEHUEM.

JlenieHTpaar30BaHHOE MPUJIOKEHHE COCTOMM M3 KOMOWHALMM KOHTPAaKTa M rpaduvecKoro
uHTepdenca 1Ji UCTIOIb30BAHUS ITOTO0 KOHTPAKTA.

IIpu sToM uHTEp(eiic peanmsoBaH Kak BeO-crpanuria HTML/CSS/JS co cneumanbHbIM
Javascript API B Buzie 6ubmmorexku web3.js 1ist padboTthl ¢ Ook-1iernoukoi Ethereum.

IMon kamotom 3Ta OMONIMOTEKA CBA3BIBAETCS C JIOKAJIBHBIM Y3JIOM Yepe3 BBI3OBBI remote
procedure call RPC.

W takoe npunoxenue Oyaetr paboTaTh ToJIbKO B KiueHTe Ethereum, a He B 00brYHOM BeO-Opa-
y3epe.

B Ethereum Takske ecTb /Ba JOMOJHUTENBHBIX MPOTOKOJA, PEATM3YIOIIUX MOJEPKKY OIHO-
PaHroBOro 0OMeHa COOOIIEHUSIMHU U CTATUYECKUMHU (DaiiiamMu.
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OHOpaHTOBBIN pacHpe/ieieHHbI MPOTOKON i1 OOMeHa COOOIEHUsMU MOy Ha3BaHUE
whisper.

OH mpegocTaBiIsSeT MOJL30BATENISIM BO3MOXKHOCTU ISl JIMYHOTO 3AIUIIEHHOTO OOIICHUS C
MOIICPKKOM OTITPABKY COOOIIEHUI OHOMY MJIM HECKOJIBKUM aJIpecaTaM U pacChUIKe IMMPOKOBeIa-
TEJILHBIX COOOIICHUT.

OHOpaHTOBBIT MPOTOKOJ JIJIs1 OOMEHa CTaTUIeCKUMU (paiiiaMu TOJTyYrIT Ha3BaHUE swarm.

Whisper — 3T0 OHHOPAHTOBBIN MPOTOKOJ JIsi KOH(DUAECHIIMATIHEHOTO 0OMeHa COOOIIEHUSMU C
KOPOTKHM CPOKOM JKH3HH.

3aronoBok cooOmeHnii (Tema) B Whisper xammpyercs, a caMd COOOIICHUS] MOTYT OBITh
3EIHII/I(1)pOBaHI)I C IMOMOLIbIO KJIIOYEHN B Iedx 3aluThl JaHHBIX.

Swarm mnpeacrapiisieT co60i MOTUBUPOBAHHBIN (DaiiIO0OMEH.

daiinbl genATCs Ha YacTd, XPAHSIIUeCs Ha y371aX CeTH.

Jlns1 BeeHusl ydyeTa OTIPaBJIEHHBIX U MOJYYEHHBIX YacTeil (paiyioB y3JIbl UCHIONB3YIOT CIIELH-
QJILHBIA YYEeTHBIN TIPOTOKOJI, & cama JISATENIbHOCTh y3JIOB OIUIAYMBAETCS MHUKPOIUIATeRKaMu — Mepa,
MIPU3BAHHAS TIOOMIPUTH KOOTIEPAITUI0 MEXIY HUMHU.
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Solidity Remix

Solidity — 3T0 BBICOKOYPOBHEBBIN A3BIK 1JIs BUPTyaibHOM MaMHbl Ethereum ¢ cuHTakcucom,
MOXOXUM Ha JavaScript.
[Mporpammel Ha si3bike Solidity TpaHCcIMpyIOTCs B OaldTKO BUpTyainbHOW MarnuHbl Ethereum.

http://remix.ethereum.org/

0B 00 f % €1 poecarhallotsel ® * Compile Run  Ssttings Analysis Debugger Support

+ browser o bragsa

» config

¥ @  [2]only remix ransactons, script - a Listers on rebéwork

J11st pa3paboTKM cMapT KOHTPAKTOB M M3y4ueHus si3bika Solidity pekoMeHyeTcst MCIoNIb30BaTh
cpeny pa3padoTku Remix.

Remix — 310 cpena IDE s s3pika nporpammupoBanus Solidity, KOTopasi uMeeT BCTPOSHHBIN
OTJIAJUUK U CPeAy TECTUPOBAHHUS.

