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BBenenne

Hamma kHura npeaHasHaueHa Jyist TeX, KTO XO4eT He TOJNBKO TMOHATh MPUHLUITBL PaOOTHI OJIOK-
yeiiHa Ethereum, HO ¥ MOTyYNTh MpaKTUYECKKE HABBIKY B CO3/IAHUM PacIpe/Ie/IeHHBIX MPUIIOKEHUI
DApp Ha a3pike nporpaMmMmupoBanus Solidity 1u1g 9Ton ceTu.

Ty KHUTY JIy4llle He MPOCTO YMTaTh, a padOTaTh C HEW, BHITIONHSSA MPAKTUYECKHe 3aJaHHs,
ONMCaHHble B ypoKax. [{ist paboTel BaM MOTPeOYIOTCS JIOKAIBHBIN KOMITHIOTEP, BUPTYAJIbHBIA WITH
oOmaunblii cepep ¢ ycranosieHHor OC Debian wm Ubuntu. Takske 1151 BHINOTHEHN I MHOTUX 33/1a-
HUI MOXHO UCTIONb30BaTh Raspberry Pi.

Ha nepBoM ypoke Mbl pacCMOTPUM IPUHIMITEL padboThl OokueiiHa Ethereum n ocHOBHYIO
TEPMUHOJIOTHIO, @ TAKKE PACCKaKeM O TOM, IJIe MOXKHO HCIIOIb30BaTh ITOT OJIOKYEHH.

Llen» BTOpOro ypoka — co3iath y3es npuBaTHOro OnokueiiHa Ethereum mist nanbHewnen
paboThl B pamMKax 3Toro Kypca Ha cepsepe Ubuntu u Debian. Mbl paccMOTpUM 0COOEHHOCTH yCTa-
HOBKHM OCHOBHBIX YTWJIMT, TaKMX Kak geth, oOecrieunBaromero padoTy y3ja Haiero OJoKdeiiHa, a
TAaKoKe JAEMOHA JELIEHTPAIN30BAHHOIO X PAHWJIUILA JAHHBIX SWarm.

Tpetnii ypok HayuuT Bac pOBOIUTH SKcIiepruMeHThl ¢ Ethereum Ha HelOpOroM MHUKpPOKOM-
nelotepe Raspberry Pi. Bl ycranosute onepaunonnyto cucreMy (OC) Rasberian Ha Raspberry Pi,
yrity Geth, oGecrieunBaroiiyto padoTy y31a OJ0KYeiiHa, a Takke JeMOH JEeLEeHTPaTU30BaHHOTO
XPpaHWIMILA JaHHBIX Swarm.

YeTBepPTHIN YPOK MOCBSAILEH aKKayHTaM U KPUIITOBAJIIOTHBIM euHuUIaM B cetu Ethereum, a
Takke crocodaM MepeBojia CPE/ICTB C OHOTO aKKayHTa Ha JApyroi u3 koncomu Geth. Byl Hayuntech
CO3/1aBaTh AKKAyHThI, THULIMMPOBATh TPAH3aKL1U IEPEBOAA CPEACTB, MOMYYaTh COCTOSIHUE TPaH3aK-
LU ¥ €€ KBUTAHLIUIO.

Ha nsaTom ypoke Bbl IO3HAKOMUTECh CO CMapT-KOHTpakTamu B cetu Ethereum, y3Haerte 00
VX BBINIOJIHEHUM BUPTYyaibHOW MammHoi Ethereum.

BbI co3panute u onyonukyete B prBaTHOM cet Ethereum cBoil mepBbIil cMapT-KOHTPAKT
Hay4yuTeCh BbI3bIBATh €ro (pyHKUMU. [{71s1 3T0r0 Bhl OyjeTe UCHOIb30BaTh cpeay pa3padoTku Remix
Solidity IDE. Kpome Toro, Bbl Hay4uTeCh YCTaHABIMBATh U MCIIOIb30BaTh MAKETHBIA KOMITWIIATOP
solc.

Takske MBI paccKakeM O TakK Ha3biBaeMoM OWHapHOM HHTepdeiice npuiioxkeHus: Application
Binary Interface (ABI) u Hayuum ero ucnonb30BaTh.

IlecToil YPOK MOCBSIIEH CO3JaHMI0 CKpUNToB JavaScript, paboTaommx Moy yrnpaBieHueM
Node.js 1 BBINOJHAIIMX ONEPALUMU CO cMapT-KOHTpakTamMu Solidity.

Bs! ycranosute Node.js B OC Ubuntu, Debian u Rasberian, Hanuiere ckpuntsl ajs myonu-
KalM CMapT-KOHTPAKTa B JIOKayIbHOW ceTr Ethereum u BbI30Ba ero pyHKIui.

Kpome Toro, Bbl HayuMTech NEPeBOAUTD C TOMOILBIO CKPUIITOB CPEACTBA MEXY OOBIYHBIMU
aKKayHTaMM, a TaKKe 3a4UCIIATh X Ha AaKKAyHThl CMAapT-KOHTPAKTOB.

Ha ceaqpbMoM ypoke BBl HAyUHUTECh YCTAaHABIMBATH M UCIIOJIL30BaTh NOMYJIAPHYIO CPEOU Pas3-
paboTUMKOB cMapT-KOHTpakToB Solidity uHTerpuposannyio cpeay Truffle. Bol HayunTech co3naBath
CKpuITHl JavaScript, Bei3bIBaiolMe (PyHKIIMM KOHTPAKTOB ¢ MoMolIbio Moayis truffle-contract, a
TaK>Ke BBITIOJTHUTE TECTUPOBAHUE CBOETO CMapT-KOHTpakTa cpeactsamu Truffle.

BocbMoli ypok nocssieH tunam AaHHbix Solidity. Bel Hanuiere cMapT-KOHTpPakKThl, pado-
TaIOIIME C TAKUMH THIIAMU JIAHHBIX, KAK 3HAKOBbIe M OE33HAKOBBIE IIEJIbIe YHCIIA, YHCIIA CO 3HAKOM,
CTPOKH, ajipeca, epeMeHHbIE CJI0KHbIX TUIOB, MACCHUBBI, IEPEUUCIIEHUS], CTPYKTYPbI U CIIOBAPU.

Ha eBsiToM ypoKe Bbl IPHOIM3UTECH EI1Ie Ha IIar K CO3aHUI0 CMapT-KOHTPAKTOB JUISI OCHOB-
Hou cetrt Ethereum. Bel HayumnTech myOIMKoBaTh KOHTPAKTHI IIpy iomorny Truffle B mpuBaTHOM ceTr
Geth, a Takxe B TecroBoy cetv Rinkeby. Otnagka cmapr-koHTpakTta B cetv Rinkeby ouens nonesna
niepes1 ero MmyoIMKanyed B OCHOBHOM CETH — TaM MPaKTUYECKH BCE TO-HACTOAIIEMY, HO OECIIATHO.
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B pamkax ypoka Bbl cozmaaute y3en TectoBoit cetu Rinkeby, mononnute ero cpeacrsamu u
OIyOJIMKyeTe CMapT-KOHTPAKT.

Vpoxk 10 nocsiieH pacrpesenieHHbIM XpaHuiuinam gaHHeix Ethereum Swarm. Wcnonb3ys
pacnpereneHHble X paHIIHIIA, Bbl SKOHOMHTE HA XpPAaHEHUU JaHHBIX OOJIBIIOr0 00bemMa B OJIOKUYEliHe
Ethereum.

B pamkax 3Toro ypoka Bbl CO3/1a/IUTe JOKAIbHOE XPAHWIIUILE Swarm, BHITIOTHUTE ONepaluu
3anucy 1 uTeHus (haiiyioB, a Takxke Katajaoros ¢ (ainamu. [Janee Bbl HayunTech padoTaTh ¢ MyOany-
HBIM TIUTI030M Swarm, HaluIIuTe CKPUMTHI it oOpaimeHns kK Swarm u3 Node.js, a Takke ¢ ToMo-
uipio MoayJist Perl Net::Ethereum::Swarm.

Iean ypoka 11 — ocBouth padoTy co cMapT-KoHTpakTamu Solidity ¢ mpuMeHeHueM omyJisip-
HOTO s13bIKa IporpammupoBanusi Python u ¢ppeitmBopka Web3.py. Bel ycraHOBUTE 3TOT (PpEMBOPK,
HAITUIIUTE CKPUIITHI [UIsI KOMITWJISILIMY U TyOJIMKAIMU CMapT-KOHTPAKTa, a TakKe ISl BHI30BA €ro
dynkuuit. [Tpu stom Web3.py OyzieT ucIonb30BaH Kak cam 1o cede, Tak 1 COBMECTHO C MHTETPHPO-
BaHHOU cpenort paspadotku Truffle.

Ha 12 ypoke Bbl HayuuTech nepesiaBaTh JaHHBIE MEXAY CMAapT-KOHTPAKTAMHU M PEabHBIM
MHUPOM TP TOMOIIM OPAKYyJIOB. DTO MPUTOAMUTCS BaM IJIsl TMOJNy4YeHUs JaHHbIX ¢ Web-caiiTos,
ycTpoiicTB nHTepHeTa Betiel 0T, pa3nuvHbiX MprOOPOB U IATYMKOB, ¥ OTIPABKH IAHHBIX U3 CMApT-
KOHTPAKTOB Ha 3TU YCTPOKCTBA. B mpakTUyeckor 4acTu ypoKa BBl CO3/14IUTE OPAKYJI U CMapT-KOH-
TPAKT, MOJTyYaIOIIUi akTya bHBIN Kypc oomena USD Ha pyOmnu c caiita LIb P®.
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OoOpaTHas cBA3b

Bbl MoxeTe cBs3aTbCsA ¢ aBTOPOM 3TOM KHUTH 10 ajgpecaM sbook @frolov-lib.ru mmm https://
www.facebook.com/frolov.shop2you.

INoxauyiicra, oTnpaBisiTe Balllk 3aMeYaHUsl U PEKOMEH/IALMH, aBTOP MOCTAPAETCs UX YUECTh
IIpY NEPEN3aHNN KHUTH.
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Vpok 1. Kpatko o 0Jiokueiine u cetu Ethereum

Ilesn ypoka: Mo3HAKOMHUTHCS C MPUHIMIAMK padoThl OokueriHa Ethereum, obmactsamu ero
IIPUMEHEHUs] U OCHOBHOM TEPMHUHOJIOTHEN.

IIpakTHueckue 3aJJaHUsI: B 3TOM YPOKE HE ITPELYCMOTPEHBI.

Enpa nu ceromHs ecth pazpadborumk nporpammuoro odecniedenus (I10), KoTopsiil Obl HIYETro
He ciblmai o TexHosnoruu onokuerH (Blockchain), kpunroBamorax (Cryptocurrency uimm Crypto
Currency), butkonHax (Bitcoin), nepeiuuHom pasmerienu MoeT (ICO, Initial coin offering), cmapt-
KoHTpakTax (Smart Contract), a Takke APYTrux MOHATUSAX U TEPMUHAX, UMEIOIMX OTHOILIEHHUE K OJIOK-
YElHy.

TexHomnorus OJIoKyYeiiHa OTKPBIBAET HOBBIE PHIHKU M CO3JaeT padoure MecTa JJisl IporpaMMU-
croB. Ecii BBl IOCTUTHETE BCe TOHKOCTU KPUIITOBAIIOTHBIX TEXHOJIOTUI M TEXHOJIOTUN CMapT-KOH-
TPaKTOB, TO Y BAaC He JOJDKHO OBITh IPOOJIEM ¢ IPUMEHEHHEM STHX 3HAHHI Ha IPAKTHKE.

Hano ckazaTb, 94TO BOKPYT KPUITOBAIIOT M OJIOKYEHHOB BOHUKAET MHOTO CIIEKYJISIIUIA. MbI
OCTaBUM B CTOPOHE pacCykAeHHs 00 U3MEHEHUSX KYypPCOB KPHUIITOBAIIOT, O CO3JaHUM MUPAMU, O
TOHKOCTSIX KPHUIITOBAJIOTHOTO 3aKOHOJATENbCTBA U T.II. B Hamem y4eGHOM Kypce Mbl COCPEeaoTO-
YUMCS TJIaBHBIM 00pa30M Ha TEXHMYECKUX aCHeKTaX MPUMEHEHHs] CMapT-KOHTPAKTOB OJIOKYEiHA
Ethereum (apupuym, 3¢pup) U pa3padbOTKU TaK HA3BIBAEMBIX JEHEHTPATM30BAHHBIX MPUIOKEHUN
(Distributed Application, DApp).
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Y10 TaKkoe 0JJOKUYEeHnH

Brokueitn (Blockchain, Block Chain) nipeacrapiisieT co00ii 1IeTouKy OJIOKOB IaHHBIX, CBA3aH-
HBIX JPYT C APYToM orpeeseHHbIM 00pa3oM. B Hauase 1enoyky HaXOAUTCs TIEPBBIN OJIOK, KOTOPHI
Ha3bIBACTCS TIEPBUYHBIM OJIOKOM (genesis block) wim 610koM reHe3uca. 3a HUM CJedyeT BTOPOM,
MOTOM TPETUH U TaK Aajiee.

Bce 31 6;10KM JaHHBIX aBTOMATHYECKH JyOIMpPYyIOTCSl HA MHOTOUMCIIEHHBIX y3JIaX ceTH OJIOK-
yeiiHa. Takum 06pa3om obecrieunBaeTcsl JeeHTPATM30BAHHOE XpaHEHHe IaHHBIX OJIOKYelHa.

Bel MoxeTe mpesicTaBuTh cebe cuctemy ONOKYelHa Kak OOJIbIIoe KOJIMYEeCTBO y3JoB ((pusu-
YECKUX WIM BUPTYAIbHBIX CEPBEPOB), OOBEIMHEHHBIX B CETh M PETUTUIMPYIONINX BCE M3MEHEHUS
B IIeTIOYKe OJIOKOB JIaHHBIX. JTO KaK Obl TUTAHTCKUN MYJIBTHCEPBEPHBI KOMITBIOTEP, IIPUYEM Y3JIbI
TAKOTO KOMIThIOTEpA (CepBepBl) MOTYT ObITh pa3OpocaHsl IO BceMy Mupy. M BbI Toxe MoxeTe go0a-
BUTb CBOHM KOMITBIOTEP B CETh OJIOKYEHA.

PacnpenesienHast 6a3a JaHHBIX

Biok4yeiH MOKHO TpeCTaBUTh cee Kak pacrpeeeHHyI0 0a3y JaHHbIX, PEILTUIMPYEMYIO Ha
BCE y3JIbl ceTH OyIoKYeiiHa. B Teopuu OnokdeitH Oyer paboTocrnocoOeH 10 TeX Mop, Moka padoTaet
XOTs1 OBl OITMH y3€J1, XPaHSIIHUIA Bce OIOKH OJIOKYerHa.

PacnpepnejieHHbIN peecTp JaHHBIX

BiiokueitH MOXHO TIpe/ICTaBUTh ceOe Kak pacipee/IeHHbIN peecTp JaHHBIX U ONlepalyil (TpaH-
3akiwii). Erle oqHO Ha3BaHUE TaKOTO peecTpa — rpoccOyX.

B pacnpenenenHblii peecTp MOXHO JOOABISThH JaHHbIE, HO HEBO3MOKHO UX U3MEHSTh WU ya-
751Th. Takasi HEBO3MOKHOCTh IOCTUTAeTCsl, B YACTHOCTH, IPUMEHEHHEM KPUTITOrpaPUIecKUX airo-
PUTMOB, CrIEIMATbHBIX AJITOPUTMOB 100aBJIeHUs OJIOKOB B IIETIOYKY U JELIEHTPATN30BAaHHBIM XpaHe-
HHUEM JIAaHHBIX.

[Tpu nodGapneHun OJIOKOB M BHITIOJIHEHUH ONEPalfid (TPaH3aKIMiA) HCIOIb3YIOTCS TPUBATHBIE
1 nyOnuuHble Kmoud. OHU OrpaHMYMBAIOT TMOJIb30BaTeliell OJOKYeHa, MPeOCTaBIsisl UM JIOCTYI
TOJIBKO K CBOMM OJIOKaM JaHHbIX.

Tpanzaknun

Biokyelin xpaHut nHGopMaIHio 00 onepaiusax (TpaH3akiusx) B Onokax. [Ipu sTom crapeie,
yXKe BBIIIOJTHEHHBIE TPAH3AKIIMK HEBO3MOKHO OTKATUTh WM N3MEeHUTh. HOBbIE TpaH3aKIIUU X paHSTCS
B HOBBIX, JI0OABJIEHHBIX OJIOKaX.

Takum 00pazoM B OJIOKYEHiHE MOXKET ObITh 3alicaHa B HEW3MEHHOM BHJIE BCSI ICTOPHSI TPaH-
3aknui. [ToaTomMy OJIOKYEHH MOXET OBITh UCIIONB30BaH, HATIPUMED, JJIs1 HAJIe)KHOTO X PaHEeHUsT OaH-
KOBCKHX OIlepalvi, CBeeHU 00 aBTOPCKOM TIpaBe, MCTOPUM M3MEHEHUH BJIa/IeNblieB OOBEKTOB
HEABMKUMOCTH U T.II.

Bnokuyeiin Ethereum coaepkuT Tak Ha3bIBaeMble COCTOSTHHS CUCTeMBL. [10 Mepe BBIITOJTHEHUSI
TPaH3aKIMI COCTOSTHHE M3MEHSETCS OT HAYaJIbHOTO JO TEeKyIlero. TpaH3akIMU 3aluChIBAIOTCS B
OJIOKH.
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IlyosmmuHbIe ¥ IPUBATHbIE 0JIOKYEHHBI

TYT HYXHO OTMETUTD, YTO BCE CKAa3aHHOE BEPHO TOJIbKO AJIA TAK HA3bIBACMbIX ny@mtmmx ceren
6HOK‘ICﬁH, KOTOPBIE HE MOT'YT KOHTPOJIMPOBATLCA HUKAKUMUA OTHCJIbHBIMHA (pH3PI‘{eCKPIMPI HJIN 1OpH-
AWYECKHUMU JIMAMU, TOCYJAPCTBEHHBIMU OPraHaMH WJIU IIPABUTCIIbCTBAMU.

Taxk Ha3bIBaeMble npuesamniHovle CCTU OJIOKYENH HaxXo4ATCA TTOA ITOJTHBIM KOHTPOJIEM UX CO30aTe-
nef/i, 1 TaM BO3MOXHO BCE€, HAIIpUMED, IOJIHASA 3aMCHA BCEX OJIOKOB OCIIOYKU.

IIpakTHuecKkue NpuMeHeHUsI 0JIOKUYeHHA

JI71s1 9ero MOKeT MPUrOaUThCs OJIOKYEHH?

Ecmu kparko, OMOKYelH Mo3BOjseT Oe30MacHbM 00pa3oM MPOBOIUTH ONEPAIK (CICITKH)
MEX/1y He JOBEPSIOIMME JPYyT APYTy NEepCOHAMH WJIM KOMIIAHUSAMU. 3anvcaHHble B OJIOKYEHH AaH-
Hble (TpaH3aKIMHU, MepCOHabHbIE JaHHBIe, JOKYMEHTHI, CBUIETEIbCTBA, JOTOBOPHI, HAKJIAJHBIE U
T.Il.) HEBO3MOXHO TMOJIENIAaTh WA 3aMEeHUThb Tociie 3anucu. [loatomy Ha 6a3e OMoKYelHa MOXKHO
CO3/1aBaTh, HATIPHMED, I0OBEPEHHbIE PACTIpe/ieIeHHbIE PEECTPhl PAa3IMYHOTO POsia TOKYMEHTOB.

KoneuHo, BBl 3HaeTe, 4yTo Ha 6a3ze OJIOKYEHHOB CO3AAIOTCS KPUITOBATIOTHBIE CUCTEMBI, MTPHU-
3BaHHbIC 3aMEHUTb OOBIYHBIE OyMakHbIe JeHbI'M. ByMaxHble JEHBbI'H ellle Ha3hiBaloT (pUaTHHIMU (OT
Fiat Money).

BnokyeiiH oOecrieunBaeT XpaHeHWE W HEM3MEHHOCTh TPAH3aKIMK, 3alMCaHHBIX B OJIOKH,
MO3TOMY €r0 M MOXHO MCIIOJIb30BaTh ISl CO3JaHUsl KPUNTOBAIOTHBIX cucTeM. OH COOEPKHUT BCIO
WCTOPUIO NIEpe/Iauu KPHUITO-CPEACTB MEK/LY Pa3IMYHbIMU MOJIb30BATEeIsSIMU (aAKKAyHTaMH), TIPHUYEM
mo6ast oneparysi MOXeT ObITh OTCIIEKEeHa.

XOTs onepary BHYTPU KPHUIITOBTIOTHBIX CHCTEM MOTYT ObITh aHOHMMHBIMH, BBIBOJ KPHII-
TOBIIOTH M1 OOMEH ee Ha (puaTHbIe JeHBI'M OOBIYHO MPUBOIUT K PACKPHITUIO JIMYHOCTU BJIaeibIla
KPUITOBATIOTHOTO aKTHBA.

Tak Ha3bIBaeMble CMapT-KOHTPAKTHI, MPEACTABIISIONE cCOOOM MpPOrpaMMHOE OOecrieueHue,
pabortatoiiee B cetu Ethereum, mo3BoISIOT aBTOMATU3MPOBATh MPOLIECC 3AKTIOUSHHUS CIIEJIOK U KOH-
TPOJIb UX BBINOTHEHUs. OcoOeHHO 3TO 3((PEKTUBHO, €CIM OIIaTa MO CAEJIKE MPOBOAUTCS KPUIITO-
Basmoroit Ether (acpup).

brokueitn Ethereum u cMapt-koHTpakThl Ethereum, HanvcaHHble HA SI3bIKE MPOTrPAMMUPOBA-
Hus Solidity, MOryT UCIIOJIB30BATHCSI, HATIPUMEP, B TAKUX OOACTSX:

* aJIbTEPHATHBA HOTAPUAJIBHOMY 3aBEPEHHUIO JJOKYMEHTOB;

* XpaHeHue peecTpa 0OBEKTOB HEBMKUMOCTH M CBEJICHUH 00 Orepalusax ¢ 00beKTaMH HeJJBH-
KHUMOCTH;

* XpaHeHUe CBEJEHUI 00 aBTOPCKUX MpaBax Ha OOBEKThl MHTEIIEKTYAJIbHON COOCTBEHHOCTH
(KHUTH, U300paKeHM 1, My3bIKaJIbHBIE TPOU3BEACHUS U T.11.);

* CO3/IaHME CUCTEM HE3aBUCUMOTO OJIOCOBAHUS;

* chepa (prHAHCOB M OAHKOBCKAS JICATEIILHOCTD;

* JIOTUCTUKA B MEKIYHAPOJHBIX MacIITadax, OTCJAeKMBAHKE TIePEMEILICHUS TPY30B;

* XpaHeHHe TIEPCOHAIBHBIX JAHHBIX KaK aHAJIOT CUCTEME YJOCTOBEPEHHI JIMYHOCTH;

* 6e30macHbIe C/IEIKM B KOMMEpPUYECKO 00/1acTu;

* XpaHeHUE Pe3y/IbTaTOB MEJUIIMHCKUX 0OC/IeIOBaHNM, a TAK:Ke UCTOPHU Ha3HAYEHHBIX TPO-

1esyp.

ITpo6aeMbl ¢ OJI0KYEITHOM
HO, pasyMeeTCAd, HE BCE TaK IIPOCTO, KaK MOIJIO OBbI IMOKa3aThCs !
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Ectp npobrnembl ¢ BepudUKalveid JaHHBIX Tepel UX JoOaBlIeHneM B OJIOKYEHH (Harpumep,
He TOoJIe/IbHbIC JIU OHU?), TIPOOJIeMbl B G€30MacHOCTH CUCTEMHOT0 U npukiaaHoro I10, npumveHsie-
MOTO JTsI pa0OTHI C OJIOKYESHHOM, IMPOOJIEMBI C BO3MOKHOCTBIO UCTIONIH30BAHMSI METOJIOB COIMATBHOM
WHKEHEPUH JIJIS IOXUILICHHS JOCTYIA K KOIIEeJIbKaM C KPUITOBATIOTON U T.I1.

OnATs ke, eClU peub UJIET He O MyOJTUIHOM OJTOKYeHe, Y37Ibl KOTOPOTro pa3OopOCaHsbI 10 BCEMY
MHUPY, a O IPUBATHOM OJIOKUeiHe, IPUHAIEKAIIIEM ITEPCOHE MM OPraHU3alliK, TO YPOBEHb JIOBEPHS
31ech OyJeT He BIIIIe, YeM YPOBEHb JJOBEPHUsl K STOM MEPCOHE MM ITOW OpraHU3allvy.

Takke cieiyeT yuuThIBaTh, YTO JaHHbIC, 3aITUCAHHbIE B OJIOKUEHH, CTAHOBATCS OOCHYNHbL 015l
écex. B aToM cmpiciie O10KueiH (0COOEHHO MyOIMYHbINA) He TIOAXOMUT AJIsl XpaHeHUsT KOH(PUIEHIH-
anbHON mHpopMarmu. OqHako TOT (akT, uTo MHGPOPMALIUIO B OJIOKUYEHHE HEBO3ZMOXKHO M3MEHUTD,
MOET IOMOYb MPEJIOTBPATUTh WM PACCIIOBATh Pa3IMUYHOTO POjia MOIIICHHUUECKUE JCHCTBUSI.

JeteHTpan3oBaHHble npuiiokeHus Ethereum OymyT ylIoOHBI, €C/IHM TUIATHTH 32 UX UCIOJb30-
BaHHE KPUIITOBATIOTON. Yem OoJibIlie Jofiel, BIIaICIONIMX KPUIITOBATIOTON WM TOTOBBIX €€ TPUO0-
pectu, TeM OOJIBIIYIO MOMY/ISAPHOCTD TOydar MpuiiokeHust DApp v cMapT-KOHTPAKTBHL.

Cpenu o0mux rmpooseM OJIOKYelHa, 3aTPYAHSIONIMX ero MPAKTUIeCKOe PUMEHEHNe, MOKHO
YHOMSIHYTh OPAaHUYEHHYI0 CKOPOCTb JIOOABJICHUS] HOBBIX OJIOKOB M OTHOCHUTEJIBHO BBICOKYIO CTOM-
MOCTb TpaH3akiuid. Ho TeXHOJIoruu B 3TON 00JIACTU aKTUBHO PAa3BUBAIOTCS, M €CTh HAJICKIIBI, YTO
TEeXHUYECKHUE MPOOJIEMbI CO BpeMeHEeM OYIyT pellieHBbI.

Eme ogna npo6ieMa 3akodaeTcsi B TOM, YTO CMapT-KOHTPaKTH OyokueiiHa Ethereum pa6o-
TAIOT B U30JIMPOBAHHOM CpeJie BUPTYAIbHBIX MAIIIMH U He UMEIOT JOCTYIA K JaHHBIM PealbHOTO MHPA.
B yactHOCTH, TporpaMMa cMapT-KOHTPAKTa He MOKET cama IPOYMTATh JJAHHbIE C CAUTOB MJTA KaKUX-
760 (PUBNYECKUX YCTPOKUCTB (IATYMKU, KOHTAKTHI U T.I1.), @ TAKXKE HE MOXET BHIBECTH JIaHHBIC Ha
Kakue-TM00 BHEITHUE YCTPOMCTBA. DTy MpodsieMy U CIOCOOHI ee pelieHus Mbl OyzieM 00CyXIaTh Ha
yPOKe, TIOCBAIIIEHHOM TaK Ha3biBaeMbiM OpakysiamM — MH(GOPMAIIMOHHBIM ITOCPETHUKAM CMapT-KOH-
TPaKTOB.