Cpena Pemukce nosBosnsieT pa3padarbiBaTh CMapT-KOHTPAKTHI € TIOMOIIBI0 pefakropa Solidity,
OT/Ia)KMBATh BHITIOJTHEHWE CMapT-KOHTPAKTa, 00ECIIEUMBACT JOCTYI K COCTOSIHHMIO M CBOMCTBAM yKe
Pa3BEPHYTOr0 CMapT-KOHTPAKTA, OTVIAKUBATh YK€ COBEPLIEHHYIO TPAaH3aKIIMIO, aHAJIM3UPOBATh KO
Solidity, 4TOOB yMEHBIINTH OMIMOKH KOAMPOBAHUS M 00ECIIEUNTh COOMOEHHE JIUIINX PAKTHUK.

Bmecre ¢ Mist win 100bIM UHCTPYMEHTOM, KOTOPBIN UCTIONB3yeT Oubnmmoteky web3, Remix
MOHO UCIIOJIb30BATh AJIs1 TECTUPOBAHUSA M OTIA/IKU JAELIEHTPAIN30BAHHOTO MPHIIOKEHU .

HocTynHa oHJ1aiiH Bepcus cpeapl Remix.

Takske MOXKHO YCTaHOBUTB JIOKAJIbHYIO BEPCUIO cpejibl Remix.

[Tpenmy1iuecTBo 3arycka JIOKaJIbHOM Bepcru cpeibl Remix 3aKoyaeTcs B TOM, UTO Bbl MOXKETE
CBsI3aThCs ¢ KJMeHToM y3na Ethereum, 3amyiieHHbIM Ha Baieil JloKajabHOW MaivHe depe3 API-
untepdeiic Ethereum JSON-RPC, 1 710KkanbHO BBIOIHUTD CMApT KOHTPAKTBHI.
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https://github.com/ethereum/remix-ide/tree/gh-pages

Browser-Cinly Solidity IDE and Runtime Environment

0 1 cormmit ¥ 68 branches o 8 releases AL 51 contributons e MIT
Branch: gh-pages > | Mew pull request Create new file | Upload fle:  Find file
% chaiseth Built website from (7813ec1), Latest commit £1371e3 on 21 Feb
[ assets 2 months ago
i build ths age
[S) README:md nonths ago
[&] background,s 2 months age
[&] 1congprig ths age
1enths ag

Il yCTaHOBKM JIOKaJIbHOM BepcUU cpelbl Remix MOXHO OTKpBITH BeTKy github gh-pages u
CKayarb apXuB.

. assets

.. build
background.js

] icon.png

O index.html

|| manifest.json

|| README.md

BB remix-7013ed1.zip

soljson.js

3areM pacniakoBaTh €ro M OTKpbITh cTpaHuly index.html.
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npm install remix-ide -g
remix-ide

http://localhost:8080

Takke MOKHO YCTaHOBUTh Remix Kak npm MO[yJb.
IMocne ycraHoBkM Remix 3amyckaeTcss KoMaHIoW remix-ide U OTKpbiBaeTcst B Opaysepe Mo
aapecy localhost.

user@user:~$ remix-ide
setup notifications for [home/fuser
Shared folder : [home/user

Sat Apr 14 2018 15:46:02 GMT+6760 (+067) Remixd is listening on 127.8.0.1:65520

: « =[] -
3 5
° browser/l =
- Drowser

A 1+ kontract Untitled12.sol
adar Untitled14.s0l
v func ntitled 15.sol

« localhost

~browser
Untitled12.sol
Untitled14.sol
Untitled15.sol

0~ Ovu B W

conlracls.so
} - contracts
} test.sol
test1.sol
test2.sol

IIpu Takoll ycTaHOBKE TaKke yCTaHaBIMBaeTcsi Moayidb Remixd — monyiab npm, KOTOpBIA
MpeOCTaBIsieT BeO-MpUiIokeHuo PeMurkca TOCTyn K Marke Ha JIOKaJIbHOM KOMITBIOTEpE.

[To ymomuanuio 310 narmka user.

N3 Remix IDE Bam HEOOXOOMMO aKTUBUPOBATh 3TO COEIMHEHHUE C JIOKAJTBHBIM KOMITHIOTEPOM.

JlJ1s1 5TOro HAXKMUTE HA 3HAYOK MOAKIIOYEHUS K JIOKAIBHOMY XOCTY.