Takxke ecTb OorpaHuYeHHsi B 00JIACTU 3aKOHOIATENILCTBA. B HEKOTOPBIX CTpaHax, HarpuMmep,
3ampeniaeTcsi UCIoib30BaTh KPUNTOBAMIOTY KaK IJIATEKHOE CPEICTBO, HO MOXKHO BJIaJIeTh €d Kak
HEKUM 1(PPOBHIM aKTHBOM, Harog00ue IeHHbIX Oymar. Takue akTHBbI MOXHO TOKYIaTh M MPoja-
BaTh Ha OMpxke. B moOoM cirydae, Mpy CO31aHUM TTPOEKTA, PA0OTAIOIIETO C KPUTITOBATIOTAMH, HEOO-
XOJIMMO O3HAKOMUTBCS C 3aKOHOZIATENIbCTBOM TOH CTPaHBI, TOJI IOPUCIUKIIAIO KOTOPOM MOMAa/IaeT Balll
MIPOEKT.
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Kak popmupyetcst nenouyka 0JioKkueiiHa

Kak mbI yke roBopuiy, OJ0KYEHH MPeACTaBIIsieT COOOH MPOCTYIO HENOYKy OJIOKOB JaHHbIX.
Chauana hopMupyeTcs epBbli OJIOK TOM IETTOYKH, TIOTOM K HeMy JI00aBJIsieTCsl BTOPOU U TaK Jiajee.
[peamnonaraercs, 4To JaHHbIE TPAH3AKIINIA XPaHATCS B OJIOKaX M JOOABJISIOTCS B CAaMbIiA TIOCTICAHUI
OJIOK.

Ha puc. 1.1. Mbl OKa3aau MPOCTEHIINI BapUaHT TOCIEIOBATEIBHOCTH OJIOKOB, T/ie MEpPBBIi
OJIOK cchUTaeTcs Ha CIeqyIOIIN.

Bbnok 1 Bnok 2

Ccbinka Ha cneaytolumia 6ok Ccbinka Ha cnegytowmin 6nok

Puc. 1.1. IIpocras nocjie10BaTeJJbHOCTH OJOKOB

B takoM BapmaHTe, OTHAKO, MOXHO OYEHb JIETKO IOIJIENIaTh CONEPKUMOE JIIoOOro OJIoKa
IIETIOYKH, TaK Kak OJIOKM He coyiepXkaT HMKaKoW WH(OPMAIIAY T 3aIUThl OT W3MEHEHUH. YIUThHI-
Basl, 4TO OJIOKYEHH TpeHA3HAYCH JIJIS1 UCTIOJIb30BAHUH JTOICH M KOMITAaHWI, MEXIy KOTOPBIMHU HET
JOBEpYst, MOKHO CIIeJIaTh BBIBOI, YTO TAKOH CITOCOO X paHEHHU S JJAHHBIX IS OJIOKUYCHHA HE TTOXOIUT.

JlaBaiite 3aiiMmeMcsI 3aIUTON OJIOKOB OT Moy ie/ki. Ha iepBoM 3Tarie Mbl HOITpoOyeM 3alliuTHTh
KakJIbIi OJIOK KOHTPOJILHOM cyMmMo (puc. 1.2.).

Bbnok 1 Bnok 2
Ccbinika Ha creayouwmnii 610k Ccbinika Ha cnegyowmia baok
KoHTponbHaa cymma 6noKa KoHTponbHasa cymma 6n1cka

Puc. 1.2. J/lo6aBJjisiem 3a1UTy JaHHBIX 0JIOKOB KOHTPOJILHOI CyMMO

Ternepb 3I0YMBIIIIEHHUK HE MOXKET MPOCTO TaK M3MEHHUTh OJIOK, TaK Kak B HEM HaXOAUTCS
KOHTpOJIbHAsI CyMMa JaHHbIX Osoka. [TpoBepka KOHTPOJIBHOW CyMMBI TTOKAKET, YTO JIAHHbIE ObLIH
V3MEHEHBI.

J1s1 BBIYMCIIEHUS] KOHTPOJIBHOM CYMMBl MOKHO MCHOJIB30BaTh OHY U3 (PYHKLIMM XEUIMpPOBa-
Hus, Takylo kak MD-5, SHA-1, SHA-256 u 1.n. Xem-(pyHKIMY BBIUUCISAIOT HEKOTOPOE 3HaUYEHHE
(HarpuMep, B BU/IE TEKCTOBOM CTPOKH MOCTOSIHHOM JUIMHBI) B pe3YJIbTAaTe BBINOTHEHUsI HEOOPATUMBbIX
ornepauuii Hasl GI0KOM JaHHbIX. Oniepaluy 3aBUCIT OT BUJA Xell-(DyHKIUH.

Jlaxxe mpy HeOOJIBIIOM M3MEHEHUM COZIEPKMMOro OJIOKa JaHHBIX 3HAYeHUE Xelll-(hyHKIUH
TaK)Ke U3MEHUTCS. AHATM3UPYS 3HAUeHUE XelT-(DyHKIMY, HEBO3MOKHO BOCCTAHOBHUTH OJIOK JaHHBIX,
IJ1s1 KOTOPOTO OHAa OblTa BBIYMCIICHA.

Byner nmu nocrarouna takas 3amura? K coxanenuio, Her.

B 31011 cxeme KOHTpOJbHAS CyMMa (XelT-(hyHKIIMS ) 3aLUIIAET TOIBLKO OTAeIbHBIE OJIOKH, HO He
BCIO LIETIOYKY OJIOKOB. 3Hasi aJITOPUTM BBIYMCICHUS Xelll-(DyHKLIUH, 3I0YMBIIIJIEHHUK MOKET JIETKO
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MO/IMEHUTD cofiepkuMoe Ooka. Takke HUYTO He TIOMEIaeT eMy YAAIUTh OJIOKU U3 TETOYKH WIn
100aBUTH HOBHIC.

YUroOBI 3aIUTUTH BCIO TIETIOUKY B I1€JIOM, MOKHO XPaHUTh B KaXJI0M OJIOKe BMECTe C IAHHBIMU
elle W Xell JaHHBIX TpeablayIiero omoka (puc. 1.3.).

— Baok N — Bnok N+1 —

Xew 6noka N-1 Xew 6noka N

Puc. 1.3. /Io6aBJjisieM B 0JIOK JJaHHBIX XeIll MPebIAYIIEero 0J10Ka

B a10i1 cXeme, 4T0Obl UI3MEHUTh KaKOi-HUOYAb OJIOK, HY’KHO NepecYUTaTh Xel-(pyHKIMH BCEX
nocnenyomux 6;10koB. Kazanock Obl, B yeM npoodiaema?

B peanbHbIX OJ0KYEHaX JOMOJHUTEIBHO CO3/1aHbl MCKYCCTBEHHbIE TPYAHOCTU 1JIsl 10OaBJie-
HUS1 HOBBIX OJIOKOB — HCIIOJB3YIOTCSl aJITOPUTMBI, TPEOYIOIIME MHOTO BEIYMCIUTENBHBIX pecypcoB. C
yUYEeTOM TOTrO, YTO /ISl BHECEHUSI U3MEHEHU! B OJIOK MepecyrTaTh Hy’)KHO HEe OJUMH 3TOT OJIOK, a BCe
NoCJIeIyIOIIMe, CeIaTh 3TO OyAeT KpaiHe CI0XKHO.

BcrioMHUM Takske, YTO AaHHbIE OJOKYENHa XpaHATCs (IyOnupyloTcsl) Ha MHOTOYMCIIEHHBIX
y3J1aX CETH, T.€. UCTIONb3YeTCs AELIEHTPATN30BAHHOE XpaHEeHHe. A 3TO MHOTOKPATHO YCIOXKHSIET MOJ-
AenKy OJoKa, T.K. U3MEHEHUs1 TpeOyeTcsl BHECTH Ha BCE Y3JIbl CETH.

Tak Kak OJIOKM XpaHAT UH(POPMALIMIO O MPEIbIIYIIEM OJIOKE, TO MOKHO IIPOBEPUTH COAEPKU-
Moe BcexX OJIOKOB IIETIOYKH.
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baokuyenn Ethereum

Brokueitn Ethereum npencrarnsier codout tuatgopmy, Ha 6aze KOTOPOW MOXHO CO3/1aBaTh
pacnipenenenHsie npuioxenuss DApp. B ommuue or apyrux muargopm, Ethereum nossonsier
UCTIONb30BATh TAK HA3bIBAEMbIE YMHbIE KOHTPAKTHI (cMapm-konmpakmol, Smart contracts), HarmcaH-
HblE Ha f3bIKe MporpammupoBanus Solidity.

Ara argopma Obi1a cozgana B 2013 romy Buranmkom BytepuHbiM, ocHOBaTeIeM KypHaia
Bitcoin Magazine, u 3amyiena B 2015 rogy. Bee, uTo Mbl OyziemM u3ydaTh WM Ie/aTh B HAIIEM y4eo-
HOM Kypce, UMeeT OTHOIIIEHHe UMEHHO K Oyok4veiiny Ethereum u cmaprt-koHTpaktam Solidity.
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Maiinnnr, nim Kak co3aarorca 0J10Kn

MaiinuHr (mining) nmpeacTaBiisieT COOOH JOBOIBHO CIIOKHBINA U PECYPCOEMKHIA MPoriece J00aB-
JIEHUsI HOBBIX OJIOKOB B IIETIOUKY OJIOKYElHA, 2 BOBCE HE «JI0OBITY KPUIITOBATIOT». MallHUHT oOecrie-
YMBaeT padOTOCHOCOOHOCTh OJIOKYEHHA, T.K. UMEHHO 3TOT MPOIIeCcC OTBEYaeT 3a JOOABJICHUE TPaH-
3akuuil B OnokveitH Ethereum.

Jionn W opraHM3anUK, 3aHUMAIOIIUEcs A00aBJIeHUEM OJOKOB, Ha3bIBAIOTCS MalHEpamH
(miner).

[Tporpammuoe obecneuenue (I10), paboTaroiiee Ha y3/1ax MAlHEPOB, MBITAETCS OA0OPATH IS
rocJieqHero OJoKa MapamMeTp XeIMpoBaHus ¢ HazBaHueM Nonce, YTOObI MOITy4YHIIOCh ONpe/esieH-
HOE 3Ha4YeHue Xelll-(DyHKIMH, 3aJaHHOU ceThlo. Asroput™ xewnpoBanus Ethash, npumMensemsiii B
Ethereum, no3BosnsieT nomyuuts 3Ha4eHre Nonce TOJIbKO MyTeM MOCIeI0BaTeIbHOTO epedopa.

Ecnu y3en maiiHepa Haresn mpaBuiibHOe 3HaueHue Nonce, TO 3TO SIBJISIETCS TaK Ha3bIBAEMbIM
nokasaresbcTBoM padoTel (PoW, Proof-of-work). B aTom ciyuae, ecim 6710k OyzeT 1oO6aBjieH B ceTh
Ethereum, maiiHep nonydaer ornpejejeHHOe Bo3HarpaxieHue B Bamore cetd — Ether. Ha momeHT
TMIOJITOTOBKM HaIllell KHUTM BO3HarpaxjaeHue cocrariseT 5 Ether, oqHako co BpemeHeM OHO OyzieT
CHUKEHO.

Takum oO6paszom, maitHepsl Ethereum obecrieunBaioT padboty cetu, g00aBisis OJIOKH, U TIONTY-
YaloT 3a 9TO KPUNTOBATIOTHBIE IEHBIU. B MHTEpHeTe BBl HaiigeTe Maccy MH(MOPMAIIMU O MaiHepax
MAaiHUHIE, & Mbl COCPEJOTOYMMCS Ha CO3/1aHUM KOHTPAKTOB Solidity 1 AeUeHTPpaTM30BaHHBIX MPH-
noxenuit DApp B cetn Ethereum.
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HUTorm ypoka

Ha nepBom ypoke Bbl TIO3HAKOMUJIMCH C OJIOKYEHHOM U y3HAJIM, YTO OH MPEICTABISIET COOOM
0COOBIM 00Pa30M COCTABJICHHYIO MOCIIEI0BATEILHOCTHIO OIOKOB. ColepKUMOe paHee 3aliCaHHbIX
OJIOKOB HEBO3MOKHO MU3MEHHTb, TaK KaK JUIs 9TOTO MPUAETCS ePecunTaTh BCe MOCIeyope OJI0KH
Ha MHOTHX y3J1aX CETH, Ha YTO HYKHO OY€Hb MHOTO PECYPCOB U BPEMEHHU.

BiiokueitH MoxeT npuMeHATbCS U151 COXPaHEHU S PE3yJIbTaTOB BBINOMHEHUs TpaH3aKkMi. Ero
[JIaBHOE HA3HAUYEHHUE — OpraHu3alins Oe30MaCHOTrO BHIIIOTHEHU I TPAH3aKIINIA MEeX1y CTOpOHamH (Tiep-
COHaMH1 1 OpFaHI/I3aLII/IHMI/I), MEKIY KOTOPBIMH HET JOBEPUA. Bu Y3HaJI1M, B KAKMUX KOHKPETHO O6JIa-
cTsiXx OM3Heca M B Kakux cdepax MOKHO MCIONb30BaTh OnokveiiH Ethereum u cMapT-KOHTPAKThI
Solidity. DTo 6aHkOBCKas cepa, periucTpanys mpaB COOCTBEHHOCTH, TOKYMEHTOB U T.II.

Bbl Takke y3HaIM, YTO TPU UCIIOIB30BAaHUM OJIOKYEHHA MOTYT BO3HUKATh pa3jIMYHbBIC MPO-
61eMbl. DTO TIPOOIEMBl BeprduKay HHGOPMAIIK, J0OABISAEMON B OJIOKYEHH, CKOPOCTh pabOThI
OJIOKYeiHa, CTOMMOCTb TpaH3aKLMH, MpodieMa oOMeHa TaHHBIMH MEXIy CMapT-KOHTPaKTaMHu U
peaIbHBIM MHPOM, a TaKXke MOTEHIINAIbHO BO3MOXHbBIC aTaKu 3JI0YMBIIICHHUKOB, HAITPABJICHHbIC
Ha TIOXMIIIEHHE KPUNTOBAIOTHBIX CPEJICTB C AKKAyHTOB MOJIb30BATEICH.

Takske Mbl KpaTKO paccKa3aiy O MaHUHTE KaK O Mpoliecce J0O0aBIeHHsI HOBBIX OJIOKOB B OJIOK-
YyeitH. MaifHUHT HeoOXOUM JIJTsI BBIMTOJTHEHU T TpaH3aKIuid. Te, KTo 3aHMMaeTCs MAaHUHTOM, 00ec-
NEeYUBAIOT PAOOTOCIIOCOOHOCTh OIOKUYEHHA M TIOJTYYAl0T 32 3TO BO3HATPAXKICHUE B KPUIITOBAIOTE.
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Vpok 2. IloaroroBka padouen
cpeabl B OC Ubuntu u Debian

Ilean ypoka: co3ath y3ei CoOCTBEHHOTO MPUBATHOTO Os1okueiiHa Ethereum s nanpHemeit
paboTHl B pamMKax 31oro Kypca Ha cepsepe Ubuntu u Debian.

IIpakTHuyeckue 3aJaHusi: ycTaHOBKa onepaunoHHou cucremsl Ubuntu u Debian, ycraHoBka
1O geth, obecneurBaoIero padoTy y3/a Halero OJIoK4YelHa, a TaKXke JIeMOHa JIeleHTPaIN30BaH-
HOTO XpaHWJIMIIA JIAHHBIX swarm. Bam OyzeT HyXHO co3qaTh COOCTBEHHBIN MPUBATHBIN OJIOKYEHH
Ethereum, BBINONHUTH €r0 MHUIMATM3ANMIO. [IOAKIIOUMBIIKCH K Y311y OJOKUYEiHa, BBl HAYYUTECh
BbIJIaBaTh MPOCTEHIIME KOMaH/bl B IpUIJIalieHnu geth.

ITpexae yem Mbl 3aiiMeMcsl U3ydeHUeM cMapT-KoHTpakToB Ethereum, HamM HeoGxoaumo noj-
TOTOBHUTH padodyIo0 Cpelly — YCTaHOBUTH onepaioHHyio cuctemy (OC) u HeoOXxoaMMoe MporpaMM-
Hoe obecnieuenue (I10).

MBbI Mo OBl IPUCTYNUTD K paboTe cpa3y B KaKOW-JIMO0 MHTErPUPOBAHHOM cpejie pa3padoTKU
(IDE, Integrated Development Environment), Hanpumep, Remix wiu Truffle. BosmokHO, 3T0 ObLI
OBl caMBblif OBICTPBIN ITyTh K U3yYEHHIO CMapT-KOHTPAKTOB Solidity. OmHaKo 1t TOro, 4TOOBI TITyOXKe
pazobOparbcs B TOM, Kak padotaer Ethereum, Mbl HauHeM ¢ Ga30BBIX MHCTPYMEHTOB.
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Boi0op onepanuoHHON CHCTEMBbI

Caoii niepBblii y3en cetu Ethereum mb1 Oynem aenats Ha 6aze kimenta Go Ethereum (https://
geth.ethereum.org/). 1o 10 npencrapnser codoit peanusarumio nmporokonaa Ethereum u peanuzo-
BaHO Ha si3bIKe MporpammupoBanusi Go u foctyHo B Buze nporpamMmsel Geth. Ha 6aze Geth moxHO
co3/1aTh NMOJIHO(YHKIIMOHAJIBHBIN y3ei cetu Ethereum.

st pabotel ¢ y3nom Geth MOXHO MCIONB30BaTh MHTEPQEc KOMAaHIHOM CTPOKH, a TaKke
nporpamMHblii uHTepeiic (API, Application Programming Interface) JSON RPC. Hcnone3ys
9TOT UHTepeic U pazaruHble (PpeiMBOPKH, BBl cMOXeTe co3ziaBarh [10, paboramoiee ¢ y3namu
Ethereum, npakTu4ecku Ha BceX COBPEMEHHBIX SI3bIKaX MPOrpaMMUPOBAHUS.

KmenT Geth moxer padorars Ha tuiatgopmax, rae umeercst Go (3to, Harpumep, Linux, Mac
OSX, Windows, Raspberry Pi, Android OS, i0S). Ha crpanune 3arpy3ku https://geth.ethereum.org/
downloads/ noctynubl peanuzanuu A Linux, macOS u Windows. Takxe Bbl MoOXkeTe 3arpy3uTh
ucxoansle koawl Geth.

[Tpu padote Hax kHuroi Mel ucrob3oBasit OC Ubuntu Live Server 18.04.2, Ubuntu 18.10
cosmic, Debian Bepcuit 9 u 10 Alfa 5, xorst Geth MOXHO yCTaHOBHTH M Ha Apyrue cOopku Linux.
Ha cnepyromem ypoke mbl BeimoiHUM ycTaHOBKY Geth nHa OC Rasberian mjisi MUKpOKOMITBIOTEPA
Raspberry Pi 3.

Jnst mzydenust Ethereum MoXHO apeHI0BaTh BUPTYaJIbHBIN MM OONAUHBIA CEPBEP Y OHOTO U3
nipoBaiiiepoB. Takxke Bbl MokeTe ycTaHOBUTh 3T OC Ha CBOM HACTOJIbHBIN KOMITBIOTED, HETIOCPE-
CTBEHHO Ha ero JUCK WX Ha BUPTYaJIbHYIO MalllMHY, Hanpumep, VMware Workstation, 1iu Bocriosb-
30BaThCsl APYroil CUCTEMON BUPTYyaIU3allvu.

Onucanue nporiecca ycranoBkr Ubuntu u Debian BbIXOAMT 32 paMKM Haillell KHUTH, HO B
MHTEPHETE eCTh HEMaJIO I0OCTAaTOUYHO MOAPOOHBIX PYKOBOJICTB, OCBSIILIEHHBIX 9TOMY Bompocy. Kpome
TOTO, MPH apEeHIe BUPTYAILHOTO UM 0OJIAYHOTO CepBepa MpoBaiaep 00s13aTeIbHO IOMOXET YCTaHO-
BuTh Ha Hero OC. Yurute, yto Bam Hy)kHa 64-pazpsiaHas Bepcuss OC Ubuntu u Debian.

Jnst paGoTHl HaJl KHATOM MBI MCIOJIL30BAIM OOJIAYHBI BUPTYAJIbHBIN CEpBEP B CIETYIONICH
KOH(UTypaluu:

* 4 ganpa CPU c takToBoii yactoroit 2 GHz;

* 2 GBRAM;

* 20 GB Disk SSD.

Mpsi Takxe ycraHoBwii OC Ubuntu 18.10 cosmic B BupryaibHyio ManmHy VMware
Workstation ¢ Takoii KoH(pUrypaluen:

* 8 spep CPU c taktoBoit yactortoit 2 GHz;

* 8 GB RAM;

* 100 GB Disk SATA.

Kondurypatimst BUpTyaibHOTo cepBepa BIUsET Ha CKOPOCTh MaHMHTA HOBBIX OJIOKOB. UTOOBI
HaM ObLTO YIOOHO padoTaTh, 3Ta CKOPOCTh HE OKHA OBITh CIIMIIIKOM HU3KOW. He pekomeHmyeMm, B
YaCTHOCTH, MCTIO/Ib30BaTh MeHee 2 ['0ailT onepaTnBHON MaMsITH.

s mukpokommnbiotepoB Raspberri Pi, roe namsaTi MeHblie, €CTh pelieHrne, 0 KOTOPOM Mbl
PaccKakeM Ha CJIeIyIOIEeM YPOKe.

Cpazy nocne ycranoBkn OC Ubuntu umm Debian oOHOBUTE MakeThl MTPU TTOMOIIY KOMaH bl
apt-get:

$ sudo apt-get update
$ sudo apt-get upgrade

19


https://geth.ethereum.org/downloads/
https://geth.ethereum.org/downloads/

A. B. ®ponos. «Co3nanue cmapt-koHTpakToB Solidity muist 6;0kueiia Ethereum. ITpakTrueckoe pyKOBOICTBO»

Ecmu B Ubuntu Server o6HOBWIIOCH iApo, MOXkeT motpedoBathbes rnepesarpy3ka OC. Coobiie-
HHUEe 06 9TOM Bbl YBUAWTE IMPU IMMOAKJIIOUYCHUN K KOHCOJIU:

*** System restart required ***

B aToM ciryuae nepen nmpogoskeHreM paOoThl BHITIOTHUTE Tepe3arpysKy:

$ sudo shutdown -r now

[Makers Ubuntu MOXHO Takke OOHOBJISTH TaKXke yepe3 MeHekep OOHOBJIEHUN B rpaduye-

CKOM uHTepderce.
OOHOBIEHNE TTAKETOB HY)KHO JIeJIaTh C MPaBaMH IMOJIb30BATeNIs root.
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YcTaHoBKa HEOOXOUMbBIX YTHIHT

B OC Ubuntu ycranoBute cepBuc ssh, eciu Bbl MUIaHUpPYyeTe MOJKIIIOUATHCS K KOHCOMU Y/a-
JIEHHO (TT0 YMOJTYaHUIO B IECKTOITHOM BEPCUU CepBUC Ssh He ycTaHaBIMBaeTcs, mpu ycranopke Ubuntu
Live Server Hy’)HO OTMETUTb COOTBETCTBYIOLIHNI (PJIAKOK).

B kauecTBe umMeHu nosp30BaTeis npu HayasibHoM yeraHoBke OC ykaskute book, 4ToObI y 3TOTO
TOJIL30BATENS Cpasy ObljIa BO3MOKHOCTh padoTaTh ¢ KOMaHA0u sudo.

B Takke MoskeTe co3naTh nojb3oBaress book yxe nocie ycranoku Ubuntu. B aTom ciyuae
MIpU MTOMOIIM KOMaH/BI visudo 706aBbTe STOMY TMOJIB30BaTEI0 BOZMOXKHOCTh PadOTaTh C KOMaH 101
sudo. [I7151 3TOrO 3amycTHTe C IMpaBaMu MOJb30BaTeNsl 100t TAKYI0 KOMAH/1y:

# visudo

Otkpoetcst penaktop aiina /etc/sudoers. Bam HyXHO 100aBUTH B KOHEIT 3TOro haiiyia ciey-
IONIYIO CTPOKY:

book ALL=(ALL) ALL

Jl71s1 ycTaHOBKM cepBuca ssh BBeuTe Cieyonyo KOMaHy:

$ sudo apt-get install ssh

Hanee B Ubuntu u Debian ycraHoBUTE pegakTop vim (eciu BaM yA0OHO B HeM paboTarh), yTu-
uThl sudo (ecyii OHa He YCTaHOBJIEHA), git, curl, gcc 1 me (mc ycTaHaBIUBaTh He 00s13aTe IbHO, TPH-
TOIMTCSI, €CJIM TOJILKO BbI MPUBBIKJIM padotarh ¢ Midnight Commander):

S sudo apt-get install vim sudo git curl gcc mc

Jlnst Toro 4yToOBI 00E30MACKTh BAIll CEpBep OT arak Twma opyrdopca (nepedop nmaposeit) Ha
nopt SSH, ycranosute fail2ban:

$ sudo apt-get install failZban

MBI HACTOSITENILHO PEKOMEHIyeM MCIIONIb30BaTh Ty YTUIUTY B paboueM OKPYXKEHUH BMECTE
¢ OpaHIMay>pOM.
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YceranoBka Geth 1 Swarm B Ubuntu

Hanee mbl nieperigem kK ycraHoBke Geth, a takske [1O y3na pacnipeneseHHOro XpaHuMILa J1aH-
HBIX Swarm (rorpeOyetcs mo3xe, Ha 10 ypoke).

[Tpome Becero ycranoButh Geth B OC Ubuntu. [Tpoueaypa onucana 3xech: https://github.com/
ethereum/go-ethereum/wiki/Installation-Instructions-for-Ubuntu.

JI71s1 yCTAaHOBKM BBITIONIHUTE CJIETYIOIINE KOMaHIbI:

sudo apt—-get install software-properties—-common
apt-get install build-essential

sudo add-apt-repository -y ppa:ethereum/ethereum
sudo apt—get update

sudo apt-get install ethereum

vr r Ur Ur

Bbl Takke MoOXeTe yCTaHOBHTH JeBelionepckyio (HectabwibHylo Bepcuio Geth), mist vero
BBIIIOJTHUATE TaKyl0 KOMaHY:

$ sudo apt-get install ethereum-unstable
[Tocne ycranoBku nposepwTe Bepcuio Geth:

$ geth version

Geth

Version: 1.8.23-stable

Git Commit: c942700427557e3ffode3aafb6b916e2f056clec?
Architecture: amdé64
Protocol Versions: [63 62]
Network Id: 1

Go Version: gol.10.4
Operating System: linux
GOPATH=
GOROOT=/usr/1lib/go-1.10

Kak Bugumre, 31ech Mbl ycranoBwu Geth cradunbHoi Bepenn 1.8.23 u Go Bepenn 1.10.4.
JlJ1s1 yCTaHOBKM paclipe/le/IeHHOTO XPaHWJIMILA JaHHBIX Swarm Ha JIOKaJIbHBII TECTOBbIN y3ell
UCTIONB3YHITE CIIEYIONIYI0 KOMaHy:

$ sudo apt—-get install ethereum-swarm
[Tocne ycraHOBKM MpoBepbTe BEPCHI0 Swarm:

S swarm version

Swarm

Version: 0.3.11-stable

Git Commit: c942700427557e3ffode3aafb6b916e2f056clec?
Go Version: gol.10.4

0S: linux
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Eciu ycraHOBKa IpoIILIa yCIeNHO, MePeXoauTe K paszieNy ypoKa, MOCBAIIEHHOTO CO3JaHHIO
MPUBATHOTO OJIOKYENHA.

B Tom ciydae, Korja mpu yCTaHOBKE MPOM3OILIM OMMOKH, MONpoOyiiTe HallTU pelieHue B
nouckoBoil cucreme Google. 3ameTHM, YTO OIMOKM YacToO CBSI3aHbI C OOHOBJICHUEM BEpCUH yCTa-
HassiuBaemoro [10.
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YceranoBka Geth u Swarm B Debian

VYeranoBky Geth u Swarm B OC Debian Hy:KHO BBIIIOJHSTH U3 UCXOAHBIX TeKCTOB. [Ipu sTOM
BHavase Hy)XHo OyaeT yctaHoBUTh Go, a 3aTeM yxe cooctBeHHO Geth u Swarm.

Ha momeHT co3nanus Hamedt kauru Obuta foctynHa Bepcus Go 1.12.1. 3amerum, uro Geth u
Swarm HaxofsATcsl B COCTOSTHUM MTOCTOSITHHOTO COBEPIIIEHCTBOBaHM . He MCKITIOUEeHO, YTO K MOMEHTY,
KOTJa Bbl HauHeTe padOTy Haj STOW KHUTOM, U1l HUX MPUAETCS yCTaHABIUBATh HOBYIO Bepcuio Go.