B pesynbrare o6mas nanka OyaeT I0CTyHa B TPOBOAHUKE (haidioB cpeasl Remix.

33



T. Mamnus. «PaspaboTka cmapT-KoHTpakToB B Ethereum»

npm install -g remixd

remixd -s ~/remix

o5 0@ € I browserhballot.sol *
» biowass 1 pragma solidity "8.4.8;
2= contract Ballot {
3
» localhost 4~ struct Voter {
5 iint weight;
6 bool voted;
7 8 vote;
8 address delegate;
9 }
18~ struct Proposal {
11 t voteCount;
12 }
13
14 address chairperson;

15 mapping(addres Voter) wvoters;

IIpu 3amycke cpeapsl Remix u3 apxuBa ¢ nmoMolpio crpanuipl index.html, gocryna k narke

JIOKQJIHOTO KOMIIbIOTEpA He OyJIeT.
Jlns mocTyma Hy>KHO YCTaHOBHUTH MOy/Tb Remixd riodasbHo.
A 3arem 3amyctuTh Remixd u pacimapuTh Kakyio-HUOYAb Mamky.
[Tocne aToro MoxkHO niepe3anycTuTh Remix u HakaTh KHONKY COETMHEHMSI.
B pesynbrare o6Omas narka OyaeT I0CTyHa B TPOBOAHMKE (DaiiIoB cpeasl Remix.
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Remix File Explorer

+ X
e B 0O @ € 2 browserballotsol  localhostinew.sol
ContractDefintion E

-~ browser 1 pragma solidity “9.4.8;

2

ballot.sol 3~ contract Hello {

= localhost 3

o

6 blic greeting;
new.sol = I " a -

+ remix-ide-gh-pages vents that get 39 ket
event GreetingChanged(ztring _greeting):

3

18

11 ’ t " the

12~ function Hello(string _greeting) {
13 greeting = _greeting:

14

}

17 - function setGreeting(string _greeting) {
18 greeting = _greeting:

21 GreetingChanged{_greeting);
22 }

25~ function greet() constant returns (st 1 _greeting) {
26 greeting = _greeting;

27 }

28 }

B nipoBoiHMKe (haiiyIoB M0 YMOTYaHHIO OTOOpakaloTcst Bce (haiiiibl, XpaHsIIuecs B BameM Opa-
y3epe.

Bl MokeTe yBuzIeTh VX B Tarke Opaysepa.

BrI Bceryia MokeTe ieperuMeHOBaTh, YIAIUTh WK JJ00aBUTh HOBBIE (paiijibl B TIPOBOJHUK (haii-
JIOB.

OOpariTe BHUMaHME, YTO OYMCTKA XPaHWIWINA Opay3epa ymaiuT Bce (hailiibl, KOTOpHIE BbI
HaITMCaJIH.

YtoObl 3TOrO M30EXaTh, HY’KHO MCIOIB30BaTh Remixd, KOTOpHIH MO3BOJISAET XPaHUTh W CHUH-
XPOHU3MPOBaTh (paiiyibl B Opay3epe ¢ MaIrKkou JIOKaJTbHOTO KOMITBIOTEPA.

[Tpu 3TOM BCe u3MeHeHus, cieNaHHble B pelakTope Remix OyayT aBTOMaTUYECKH COXPAHSIThCS
B (paiisie manku JIOKaJIbHOTO KOMITbIOTepa.

[ToMuMoO coeiMHEeHusI ¢ JIOKAJIbHBIM KOMIIBIOTEPOM, KHOIIKY BBEPXY IMPOBOJHUKA (paiiyIOB MO3-
BOJISIIOT CO3/1aTh HOBBIH (hailsl B XpaHWmIIe Opay3epe, UMIIOPTHUPOBATh JIOKAJTBHBIN (hailsl B XpaHU-
nmrie 6pay3epa, CKOMMpoBath (haiiil U3 XpaHwiina Opaysepa B Ipyroi sk3eMiuisp Remix.

Takske MOXXHO OnyOIMKOBaTh (paiiyl M3 XpaHWIHIIA Opay3epa B aHOHUMHBINA ITyOJINYHBIN gist.