IIpenBapureabHasi NOArOTOBKA

Hpemae BCEro OOHOBUTE MAKETH U YCTAaHOBHUTEC HCO6XO,I[I/IMI>IC YTUJIUTHI:

$ sudo apt—-get update
$ sudo apt-get upgrade
$ apt—get install vim sudo git curl gcc mc

Ecm BbI ipu ycranoBke OC He 106aBHJIIM MOIB30BaTEN0 book BOZMOKHOCTb padOTHI C KOMaH-
noii sudo, caenaiTe 3TO aHAJTIOTMYHO TOMY, KaK 3T0 ObLI0 orucano paHee 1t Ubuntu.
Ilocne sToro moxHO nepexoguts K ycraHoBke Go u Geth.

3arpy3ka qucrpudyrua Go

HuctpuOytiBbl GO pa3NMyUHBIX BEPCHHA M JUISl Pa3IMUYHBIX TUIAT(OPM MOKHO HAWTH 3[eCh:
https://golang.org/dl/.

[Ipesxne Bcero noakIouMMCs K HalieMy cepepy ((pu3n4eckoMy UM BUPTYaJbHOMY) MOJIb30-
BaresieM book u 3arpy3um apxuB GO HYKHOU BepCUU:

S curl -0 https://dl.google.com/go/e0l.12.1.linux-amd64.tar.ez

Tenepb, HaXOACh B KOHCOJIM C MPaBaMy MOJIb30BaTes st book, pacrnakoBbIBaeM 3arpy:KeHHBIH
apxuB B Karayior /ust/local:

$ sudo tar -C /usr/local -xzf gol.l12.l.linux-amdé64.tar.gz

V Bac Oyzer 3arpoiiieH maposb nojib3oBaresis book. Komannga sudo HeoOxoamuma, Tak Kak 00bIv-
HOMY TOJIb30BATEIIIO 3aMpelieHa 3anuch haiaoB B Karaior /ust/local.

YcraHOBKA IepeMeHHbIX OKPYKeHUs

I[anee MBI CO3JAa€EM B JOMAIIHEM KaTaJIOrc€ IOJIb30BAaTEIIA book karaor £0 U yCTaHaBJIMBAEM
NEPEMEHHBIE OKPYKECHUA:

$ mkdir -p ~/go; echo "export GOPATH=$HOME/go" >> ~/.bashrc

$ echo "export PATH=S$PATH:$HOME/go/bin:/usr/local/go/bin" >>
~/ .bashrc

$ source ~/.bashrc

HpOBepﬂeM, 4TO IIEPEMECHHDBIC OKPYKCHUA YCTAHOBJICHLI:
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$ printenv | grep go

GOPATH=/root/go
PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/
sbin:/bin:/root/go/bin:/usr/local/go/bin

IIpoBepka Bepcun Go

[Mpesxne yem nepeiTr cOOCTBEHHO K ycTaHoBke Geth m Swarm, Hy)KHO IPOBEPUTH BEPCHIO ZO:

$ go version
go version gol.12.1 linux/amd64

Ecmm y Bac Bepcus 1.12.1, To Bce HopmanbHO. Ho eciu paHee 1O KaKMM-TO MPUYMHAM Ha
BallleM cepBepe Oblla YCTAaHOBJIEHA CTapasi BEpCUsl g0 U3 PENO3UTOPUS, yAAIseM ee TaK:

sudo apt—-get remove golang—go
sudo apt—-get remove —auto-remove golang—-go

YcranoBka Geth u Swarm

IlepBeiM marom 3arpy3ure ucxoanslii kog Geth uz penosuropus Ha GitHub:

mkdir -p $GOPATH/src/github.com/ethereum

cd SGOPATH/src/github.com/ethereum

git clone https://github.com/ethereum/go-ethereum
cd go—-ethereum

git checkout master

Ur r Ur Ur

$ go get github.com/ethereum/go-ethereum
Hanee 3amyctute KoMnuysnuio kiaventa Geth u Swarm:

go install -v ./cmd/geth
go install -v ./cmd/swarm

Ecnu npy KOoMOWISAIUK MOSIBWIKMCH OIMIMOKH, MONpoOyiTe ycTaHoBUTh (GO pyroil Bepcuu.
[epen sTvM ynanuTe Bce KaTalory, CO3JaHHbIE B MPOIECCE MPEAbIAYIIEeN YCTAHOBKH.
Ecnu ke Bce Xopolio, To 0CTan0Ch TOIBKO MPOBEPUTH Bepculo ycTaHoByieHHON Geth u Swarm:

$ geth version

Geth

Version: 1.9.0-unstable
Architecture: amdé64
Protocol Versions: [63 62]
Network Id: 1

Go Version: gol.12.1
Operating System: linux
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GOPATH=/home/book/go
GOROOT=/usr/local/go

$ swarm version

Swarm

Version: 0.3.12-unstable
Go Version: gol.12.1

0S: linux

Kak Bugute, ObiM ycTaHOBJICHB HecTabuibHble Bepcrn Geth 1 Swarm. C nomornpio whereis
BbI MOXETE OINPee/UTh, B KAKOW KaTaJior OblIa BHIITOJTHEHA YCTAHOBKA:

$ whereis geth
geth: /home/book/go/bin/geth

UroObl yCTaHOBHUTH CTaOMJIBHYIO BEpCUIO, 3arpy3ure ee OWHApHBI Kopi ¢ caiTta https://
geth.ethereum.org/downloads/. 3arem wW3BJIeKUTEe W3 apxuBa MHporpammy geth M ckonmpyiTe B
OTHEIbHBINA KaTayIor.

AKTyalbHyI0 MHCTPYKIMIO 10 ycTaHOBKe Geth m Swarm MOxHO HaldTH 1o azapecy https://
media.readthedocs.org/pdf/swarm-guide/latest/swarm-guide.pdf.

26


https://geth.ethereum.org/downloads/
https://geth.ethereum.org/downloads/
https://media.readthedocs.org/pdf/swarm-guide/latest/swarm-guide.pdf
https://media.readthedocs.org/pdf/swarm-guide/latest/swarm-guide.pdf

A. B. ®ponos. «Co3nanue cMapt-KoHTpakToB Solidity myst 6mokueiina Ethereum. ITpakTudeckoe pyKOBOICTBO»

Co31aeM npuBaTHBIN 0JIOKYElH

J11st Toro 4To6B! OBICTPO OCBOUTH HMPOLECC CO3[AAHUS CMApT-KOHTPAKTOB, HAM HyeH OJIOK-
yeiiH. BHavase co3maauM MpuBaTHBIN OJIOKYEHH Ha CBOEM cepBepe, Tak Kak C HUM IIPOILE BCEro
pabotatb. [anee mbl OyneM HCIOIBb30BaTh TeCTOBYIO ceTh Rinkeby, padoraromiyio B TOUHOCTH Kak
Ethereum u mpurogHyIo 1Jist OTIAJKU «HACTOSIINX» KOHTPAKTOB Tepen myonukanueid B Ethereum.

T'oToBuM (haiti genesis. json

[Ipexxne Bcero coszpaiTe B JOMAalIHEM KaTajlore Nojib3oBaresss book aiis genesis.json
(mactunr 2.1.).
Juctuur 2.1. Parn genesis.json

{
"config": {
"chainId": 1999,
"homesteadBlock": O,
"eipl55Block": O,
"eipl58Block": O
}I
"difficulty": "10",
"gasLimit": "5100000",
"alloc": {1}
}

10T haiin onmchBaeT NEpBUYHBIN 00K (genesis block) mermoyky OJI0KOB — camblii TIEPBbIiA
6ok OnokveiiHa. Tak Kak Mbl cO3aeM Halll IPUBATHBII OJIOKYEIH, TO 1 O TIEPBOM OJIOKE MBI JIOJKHBI
103200 THTHCSI CAMH.

Xopolee onucaHue nepBuUYHOro Onoka cetd Ethereum MOXHO HailTH, HampuMep, 3€ch:
https://arvanaghi.com/blog/explaining-the-genesis-block-in-ethereum/.

bnok config daiina genesis.json conepxut nepeMeHHsle KoHgurypauu cetv Ethereum.

[Tone chainld conmepxur uaentudgukatop OnokyeitHa. OH UCMONb3yeTCsl AJIS 3AIIUTHl OT
pEIUIMKALAY, T.€. OT HEABTOPU30BAHHBIX JEMCTBUN IOJIb30BATENIEN, IBITAIOLIMXCA JEUCTBOBATh OT
VMMEHU HACTOALIETO OTIPABUTEINS JaHHBIX.

Ecmu peus unet o rmasHou cetu Ethereum, 1o ee naentugukarop pasex 1. Unenrudukarop
TecToBOl cetu Rinkeby paseH 4. [1pu co3naHny Halleil MpUBaTHOM CETU MbI MOXEM yKa3aTh JII000e
3HauYeHUEe, OTVIMYHOE OT N3BECTHBIX. MBI BbIOpain 3HaueHue 1999.

3navenue 0 B mone homesteadBlock ykaspiBaeT Ha TO, 4YTO MBI OyeM HCHOJB30BATH PEITH3
cern Ethereum nox Ha3zBanmem Homestead. Homestead mpescraBiisier coOoi BTOpOW peju3 ceTu
Ethereum (nepBbiid pesn3 HasbiBasicA Frontier). Hynesoe 3HaueHne 310oro napamerpa UCIoIb3yeTcs
1 B ocHoBHOM cetH Ethereum.

Hemnoro o nmapamerpax c npegurcom EIP. [Tpu peamnzanum Homestead Obu1 0OHOBIIEH Mpo-
TOKOJI, TpU4eM 0e3 0OpaTHON COBMECTUMOCTH ¢ TpeapiaynmM penusom Ethereum. CoorBercTByIo-
IIe U3MEHEHUs OTpakeHbl B JOKyMeHTax «[Ipemnoxenus no ymyumenuto Ethereum» (Ethereum
Improvement Proposals, EIPs), oryonukoBanHbIX Ha caiite https://eips.ethereum.org/.

Peanuzaiys n3meHeHni MOXeT OTpeOOBaTh BBIIOJIHEHUS TaK Ha3bIBAEMOM MTPOLIELY Pl Xapil-
¢dopka (hard-forking), nnmm ooroBieHus 10 y3n0B. B pesynbrare 310ii mporieaypbl MOKET MEHSIThCS
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CTPYKTypa OJIOKa, MOSBJISAETCS BOZMOXKHOCTDb HMCIOb30BaTh paHee HEIOCTYIHbIe OJIOKU U BHOCUTD
pa3nMyYHbIe U3MEHEHHUsI B TIPOTOKOJL.

Tak Kak MblI He OyzieM Jienath XapadopK, TO YCTAHOBUM 3HaY€HH s COOTBETCTBYIOIIHMX MapaMeT-
pos eip155Block u eip158Block paBHbIME HyTIO.

[Tapametp difficulty BaxkeH aJ1s HAC B MPAKTUYECKOM CMBbIC/IE. DTOT MapaMeTp UMEeT MpsiMoe
BJIMSIHME HA BPeMs F'eHepallu HOBBIX OJIOKOB OJloKYerHa. [[jist Hamero «yueGHOro» OlIoKYeiiHa Mbl
YCTAaHOBUM OY€Hb MaJIeHbKOE 3HAUEHUE ITOro MapameTpa, papHoe 10, 4ToObl CKOPOCTh JOOABIEHUS
HOBBIX OJIOKOB ObLiIa MPUEMJIEMO Ja’ke Ha BUPTYAIbHBIX CepBepax HEOOJBIION MTPOM3BOANTEILHO-
CTH.

C nomortpio mapameTpa gasLimit Mbl 3a1aeM B pamkax OoKJeliHa IpeiesT pacxojia Tak Hasbl-
Baemoro rasa (Gas). ['a3 Ethereum npezcrasisier co60il pacXOmIHBIN pecypc, KOTOPBIM TPaTUTCS Ha
BBITIOJTHEHUE TAKHMX OTEPaIHid, KaK OTIPaBKa TPaH3aKIMiA, ITyOIUKAIMs U BBIMOJTHEHNE KOHTPAKTOB
u 1.11. Jlanee Mbl pacckaxkeM 00 3ToM nogpoOHee. B Haiell mpuBaTHOM TECTOBOW CETH Mbl YCTaHAB-
JIMBaeM JIOCTATOYHO OOJIBIIIOE 3HAUYEHHE, YTOOBI HE BOHUKAIM OrPaHUUYEHUs TIPHU 3aITyCKe TeCTOBBIX
MPOrpamM.

[Mapamerp alloc mo3BossieT MpU MHUIIMAIM3AIUK OJTOKYelHA CO3[aTh KOIISIbKU U 3apaHee
HAIOJIHUTh MX TECTOBHIM 3(prpoM. B mepBbIx mpumepax Mbl He Oy/ieM UCIIONb30BaTh Ty BO3MOK-
HOCTb.

Cozgaem karaJjior JJist padoThl

Co3zpaiiTe B JOMAIIIHEM KaTaJjiore rmogkaTtajor nodel:
S mkdir nodel

B s1OM Karasiore OyayT pacnosaratbcsl JaHHbIE OJIOKUYerHa.

Co3/1aemM aKKayHT

Terepb meperiieM K CO3[AHUIO HAIIEro MpUBaTHOro OnokdverHa. [Ipexkne Bcero BOUaWUTE B
JOMAIIHUIA KaTaJior Mojib3oBaTess book v co3/1aiiTe HOBBIN AKKAYHT:

$ geth -datadir nodel account new

[Ipu co3pnannu akkayHTa OyJeT 3arpolleH Mapoiib, KOTOPbIA HY)KHO COXPAaHUTh B O€30IaCHOM
MecTe:

INFO [02-13]108:42:28.798] Maximum peer
count ETH=25 LES=0 total=25

Your new account 1is locked with a password. Please give a
password. Do not forget this password.

Passphrase:

Repeat passphrase:

Address: { 4f744742ac711£fd111c7a983176db1d48d29f413 }

Komanpia account new BbiBeZleT Ha KOHCOJIb B (PUTYPHBIX CKOOKAaxX Tak Ha3bIBaeMBIN ajipec

y3na. B Hamiem ciydae sto anpec 4£744742ac711fd111¢7a983176db1d48d29f413. Msi Oynem yka-
3bIBATb €TI0 B PA3JIMYHLIX KOMaHIaXx.
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IMapamerp datadir xomanabl geth ykaswiBaer myTh K padodeMy Katajory. Mbl HCIONTb3yeM
karasor /home/book/nodel.

3anyckaeM HHHIHAJIU3AMUIO y3JI1a

ITocne co3pganus dKKayHTa HaM HYXHO BBIIIOJIHUTH MHUIUAJIN3ALUIO Y3JId, BBIIIOJIHAEM €€ U3
JOMAIITHETO KaTaJjora 11oJjJab30BaTejid book:

$ geth -datadir nodel init genesis.json
3pech MHI ¢ oMoIpio mapamerpa datadir nqoymkHBI yKa3aTh MyTh K padoveMy Kartajory, a B

napamMerpe init — myTh K aiity nepBUYHOrO OJIOKa genesis.json.
KomaH/1a BRIIOJTHUT MHUIMATM3ALMIO U BBIBE/IET HA KOHCOJIb PE3y/IbTaThl CBOEH PabOTHI:

INFO [02-13108:43:53.934] Maximum peer
count ETH=25 LES=0 total=25

INFO [02-13]108:43:53.936] Allocated cache and file
handles database=/home/book/nodel/geth/chaindata cache=16
handles=16

INFO [02-13]108:43:53.950] Writing custom genesis block

INFO [02-13108:43:53.950] Persisted trie from memory
database nodes=0 size=0.00B time=28.058ups gcnodes=0
gcsize=0.00B gctime=0s livenodes=1 livesize=0.00B

INFO [02-13108:43:53.951] Successfully wrote genesis
state database=chaindata hash=a5eb5bc..3£490e

INFO [02-13108:43:53.951] Allocated cache and file
handles database=/home/book/nodel/geth/lightchaindata

cache=16 handles=16
INFO [02-13]108:43:53.955] Writing custom genesis block

INFO [02-13]08:43:53.955] Persisted trie from memory
database nodes=0 size=0.00B time=1.778us gcnodes=0
gcsize=0.00B gctime=0s livenodes=1 livesize=0.00B

INFO [02-13108:43:53.956] Successfully wrote genesis
state database=lightchaindata hash=a5eb5bc..
3£490e

Jnst paOoThl C y37I0M BaM HYXKHO OyJeT OTKPBITh JBE KOHCOJM, MOAKJIIOYMBIIUCH B KaXkIOW
KOHCOJIM MOJIL30BareieM book.
UroOBbl 3aMyCTUTD y3€J1, BBITOJTHUTE B MEPBOI KOHCOMM CIIEAYIOIIYI0 KOMaHTy:

$ geth —etherbase
"Ox4£f744742ac711£fd111¢c7a983176db1d48d29f413" -datadir nodel -
nodiscover -mine -minerthreads 1 -maxpeers 0 -verbosity 3

-networkid 98760 -rpc —-rpcapi="db, eth, net,web3, personal, web3"
console

B kauectBe mapamerpa —etherbase Hy)kHO BBECTH ajipec y371a, OJIyYEHHbII P IIepBOHAYAIb-
HOM CO3/IaHMHM aKKayHTa.
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Ha sk paHe mosiBUTCSI MHOKECTBO COOOIIEHHH O X0/Ie MHUIMaM3aimuy. B xoae atoro mporiecca
OyzeT 3amnyiieHa renepaius ¢aitia DAG. Bam HyxHO OyIeT 0% /1aThCsl 3aBEepIIIEHU ITpoliecca TeHe-

pauuu:

INFO [02-13|08:51:16.647] Maximum peer
count ETH=0 LES=0 total=0

INFO [02-13108:51:16.649] Starting peer-to-peer
node instance=Geth/v1.8.22-stable-7fa3509%9e/1linux-
amd64/gol1.10.4

INFO [02-13]08:51:16.649] Allocated cache and file
handles database=/home/book/nodel/geth/chaindata cache=512
handles=524288

INFO [02-13]08:51:16.662] Initialised chain
configuration config="{ChainID: 1999 Homestead: 0 DAO: <nil>
DAOSupport: false EIP150: <nil> EIP155: 0 EIP158: 0 Byzantium:
<nil> Constantinople: <nil> ConstantinopleFix: <nil> Engine:

unknown}"

INFO [02-13|08:51:16.663] Disk storage enabled for ethash
caches dir=/home/book/nodel/geth/ethash count=3

INFO [02-13|08:51:16.663] Disk storage enabled for ethash

DAGs dir=/home/book/.ethash count=2

INFO [02-13]08:51:16.663] Initialising Ethereum
protocol versions="[63 62]" network=98760

INFO [02-13|08:51:16.724] Loaded most recent local
header number=0 hash=ab5ebbc..3f490e td=10 age=49y10mol6h

INFO [02-13]08:51:16.724] Loaded most recent local full
block number=0 hash=abebbc..3f490e td=10 age=49y10mol6h

INFO [02-13]08:51:16.724] Loaded most recent local fast
block number=0 hash=abebbc..3f490e td=10 age=49y10mol6h

INFO [02-13108:51:16.724] Loaded local transaction
journal transactions=0 dropped=0

INFO [02-13]08:51:16.725] Regenerated local transaction
journal transactions=0 accounts=0

INFO [02-13]08:51:16.732] New local node
record seqg=3 1d=eaedaalf205%9eed4 ip=127.0.0.1
udp=0 tcp=30303

INFO [02-13]08:51:16.732] Started P2P

226ca322fc93hethbbkAAFebbb6126£5bd7d6cf6903c1e19600ct7£6c8b5@127.0.0.1:303037
discport=0"

INFO [02-13]08:51:16.732] IPC endpoint
opened url=/home/book/nodel/geth.ipc

INFO [02-13]08:51:16.733] HTTP endpoint
opened url=http://127.0.0.1:8545 cors=

vhosts=localhost

INFO [02-13108:51:16.733] Transaction pool price threshold
updated price=1000000000

INFO [02-13]08:51:16.733] Updated mining
threads threads=1
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INFO [02-13108:51:16.733] Transaction pool price threshold
updated price=1000000000

INFO [02-13]108:51:16.734] Commit new mining
work number=1 sealhash=5c4116..c8clbf uncles=0
txs=0 gas=0 fees=0 elapsed=562.141ps

INFO [02-13108:51:16.779] Mapped network
port proto=tcp extport=30303 intport=30303

interface=NAT-PMP (192.168.0.1)
Welcome to the Geth JavaScript console!

instance: Geth/v1.8.22-stable-7fa3509%e/linux-amd64/gol1.10.4

coinbase: 0x4f744742ac711fd111c7a983176db1d48d29f413

at block: 0 (Wed, 31 Dec 1969 16:00:00 PST)

datadir: /home/book/nodel

modules: admin:1.0 debug:1.0 eth:1.0 ethash:1.0 miner:1.0
net:1.0 personal:1.0 rpc:1.0 txpool:1.0 web3:1.0

> INFO [02-13]08:51:18.459] Generating DAG in
progress epoch=0 percentage=0 elapsed=983.779%ms

INFO [02-13]108:51:19.420] Generating DAG in
progress epoch=0 percentage=1 elapsed=1.944s

INFO [02-13]08:51:20.395] Generating DAG in
progress epoch=0 percentage=2 elapsed=2.919s

INFO [02-13108:51:21.440] Generating DAG in
progress epoch=0 percentage=3 elapsed=3.963s

INFO [02-13]08:55:56.193] Successfully sealed new
block number=46 sealhash=fccbcl..5cc27f hash=776967..

3700c9 elapsed=7.306s
INFO [02-13108:55:56.193] == block reached canonical

chain number=39 hash=9c6ba7..c95452

INFO [02-13]08:55:56.193] iqk- mined potential
block number=46 hash=776967..3700c9

INFO [02-13]08:55:56.193] Commit new mining
work number=47 sealhash=41558f..3e£f931 uncles=0

txs=0 gas=0 fees=0 elapsed=97.707us

> [1;5FINFO [02-13]08:56:01.030] Successfully sealed new
block number=47 sealhash=41558f..3ef931 hash=f67a%b..
773bfd elapsed=4.837s

INFO [02-131]108:56:01.030] == Dblock reached <canonical

chain number=40 hash=3a6600..bde7e0

INFO [02-13|08:56:01.030] & mined potential
block number=47 hash=f67a%b..773bfd

INFO [02-13]08:56:01.030] Commit new mining
work number=48 sealhash=d4ab02..7151c7 uncles=0

txs=0 gas=0 fees=0 elapsed=97.374pus
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B 3aBucMMOCTH OT MPOM3BOAMTENHHOCTH BaIllerO BUPTYAJIbHOTO WM (PU3MUECKOTO cepBepa
reHepaius ¢aina DAG MOxeT 3aHATh HECKOJIBKO MUHYT WU JIOJIbLIE.

®aiin DAG conepxut HarpaBieHHbIN anukimdeckuil rpag (Directed Acyclic Graph). On
ucronb3yercs 1Jis1 nooasieHust 6;1o0koB B Ethereum ¢ momonipio anroputMa ¢ HazBanueM Ethash. Ero
pa3Mep MOKeT cocTaBiisATh Oosee 1 I'daiita. Pazmep sToro 6;10ka yBemumuBaeTcsi o Mepe pocTa CeTH
Ethereum. Tekymmii pasmep 6;10Kka MOKHO y3HaTbh, HAIPUMeED, Ha caiTe https://investoon.com/tools/
dag_size. Ha MmoMeHT co3manus 3toro yuebHoro kypca ¢aitn DAG st ocHoBHou cetn Ethereum
ObLT pazmepom 2.95 T'Gaiir.

UYem Gompie paitn DAG, TeM TpynHee BBIIOJHUTh MaHUHT. Eciuy 1711 MaliHUHTa UCTIONB3Y-
I0TCSI BUIICOKAPTHI, TO JaHHble DAG JOMIKHBI TIOTHOCTBIO IOMECTUTHCS B TAMSATh BUICOKAPTHI, UHAYE
MpUMEHEHNE BUICOKAPTHI /I MAWHUHTA Oy/IeT OeCIIOe3HbIM.

Tak Kak 3ammyck y3J1a Bbl OyJieTe BBITOTHATH 4aCTO, PEKOMEH/IyeM IOATOTOBUTD MAKEeTHBIN (haiii
JUIs1 3aIyCKa ¢ UMeHeM, Harpumep, start_node.sh (Jiuctunr 2.2.).

JucTuHr 2.2. daHn start_node.sh

geth —etherbase "0x4£f744742ac711£fd111c7a983176db1d48d29£f413" -
datadir nodel -nodiscover -mine -minerthreads 1 -
maxpeers 0 -verbosity 3 -networkid 98760 —-rpc -
rpcapi="db, eth, net,web3, personal, web3" console

ITapameTpsnl 3amycka y3ja

Pacckaxem o mapamerpax geth, KOTOpble Mbl UCTIONIL30BAJIH MPH 3aITYCKe y3/1a. DTU MapaMeTpbl
ObLIA BBIOpAHBI UCXOMsI U3 Ha3HAUCHHUSI HAIIIETO y3JIa — MbI CO3/IaeM y3eJ JUIsl y4eOHOU MPUBAaTHOW
cetu Ethereum. Korma Bb Oynere coszpmaBarh y3en ajist paOoThl ¢ TecToBOM ceTbio Rinkeby mmm ¢
ocHOBHO ceThlo Ethereum, HyXHO OyzieT yka3biBaTh JIpyre mapamMmeTphl.

UtoOBbl MOTYYUTh KPATKYIO CIIPABKY MO BCEM KOMaH/1aM U napametpam geth, 3amycture ee cie-
AYOIIUM 00pa3oMm:

$ geth -h

C napamerpom datadir, KOTOpBIil yKa3bIBaeT MyTh K KaTajory OJIOKUYeiHa, Bbl YK€ 3HAaKOMBI.
ITpu 3amycke y371a yKakHTe TOT e KaTajlor, YTO Mbl UCTIOb30BAJIM IIPY MHUIMAIN3ALMY TPUBATHOTO
OnoKueitHa.

[Tapamerp etherbase 3aiaet myOnuuHbIA agpec, Ha KOTOPbIN OyAeT OTIPABJIEHO BO3HArpaX/ie-
HUE 3a MAaHWHT.

[Tapametp nodiscover OTKJIIOYAET MOUCK JIPYTHX Y3/I0B ce€TU. MBI yKa3ajM ero, Tak Kak MoKa
OyaeM padoTaTh TOJIBKO C OHUM Y3JIOM OJIOKYEiHa.

MBI Tak>Ke yKa3aiu 3HaYeHHe IapamMeTpa maxpeers, paBHoe HyJ 0. TakuM criocoOoM Ml (pak-
THYECKH OTKJIIOUMII OOMEH 10 CEeTH MEX/1y Y3/laM{ HaIlero OJIoKJerHa.

C nomoInpio napamerpa mine Mbl 3aIlyCKaeM TakK Ha3blBa€Mblil MAIHUHT — IIPOLIECC CO3/1aHUS
HOBBIX OJIOKOB B HaiieM OJ10KueliHe. T0 HEOOXOIMMO, TaK KaK 0e3 MOsIBJICH I HOBBIX OJIOKOB BBITIOJN-
HEHMe TPaH3aKIMH 1 IMyOJIMKaIysl CMapT-KOHTPAKTOB OyIyT HEBO3MOKHBL.

[Tapamerp minerthreads yka3piBaeT KOJIMYECTBO MOTOKOB, MCHOJIB3YeMbIX AJI MalHHHIA.
Ecimm pecypchl Ballero cepsepa NO3BOJISIOT U TaM YCTAHOBJIEH MHOTOSIEPHBIN IIpoLiEccop, TO IS
YCKOPEHMs] MallHUHIa MOXHO YBEIWYUTh 3HAUEHHE STOTO IapamMeTpa.

Ouenb BaxHbIi mapamerp — networkid. 91o naenTrdukaTop cetu. 31ech Mbl IOTKHBI yKa3aTh
YHUKaJIbHBIN uaeHTU]uKaTop 98760 Haiero npuBaTHoro OJ0K4eiHa.
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[Tapametp verbosity 3agaer netanuszaiuio KypHaa:

* () — He 3anKCBHIBATh JaHHBIC B KypHA;

* 1 — 3anuCHIBaTH COOOIIECHNS 00 OIMMOKAX;

* 2 — 3aMUCHIBATh MPEAYNPEKAANTIE COOOIICHUST;

* 3 — 3anMchIBaTh MH(OPMAIIIOHHBIE COOOIIEHNST;

* 4 — 3aMUCHIBATH OTIAJOYHYI0 MH(POPMAILIUIO;

* 5 — 3anMUCHIBATH JIETATBHYIO UH(OPMAIHIO.