Gist — ato cepsuc Github, KOTOpPBIH TO3BOJISIET OOMEHUBATHCS OTIEIBHBIMU (haiiyIaMu, YaCTIMU
(haiisIoB ¥ MOTHBIMU MPUIIOKEHUSIMU C IPYTUMHU JIIOAbMHU.
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Remix Solidity Editor

% £ browserballot sol localhost/new. sol o »
ContraciDefingion Ballot #* [ referencels) A w

pragma solidity 0.4.8;

= contract Helle
] public greeting;
event CreetingChanged(st 3 _greeting);

12~ function Hello(st eeting) [
13 greeting = _greeting;
}

17 = function setGreeting(string ting) [
18 gresring = _gresting;

GreetingC han{ief( _greeting);
FE S }

function greet() constamt returns (st _gresting) {
greeting = _greeting:

v @ [2] only remix iransactions, script = Q Searchtra Listen on network

P CaKTOP Remix mosBosuser MEPEKOMITMIIMPOBATD KO/ IIPpU KaKAOM HU3MEHCHUUN TEKYLIECTO

(baiina umm BeIOOpE Opyroro daiina.
OH Takke oOecrieurBaeT MOACBETKY CHHTAKCHCA, COMOCTAaBISEMYIO C KJIOUEBBIMH CIOBAMU

s3bika Solidity.
Penaktop Remix otoOpaxkaer OTKpbIThie (hailiibl B BUIE BKJIAJI0K, OTOOpaKaeT MpeayIpexkie-

HUSI KOMITIJISILAY U OIIUOKH.
Kpome Toro, Remix HenpepslBHO coxpaHsieT TeKyLuil pailn (B TeuyeHue S5 CeKyHj Iocie

MOCJIEJHUX U3MEHEHUI).
KHorika +/— B BEpXHEM JIEBOM YIUTy [TO3BOJISIET YBEJIMUUTH/YMEHBIINTh pa3Mep LIpudTa peak-

TOpA.
BHM3y pemakTopa pacrionokeH TepMHHaJI, KOTOPBIH OTOOpakaeT ;KypHalI HpH OTJIaJKe KOH-

TPaKTa.
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Remix Compile

» Ccompile Run Settings Analysis Debugger Support

Auto

o
£ Startto compile [ complle

Ballot 1 Delails Publish on Swarm

Static Analysis raised 2 warning(s) that requires®®

Ballot =

Remix 3amyckaer KOMIMISLIMIO KX pa3 Ipy M3MEHEHUU TeKyIlero aiiia nin Beoope
apyroro aiina.

Ecnm B KOHTpakTe MHOTO 3aBHCHMOCTEH M TpeOyeTcsi MHOTO BPEMEHHU JUIsl KOMITHIISIVY,
MOXHO OTKJTIOUMTH aBTOKOMIHJISIIMIO.

[Mocne Kak10¥ KOMITHIISIIMN OOHOBJISIETCS] CIIMCOK CO BCEMU CKOMITMJIMPOBAHHBIMH KOHTPAK-
TaMH.

B nmanoroBom okHe Details otoOpaskaercst moapoOHasi nH(GOpMAaIys O TEKyIIeM BbIOpaHHOM
KOHTPAKTe.

Hwxe oToOpaskartoTcsi OIMOKY KOMITIUISIIN U TIPEIyTIPEkK JCHHS.

371ech BBl TaKKe MOXKETe OIMyOJIMKOBATh CBOW KOHTPAKT Ha Swarm.
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Remix Swarm

Swarm — 370 pacripesienieHHas aTgopMa XpaHeHUs U CTyk0a pacrpoCTpaHeHUs] KOHTEHTA.
XpaHeHre JaHHBIX OOJBIIOro 0OBEMa B CAMOM OJIOKUEIHHE MOXET CTOUTh HEMAJIbIX JICHET.
Ata nmpodiemMa peraeTcs ¢ MOMOIIBIO JeleHTpaI30BaHHOro xpanwmia Ethereum Swarm.

Clients

T Swarm nodes T s —

Ethereum Blockchain

Swarm obecrieuynBaeT AELEHTPAIN30BAHHOE XpaHEHHE NAHHBIX B XPAaHWIMILAX Y3JIOB, Bla-
IeJIBLIBI KOTOPBIX OTAAIOT CBOM PECYpPChl B 0OIIIee MOJIb30BaHUE.

J11st paboTHI IEIEHTPATM30BAHHOTO X PAHMIIMINA SWarm yCTaHABJIMBAIOTCS Y3JIbl CETH Swarm,
KoTtopasi padoraer noepx cet Ethereum.