[To ymonmyaHuio UCTob3yeTcs 3HaYeHue 3.

Tak kak MbI OyeM padoTath ¢ y3ioM ¢ riomortpio mporokona JSON RPC, Ham HeoOxomumo
BKJIIOUUTh TAaKyl0 BO3MOKHOCTb, yKa3aB mapamerp rpc. HOMOMHUTENTLHO ¢ MOMOIIBI0 MapaMeTpa
rpcapi Mbl iepeuucsieM, Kakve porpaMMHbIe UHTEpGENChl JOIKEH TPEI0CTaBUTh HaM y3eJl. 3/1ech
MBI yKa3aiau Takor Hadop: db, eth, net, web3, personal, web3. [TogpoOHee 06 3TOM MBI paccKaxkeM
TO3Ke.

ITpu 3amycke geth Mbl yka3zpiBaeM KoMaH 1y console. ta KoMaHa 3alycKaeT HTePAKTUBHYIO
KOHCOJIb JavaScript, rjie Mbl CMOXEM BbIAABATh KOMaH/IbI.

IMoakaouaeMcsi K Halemy y3Jiy

Tenepb OTKpoOITE BTOPYIO KOHCOJIb M BBEJUTE B HEW CJEAYIOIIYI0 KOMaHy:

$ geth —-datadir nodel —-networkid 98760 attach ipc://home/book/
nodel/geth.ipc

DTa KOMaHJa OTKPOET KOHCOJb geth ¥ MOIKIIIUKTCS K BalleMy TPUBATHOMY Y31y.

3pech HEOOXOOMMO yKa3aTh Te ke 3HaueHHs napamerpo datadir u networked, uro u npu
3arycke y3i1a. Komanaa attach nonkiodaercs K y3i1y, aipec KOTOPOro 3aJaH Nocie Hee, U 3aIyCKaeT
MHTEPaKTHBHYIO KOHCOIb JavaScript. B agpece Ham HyHO yKa3aTh MOJHBIA MyTh K padoveMy Karta-
JIOTy HAIllero IPUBATHOTO OJIOKYeiHa.

3anuinuTe KOMaHAy MOAKJoYeHus B (paiin attach_node.sh miis ynoberBa (uctunr 2.3.).

JucTtuur 2.3. Parn attach_node.sh

geth -datadir nodel -networkid 98760 attach ipc://home/book/
nodel/geth.ipc

Teneps 3amycTuTe 3TOT (paidil, U Bbl YBUIUTE MPUITIAIIEHUE KOHCOMM geth:

$ sh attach_node.sh
Welcome to the Geth JavaScript console!

instance: Geth/v1.8.22-stable-7fa3509%9e/linux-amd64/gol1.10.4

coinbase: 0x3cd46aab0631305437842cf639218e4l1ce9%946baa

at block: 379 (Wed, 13 Feb 2019 09:12:48 PST)

datadir: /home/book/nodel

modules: admin:1.0 debug:1.0 eth:1.0 ethash:1.0 miner:1.0
net:1.0 personal:1.0 rpc:1.0 txpool:1.0 web3:1.0

>
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Beeaure B aTOM npurnamennu komanay web3.eth.accounts:

> web3.eth.accounts
["O0x4f744742ac711£d111c7a983176db1d48d29£413"]

Bel yBunuTe naeHtudukarop (agpec) akkayHra, KOTOPbI Mbl CO3/1aJIA paHee, yKa3aB JJ1sl HETO
naposib. Y Bac 3TOT uaeHTU(UKATOp OyIeT JPyroi.

[MompoOyiite Takxke BBecTH KoMaHay web3.version. Ta KOMaH/a MO3BOJISAET IOCMOTPETh BEp-
cuto pperiMBopka Web3, ¢ MOMOIIBI0 KOTOPOTro Mbl OyzieM paboTaTh C KOHTPaKTaMu, Bepcuio geth, a
TaKke HoMep ceTd. MBI 3a/1a/1u HOMEp Halllei TPUBETHOM ceTH, paBHbIN 98760.

Jns cradbumnpHoro penmsa Geth Bepcuu 1.8.22 Ha KOHCONB Oy/IeT BHIBEJICHO COOOIICHUE:

> web3.version

{

api: "0.20.1",

ethereum: "O0x3f",

network: "98760",

node: "Geth/v1.8.22-stable-7fa350%e/linux-amd64/gol.10.4",
whisper: undefined,

getEthereum: function(callback),
getNetwork: function(callback),
getNode: function(callback),
getWhisper: function(callback)

Ucnonb3oBanue HectabuipHOM Bepcuu Geth Oyer otMedeHo B miosie node:

> web3.version

{

api: "0.20.1",

ethereum: "O0x3f",

network: "98760",

node: "Geth/v1.8.11l-unstable/linux-amd64/gol.9.6",
whisper: undefined,

getEthereum: function(callback),
getNetwork: function(callback),
getNode: function(callback),
getWhisper: function(callback)

VnpasJieHne MaiiHIHIOM U MPOBEPKa OajaHca

[Tpwm 3armmycke y371a Mbl aBTOMAaTUIECKH 3aITyCKaeM MaiiHUHT. Tekyruii 6aaHc Bbl MOXKETE Ipo-
BEPUTDb IIPU TIOMOLIU CJIEYIOIIe KOMaH/Ibl:

> web3.fromWei( eth.getBalance (eth.coinbase) )
0

ITo3:xe MBI onuIeM 9KOHOMUKY Ethereum m >t KOMaH/bI ICTAaJIBHEC.
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Cpazy mociie MHUIMAIM3AIMY ceTh OaslaHC Halllero akKayHTa paBeH Hymo. OJHaKo 1Mo Mepe
TOTO, KaK OYIyT «I00BITh» HOBBIE OJIOKH, OajlaHC OyleT pacTu:

> web3.fromWei ( eth.getBalance (eth.coinbase) )
15

B mepBo#l KOHCONMM, TJe MBI 3alyCTWIIM y3ell, JoOaBIeHre KaxkJoro Oj1oka OyaeT OTMedeHO
TAKUMU COOOIIEHUAMU:

INFO [02-13|109:37:10.577] == block reached canonical

chain number=45 hash=924cel..d8bba?2

INFO [02-13]109:37:10.577] JE; mined potential
block number=52 hash=a80a36..153593

INFO [02-13109:37:10.577] Commit new mining
work number=53 sealhash=3acb6c..0ecdl19 uncles=0
txs=0 gas=0 fees=0 elapsed=130.557us

INFO [02-13109:37:11.223] Successfully sealed new
block number=53 sealhash=3acb6c..0ecd19 hash=14e0fa..

575494 elapsed=645.999%ms
INFO [02-13|09:37:11.223] == block reached canonical

chain number=46 hash=c5ff7a..da8069

INFO [02-13109:37:11.224] & mined potential
block number=53 hash=14e0fa..575494

INFO [02-13109:37:11.224] Commit new mining
work number=54 sealhash=96235b..£f3fc50 uncles=0
txs=0 gas=0 fees=0 elapsed=124.053pus

INFO [02-13]09:37:11.723] Successfully sealed new
block number=54 sealhash=96235b..£3fc50 hash=eb5438e..

2f6f2e elapsed=498.975ms

C IIOMOIIBIO KOMaH/ miner.start 1 miner.stop MOJKHO 3aITyCKaTh U OCTaHABJIMBATb MaiHMHT.
HpI/I PYYHOM 3aIlyCKe MaiHHHTA HY’XHO YKa3aTb KOJIMYECTBO ITOTOKOB JI TOMCKA HOBBIX oJ10-
KOB:

> miner.start (4)

3pech MBI 3allycKaeM MaiHMHT Ha YeThlpex s/ipax BUPTyasibHOW MaruHbl. Ilepen 3amyckom
IIPOBEPbTE, CKOJIBKO S/IEP AOCTYITHO Ha BallleM CepBepe.

3ameTuM, 4TO MpU OTJIAAKE CMAapT-KOHTPAKTOB MPOLIECC MATHUHIA OCTAaHABJIMBATh HE HYKHO,
MHaue Ball y3eJ He CMOXeT oOpalaThiBaTh TpPaH3aKILMM, IyOJMKOBAaTh KOHTPAKTHl M BBI3bIBATh
METO/Ibl KOHTPAaKTOB. TeM He MeHee, Bbl BCerzla CMOXETe OCTAHOBUTb MAHMHI C TIOMOILBIO TaKOM
KOMaH/[Ibl:

> miner.stop ()

Ecnm ckopocTh MaliHUHTa HEAOCTATOYHA M BaM IIPUXOAWTCS JK/1aTh MOSIBJICHUST HOBBIX OJIOKOB
6onee 20-30 cexyH[, MOMPOOYHTE YBEIMIUTH pa3Mep OINepaTHBHOM MaMsATH U KOJTMYECTBO MPOIIeC-
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COPHBIX sIJIep Ha BUPTyaJbHOU MarHe. O0IauHble XOCTHHTH, KaK TIPABUIIO, TIO3BOJISIIOT CIIENIaTh 3TO
o4eHb NpocTo Yepe3 Web-uHtepdeiic Bamiero JMIHoro KabuHera.

3aBepuieHue padoTsl KoHcoJH Geth

Jns 3aBepiuenust padbotel Geth BBequTe B MpUIIAILIEHUN KOMaH/ly exit:

> exit
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HUTorm ypoka

Ha BTOpOM ypOKe BbI IOATOTOBIIIM PadOUyI0 Cpedy, HeOOXOAUMYIO JIJIsl JAJTbHEHUIIIEro u3yyve-
Hus Ethereum u cmapr-konTpakToB Solidity. Bet cozganu cepsep ¢ OC Ubuntu wiu Debian, ycra-
HoBwIM Go, Geth u mporpammy pacripeie/IeHHOrO XpaHWIMIIA JaHHBIX Swarm.

Jlanee BB CO3JaJIU MPUBATHBIN OJIOKYEHH, COCTOSIIMIA U3 OJHOTO Yy3Jia, BHITOTHUIA WHUIIH-
aJIM3AIMI0 TOTO y3/Ia M YOeAUIHCh, UYTO B BallleM OJIOKYeiiHe padoTaeT MalHWHT. Bbl Haydmiuch
3aryckath cBoi y3en Ethereum u mogkITioyaThCs K HEMY B KOHCOJTU. BBl Takke Hay4MIIMCh BbIIaBaTh
npocTeiinme KOHCOMbHbIe KoMaH el Geth U Temepb TOTOBHI Il TIEPBLIX SKCIIEPUMEHTOB C BallliM
MPUBATHBIM OJIOKYEHHOM.
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Vpok 3. IloaroroBka padoueii cpeabl Ha Raspberry Pi 3

Ilean ypoka: co3ath y3ei coOCTBEHHOTO MPUBATHOTO Os1okueiiHa Ethereum s nanpHeriei
paboThl B paMKax 3TOro Kypca Ha MukpokoMmbiotepe Raspberry Pi 3 ¢ onepaumonHoii cucremoit
Rasberian. M3yunts cioco0 3amycka y3iaa npuBatHoi cetu Ethereum npu nomorum napamerpa —dev
yruntsl Geth.

IIpakTHueckue 3aJaHNsI: yCTAHOBKA ONlEpallMOHHOM crcteMbl Rasberian Ha Raspberry Pi 3,
ycraHoBka [1O Geth, o6ecrnieunBaroriiero padboty y3ia Haiero OJIoK4eiiHa, a Takke JeMOHa JAeleHTpa-
JIM30BaHHOTO XPaHWJIMINA JaHHBIX Swarm. 3amyck y3/a npuBatHoro onokueriHa Ethereum c momo-
b0 napamerpa —dev ytuiutsl geth.

Ha npenpinymem ypoke Bbl Hay4MIJIMCh CO3JaBaTh CBOUM MpUBATHBIN OnokueitH Ethereum nHa
cepsepe ¢ OC Ubuntu u Debian. BozMoxHO, 1J1 IEPBBIX OMNBITOB M OWIAAKN CMAPT-KOHTPAKTOB BaM
OoJIbILIE TTOION/IET OYeHb HeJJoporoi MUKpokoMnbiotep Raspberry Pi 3 (v ero 6omee HoBast Mozieltb
Raspberry Pi 3 model B), koTopslil co3gaBasicst Kak pa3 ajisi 00y4eHusl.

K coxanenuio, pecypcsl MUKpokoMIbioTepa Raspberry Pi 10BOJIBHO OorpaHuyeHsl, B 4aCTHO-
cTd, 00beM OIepaTUBHON MamsATU cocTapisieT Bcero 1 ['Gaiit (yxe ects B mponaxke Raspberry Pi 4
¢ 4 I'6aiit namaTu Ha 6opty). [Tostomy Ha Raspberry Pi e nonyunrcsa 3anyctuts MaitHuHr B Geth
aHAJIOTUYHO TOMY, KaK MbI 9TO Jiesiany Ha npeasiayiem ypoke B OC Ubuntu un Debian.

TeMm He MeHee, BBIXO[ €CTb.

Ecnu panblne Bbl co3naBany (aiisi epBUYHOrO 0J10Ka, MHUMAIU3MPOBAIN OJIOKYEHH 1 3aITyc-
KaJI1 MaliHHHT, TO Ha 9TOM yYPOKe Mbl OyeM UCIONIb30BaTh APyroid, BO3MOXKHO, OoJiee yI0OHBIH CIIo-
co0 co3maHus TecToBoW ceTu. Mbl co3naaum ee, 3amyctiB Geth ¢ mapamerpom —dev, crienyanbHO
npeIHa3HaYeHHBIM /7S 9TOro citydasi. Pasymeercs, Takoil ciocod MOKHO MPUMEHSTh U Ha OOBIYHBIX
cepBepax, (pU3MUECKUX U BUPTYaJIbHbIX.
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IloaroroBka Raspberry Pi 3 k padore

Hns nepeoHavanbHOM ycraHoBKM OC Rasberian BaM HyKHO MOJKJIIOYUTH K MUK POKOMITBIOTEPY
OJIOK MUTaHMsI, MOHUTOP (JTyurie Bcero uepe3 uHtepdeiic HDMI), knaBuarypy (depes uHTepdeiic
USB). Tak:xe Hy)HO IMOJKJTIOYUTH MUK POKOMIThIoTep KabeneM Ethernet k Bamemy poytepy.