ITpu 3TOM BIafenbLbl TAKUX Y3JI0B MOTyYalOT BO3HArpakIEHUE 32 IIPEIOCTABIEHUE PECYPCOB,
Y CTOMMOCTb pa3MeleHHs] JaHHBIX HUKE, YeM B TPAJULIMOHHBIX OOJAYHBIX XPAaHMIIUIIAX.
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1T {Typeot CONTract.acdress l== ‘ungerined'] |
console. log("Contract mined! address: * + contract.address + ' tramsactic
}
1l

METADATAHASH Iy @
*751643 f1Bdd6ce0ab5e52b81f1d1eddd5c4aes152eaB3f 4474060453303 be 4™

SWARMLOCATION By ©
"bzr: /7516437 10dd6ce08b5e52b81 £ 1d1edddSedaes 1526303 A474060453303be 4"

Ecnu BepHyThCA K cpeae Remix, To npu Haxatuu kHonky Publish on Swarm, B xpanuiuine
Opay3sepa OyeT CO31aHO XpaHMIMIIEe Swarm, B KOTOPOE COXPaHUTCs (haiil.
[Tpu 3TOM OMyOMIMKOBaHHBIE JaHHbBIE OYIYT COiepkaTh UCXOAHBIN Ko abi u solidity.

<

browserbaliot.sol  swarm/751649110dd6ce90bSe52b8111d1edddScdaes5152ea0314474061 *

"compiler®: {
“version™:

L

"language™: “Solidity”,

"output™: {
[

“abi™:
{

"constant™: false,

“tnputs”: [

8.4, 21+commit . dfe3193c”

10 -
11~
12
13
14
15
16
17
18
19
0
21
2
23
24
25
26
-

“name™: “to",
"type™: "address”

1

“name”: “delegate”,

“outputs”: [],

"payable”: false,
“stateMutability™: “nonpayable®,
“type”: “function”

“constant”: true,
“inputs”: [1.
"name”: “winningProposal”,
“outputs”: [
{
“name”: "_winningProposal”,

29 “type™: “uint8”

Application Binary Interface (ABI) — 310 Mexanu3m KoaupoBaHuUsi/JEKOAUPOBAHUS JAHHBIX B
Y U3 MAlIMHHOTO KOJA BUPTYaJIbHON MAlIMHBI.

Ucxonnbiii kon ABI — 310 onpenenenue untepdeiica KOHTpaKTa isl I0CTyIa K OMHAPHBIM
JaHHBIM KOHTpakTa B OokueiiHe uepe3 unrepgeiic ABIL.

Application

Binary Interface (ABI) mpeacrapnsier coOodl cxemy KOAMPOBaHHUs [JaHHBIX,

ucrons3zyemyio B Ethereum a5t paboTsl cO cMapT-KOHTPaKTaMH.

Hns peanpHOM myOnukanuu ¢aiia B ceTh Swarm TpedyeTcst yCTaHOBKa y3iaa Swarm.

Knonky Publish on Swarm cpenpl Remix M0OxHO ncnons30Bath A1 aBTOMaTUYeCKOU IPO-
BEPKU MCXOJHOIO KOJa CMapT-KOHTPaKTa WM IJI U3BJIeUeHUs onpeaeneHus unrepgeica ABI.
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[Tpu peanbHOI MyOnMKanuu haitia B ceTb Swarm ¢ MOMOIIIBI0 YCTAaHOBJICHHOTO y3/1a Swarm,
JOCTYII K OMYOJIMKOBAaHHOMY (Daiily MOXHO TOTYYUTh Yepe3 CBOU JIOKAJBHBIA PaOOTAIONINI y3el
Swarm no aapecy http://localhost:8500/ u gansiie URL agpec daiina.

E = = =
Dapp
= m—
Normal Accounts Gas Contract Accounts

Whisper Swarm
(Network) [Storage)

http://localhost:8500/bzz:/HASH

URL agpec ¢aiina npencrapisier codoit ums mpoTokona bzz u qanblie X3 ¢aiia.

Takum 06pazoM, Swarm orpezessieT MpoToKoI bzz, KOTOpsIi paboTaeT nosepx cet ethereum.

U cetp Swarm npencrasisietr coooit Habop y3710B B cetd Ethereum, Kaxplii U3 KOTOPBIX 3aITyc-
KaeT MPOTOKOJI bzz.

https://swarm-guide.readthedocs.io/en/latest/installation.html

5w Installation and Updates ) Edit on GitHub
Installation and Updates
= Installation and Updates Insta]lation

Swiarm is part of the Ethereum stack, the reference implementation is currently at POC {proaf of

concept) version 0.2,

Ununty The source code s found on github: hitps:igithub.com/ethereum/go-ethereum/tree/master

alling from source
Updating your client Supported Platforms

Geth runs on all major platforms {linux, MacOSX, Windows, also raspbermy pi, androld OS5, i05),

This package has not been tested on platforms ather than lnux and 05X,

Prerequisites

yCTaHOBKy y3j1a Swarm M ero uCHojb30BaHUE MOXKHO MOCMOTPETh B JOKYMCHTAILINU.
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HUA.

<

L

*
= browser/ballot.sol

(-]

pragna solidity “8.4.8;

contract Mello {

ng public greeting;

event GreetingChanged(string _greeting);

Function Mello(string _greeting) {
greeting = _greeting;

}

function setGreeting(st
greeting « _greeting;

GreetingChanged(_greeting);
}

function greet() comstant returns

greeting - _greeting;
1

[2] enly remix transactions, script  ~

localhostinew.sol *

7 _greeting) {

a

Remix Run

» Complie Run Seltings Analysis Debugger Support

Enviranment Javascript VM & VW _'I i
Account Oxcad..aT33¢ (100 ether) 1Bo
Gas limit 3000000 :
Value 0 wel -
Helle j
Create
Al Address
0 pending transactions B »

0 confract insfances

Lisien on network

MYCTUT HOBYIO LIETIOYKY C HYJIsA, CTapast He OyJeT CoXpaHeHa.

Bkuagka Run cpeapl Remix nmo3BosisieT oTnpapisTh TpaH3aKUMU B TEKYLIYIO Cpely BBIOJIHE-

371ech ecTh HACTPOWKHM, KOTOPBIE MTO3BOJISIOT HAIPAMYIO BJMATH HA BBINOJHEHUE TPAH3AKLIUY.
B crnicke MokHO BBIOpaTh Cpejty BBIIIOITHEHHS.
Ito JavaScript VM, re Bce TpaH3akimu OyIyT BHIIONHATHCS B OOKUeiiHe Opay3epa.

IT0 03HAYAET, YTO HUYETo He OylleT COXpaHeHo, U Tiepe3arpys3Ka CTpaHMIbl Opay3epa repesa-

Cpena Boimosnaenust Injected Provider. Remix Oyaer mogko9yaTbest K MHCTPYMEHTY CO BCTPO-

eHHbIM web3. Mist 1 Metamask sBIsioTCSA pUMepamMH MOCTaBLUIMKOB, KOTOPbIE NHTETPUPOBAHBI C

web3.
Cpena BemonHennst Web3 Provider. B atom cirydae Remix Oyzet HomkovaThes K yIaJleHHOMY

y3iy.
U Bam Hyx)HO Oyner ykazatb URL-agpec BHIOpaHHOMY MOCTaBIIIUKY, TAKOMY Kak geth, parity

wm Jioodomy 1pyromy kiveHty Ethereum.

Yro Ttakoe Web3?
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ace  Explore

L ethereumn / wiki © Watch ~

JavaScript API

Web3 JavaScript app API for 0.2x.x

MNOTE: These docs are for web3.js version 0.2x.x. If you're using web3.js 1.0 please refer to this

documentation.

To make your app work on Ethereum, you can use the web3 object provided by the web3 js library.
Under the hood it communicates to a local node through RPC calls. web3.js works with any
Ethereum node, which exposes an RPC layer.

web3 contains the eth object - web3.eth (for specifically Ethereum blockchain interactions) and
the shh object - web3.shh (for Whisper interaction). Over time we'll introduce other objects for
each of the other web3 protocols. Working examples can be found here,

1118

Web3 — 310 odurmansHas Javascript oudmoreka Ethereum, kotopas mo3sonsier padboTaTh ¢

Ethereum 13 KoJa MOIb30BATEILCKOTO MPUJIOKEHUS.

web3.js — 310 OubIMOTEKa, KOTOpasi MO3BOJISAET B3aMMOCHCTBOBATh C JIOKAJIbHBIM WJTH YAAJIeH-

HbIM y3710M ethereum, ucnons3ys coeaqunenvie HTTP nm IPC.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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