YcraHoBUTE B MUKPOKOMITBIOTEp KapTy mamstu MicroSD o6bemom He MeHblIie 8 ['0aiT.

INocne Toro kak ycraHoBKa 1 HacTpoiika Rasberian 6ymyT 3aBepiiieHbl, MOHUTOD U KJIaBUATYPY
MOHO OyJIeT OTKJIIOUUTb.

Xopolyo UHCTPYKIMIO TI0 HaYaJlbHOUM moarotoBke Raspberry Pi 3 k pabote MoXHO HallTu
3neck: http://dmitrysnotes.ru/raspberry-pi-3-obzor-i-nachalo-raboty.

YceranoBka Rasberian

IIpexne Bcero Hy:xHO oTpopmarrpoars Kapty namatu MicroSD. B OC Microsoft Windows
BOCIOJIb3YHTECh JUIsl 9Toro OecruiatHoi yrwimron SD Memory Card Formatter, 3arpysuB ee ¢
caita https://www.sdcard.org/downloads/formatter 4/. Crangaptable cpeacrsa (pOpMaTUpPOBAaHUSA
OC Microsoft Windows He mOgOWIyT.

Janiee HykHO cKauyaTh TUCcTpuOyTHB Raspbian c caiita https://www.raspberrypi.org/downloads/
raspbian/. [Ina Hamwmx nener nogouner sepcus Raspbian Stretch Lite. 3arpysure apxus Zip u pac-
IakyuTe ero. B mrore Bbl nosyuure (paidil ¢ pacllMpeHMeM MMeHW img, Harnpumep, 2018-04-18-
raspbian-stretch-lite.img.

3anuimTe 3TOT (paiiil Ha peJBapUTEIbHO OTPOpMATUPOBaHHYI0 KapTy namatu MicroSD. 9to
MOXHO cJIeJIaTh ¢ moMolIbio OecruiatHoi yTuiutsl Rufus. 3arpysure ee ¢ caifta https://rufus.akeo.ie/.

Jlanee ycraHOBHTE MOArOTOBJICHHYIO TAKUM criocoOoM KapTy B Raspberry Pi u BkimiounTe nura-
Hue. [Ipocnenure nporecc HayaabHOM 3arpy3ku Rasberian Ha MoHUTOpE.

B niepBbIii pa3 4J1s1 NOAKITIOUEHU s Yepe3 KOHCOIb UCTIONb3YUTe UM M0JIb30BaTesIs pi U Mapob
raspberry. ITocie noak/I0YeHs cpasy CMEHUTE NapoJib C OMOIIBIO YTUIUTHI passwd.

YcTaHoBKaA 00HOBJIEHUN

Cpazy nociie yCTaHOBKM MUKPOKOMIIBIOTED NOJIYYMT JuHamuueckuid ajgpec IP or cepsepa
DHCP Baiutero poyrepa, ¥ Bl CMOKETE ITPOIOKUTh YCTAHOBKY.
[Ipex e Bcero ycTaHOBUTE OOHOBJICHUS MTAKETOB JI0 AKTYaJbHON BEPCUM:

sudo apt—get update
sudo apt—get upgrade

Bkuiouenue pocryna SSH

YTOoOB! C MUKPOKOMIBIOTEPOM MOKHO OBLIIO paboTath yaajaeHHO dyepe3 SSH, Hy)KHO BKJTIOUHTh
TaKyl0 BOBMOXHOCTb. J1J1s1 3TOro B KOHCOJIM BBEJUTE CIIEIYIOLIYI0 KOMaHY:

sudo raspi-config

Bri6epure B ciiricke cTpoky S. Interfacing options, naiinure B cniicke SSH u Brutiounte.
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¥YcranoBka cratudyeckoro ajapeca IP

Jns ynaneHHoit padotel yepe3 SSH Oyner yaoOHO, eciii MUKPOKOMIIBbIOTEPY OyAET BblE/IEH
crarrueckuii anpec IP. Utobsl 310 cnenats, orpepaktupyite daiin /etc/dheped.cont:

sudo nano /etc/dhcpcd.conf
V6epute CHMBOJIBI KOMMEHTAPHS # CO CIIEIYIOIINX CTPOK:

interface ethO

static ip_address=192.168.0.38/24

static ip6_address=fd51:42f8:caae:d%2e::ff/64

static routers=192.168.0.1

static domain_name_servers=192.168.0.1 8.8.8.8 fd51:42f8:caae:d9%2e:

Tax:xe B cTpoke static ip_address ykaxute HykHbli agpec IP. 3amernm, 4To 10T afgpec HyKHO
uckmounts n3 DHCP cooTBeTcTByIO1IEN HACTPOMKOM BalllErO poyTepa.
Iocne n3menenus aiia nepesarpy3uTe MUK pPOKOMIIBIOTED:

sudo shutdown —-r now

Tenepb Bbl MOXETe MOAKIIOUUTHCS K HEMY YAQJIEHHO C MOMOIIBI0 odoro kiareHta SSH mo
cratmyeckoMmy aapecy. Eciu ynaneHHbIl 10cTyn paboTaer, Bbl MOXETe OTKJIIOUHMTh KJIABUATYpY M
MonHuTop oT Raspberry Pi u nponomkuts padory uepe3 SSH.

JanbHeiivie JeWcTBUSI OYeHb MOX0XKU Ha TO, YTO MBI JIeJajii B MpeablayiieM ypoke. OnHako
€CTb U OT/INYHA.
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YcTaHoBKa HEOOXOUMbBIX YTHIHT

Kak 1 Ha npoiiom ypoke, Mbl PEKOMEHAYEM BaM YCTAaHOBUTbH PEIAKTOP vim, YTHIUTHI sudo
u git:

# apt—-get install vim
# apt—-get install sudo
# apt—-get install git

Cozpaiite monb30Baresiss book 1 Ipu MOMOIIM KOMaHb! visudo 1006aBbTe STOMY MOTb30BATENIO0
BO3MOXXHOCTh padoTaTh ¢ KOMaHAoM sudo, Kak Mbl 3TO JIeJIAJIU Ha TPEbIIYIIEM YPOKe.
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YcranoBka Go

Ms1 6ynem padorats ¢ Go Bepcuu 1.9.6. YcranoBka jyist Rasbian oueHb moxoska Ha YCTAaHOBKY
st Debian, oqHako BaM moTpeOyeTcsl TUCTPUOYTUB, PACCUMTAHHBIN HA apXUTEKTYpy MpoIeccopa
ARM.

3arpy3ka qucrpudyruBa Go

Kak MbI yxke roBopwii, AUcTpuOyTHBbl GO Pa3IMuHBIX BEPCHIA U JUIS Pa3IMYHBIX I1aTdhOpM
MOKHO HaWTH 31eck: https://eolang.org/dl/.

[Noakmounmcs K HalieMy MUKpokomibioTepy Raspberry Pi nmonb3oBarenem book u 3arpyzum
apxuB GO HyKHOU BEpPCUU:

S curl -0 https://dl.google.com/go/e01.9.6.linux-armvo6l.tar.ez

Kak u Ha npenpiayiiiemM ypoke, BaM HYKHO J00aBUTh BO3MOKHOCTh PadOTaTh MOJIb30BATENIO
book ¢ komano0# sudo, 17151 Yero Hy’kKHO BOCIIOJIb30BaThCsl KOMaHAoOM visudo.
HobGasbTe B KoHell chaitna /etc/sudoers CTpoKy:

book ALL=(ALL) ALL

[NoakmounTech K KOHCOMHU C MpaBaMHy Mojb3oBaTeNs book U pacnakyiTe 3arpyKeHHbI apXUB
B KataJior /usr/local:

$ sudo tar -C /usr/local -xzf gol.9.6.linux-armvé6l.tar.gz

OOparuTe BHIMaHUE, YTO 371€Ch Mbl PACTIAKOBbIBaeM (hailyl AMCTPUOYTHBA /TSI IPOLIECCOPOB
ARM.

YceTraHoBKa nepeMeHHbIX OKPY:KeHUs

CozpaiiTe B JOMAIIHEM KaTajore mosib3oBaresis book Karajor go U yCTaHOBUTE NEPEMEHHbIE
OKPYKEeHHUSI:

$ mkdir -p ~/go; echo "export GOPATH=$HOME/go" >> ~/.bashrc

$ echo "export PATH=$PATH:S$SHOME/go/bin:/usr/local/go/bin" >>
~/.bashrc

$ source ~/.bashrc

[IpoBepbTe, 4YTO NEPEMEHHBIE OKPYKEHUS YCTAHOBJICHBI:

$ printenv | grep go

GOPATH=/root/go

PATH=/usr/local/sbin:/usr/local/bin:/usr/sbin:/usr/bin:/
sbin:/bin:/root/go/bin:/usr/local/go/bin
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IIpoBepka Bepcun Go

[Mpesxne yem nepeiTr cOOCTBEHHO K ycTaHoBke Geth m Swarm, Hy)KHO IPOBEPUTH BEPCHIO ZO.
Tenepb TOMKHO OBITH YKa3aHO, UTO yCTaHOBJeHa Bepcus 1.9.6 s npoueccopoB ARM:

$ go version
go version gol.9.6 linux/arm
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YcranoBka Geth u Swarm

VYcranoBka Geth 1 Swarm BbINOTHSAETCS aHAJIOTMYHO TOMY, KaK MbI 3TO J€JIajI Ha MpeblLy-
IIEM yPOKe.
3arpy3ute ucxoauslil kog Geth u3 penosuropust Ha GitHub:

$ mkdir -p SGOPATH/src/github.com/ethereum
$ cd SGOPATH/src/github.com/ethereum

$ git clone https://github.com/ethereum/go-ethereum
$ cd go-ethereum
S git checkout master

$ go get github.com/ethereum/go-ethereum
3anyctute komnwisuio kiveHta Geth u Swarm:

go install -v ./cmd/geth
go install -v ./cmd/swarm

Ecnu npy KOMOWIAIUK TOSIBUIKMCH OIMIMOKH, MONpoOyiTe ycTaHoBUTh (GO pYyroil Bepcuu.
[epen sTvM ynanuTe Bce KaTalory, CO3JaHHbIE B MPOIECCE MPEAbIAYIIEeN YCTAHOBKH.
Ecnu xe Bce XopoItio, To 0CTanoch TOJIbKO MPOBEPUTH Bepcuio ycTaHoByieHHoro Geth u Swarm:

$ geth version

Geth

Version: 1.8.9-unstable
Architecture: arm

Protocol Versions: [63 62]
Network Id: 1

Go Version: gol.9.6
Operating System: linux
GOPATH=/home/book/go
GOROOT=/usr/local/go

S swarm version

Swarm

Version: 1.8.9-unstable
Network Id: O

Go Version: gol.9.6

0S: linux
GOPATH=/home/book/go
GOROOT=/usr/local/go

OOparuTe BHUMaHMe, 4YTO KOMaHa geth version cooOmmaer o Tom, 4to oHa paboTaer Ha Mpo-
reccope ¢ apxurekTypoit ARM.
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Co31aeM npuBaTHBIN 0JIOKYElH

Ha npenpiayinem ypoke Mbl CO3AaBajIv MPUBATHBIN OJIOKYEHH, MOATOTOBUB JIJIs1 HETO TIEPBUY-
HBII OJIOK B (haiiie genesis. json. 3aTeM Mbl CO3JQJTH B IOMAIITHEM KaTajiore rmojb3oBaresist book pado-
YyMii Katajor nodel, co3naim akKayHT, 3ayCTUIM MHULIMATU3AIIMIO Y3J1a ¥, HAKOHEIl, 3aITyCTUIIN y3eJ
Hartero 6nokyeiiHa. I1pu aTom 6611 co3nan daiin DAG ¢ HaripaBiIeHHBIM allMKJIMYECKUM TpadoM U
3amyIieH MalHUHT. B 1pyroi KOHCOMM Mbl TIOJKTIOUMIIUCH K HAIIEMY Y371y ¥ BbIIATIA TaM HECKOJIBKO
komaHg Web3.

Ha stot pa3 mbi cienaem Bce HamHOTO Tipoire. Co3mpaaumM padouwii Kataior nodel s pa3me-
[IEHUA JaHHBIX OJIOKYeHa:

S mkdir nodel
Tenepp 3amycTUM y3€J1 IPUBATHOM CETH MPU TIOMOIIH CJIEAYIONIed KOMaH/Ibl:

$ geth -datadir nodel -networkid 98760 -dev -rpc -
rpcapi="db, eth, net,web3, personal, web3" console

B oKkHe KOHCOM NOSBATCS COOOIIEHHSI O 3aIyCKe Y3J/Ie CETH.
CoxpanuTte KOMaH[ly 3aIlycKa y3Ja B [IakeTHOM (ailsie ¢ uMeHeM start_node.sh (iuctunr 3.1.).
Juctuur 3.1. daHn start_node.sh

geth —datadir nodel -networkid 98760 —dev -rpc -
rpcapi="db, eth, net,web3, personal, web3" console

OOparvTe BHUMaHKUE, YTO MBI YKa3aJIu 3/1eCh Te ke 3HaueHus napameTpoB datadir, networked,
rpc U rpcapi, 9To U Ha MpepIIyIeM ypoKe.

JI71s1 MOAKITIOYEHU S K 3aIylIeHHOMY TaKHUM CIIOCOOOM Y311y Bbl MOXKETE HMCIOJb30BaTh Ty Ke
caMylo KOMaH[ly, YTO U paHblIIe:

$ geth -datadir nodel -networkid 98760 attach ipc://home/book/
nodel/geth.ipc

3anuimTe KOMaHAy MOAKIIoYeHus B (paiin attach_node.sh mis ynodera (uctunr 3.2.).
JucTtuur 3.2. PaHn attach_node.sh

geth -datadir nodel -networkid 98760 attach ipc://home/book/
nodel/geth.ipc
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IIpoBepka y4yeTHOM 3anucu u dajganca

3anycrute ¢aiin attach_node.sh u B npurnamenu konconu Geth BBeauTe koMaHay accounts:

> web3.eth.accounts
["0xd902£f8405a6108e8bd9343d1lbfccf21a081d2897"]

OkasblBaeTcs, B HAIlIeM TECTOBOM Y3JIe YK€ OIpe/iesieH MOoJIb30BaTesIb, XOTsI Mbl HE CO3/1aBaJId
€ero sIBHBIM 00pa30M U He 3aaBaJIi apoJib, KAK Ha MPOIIJIOM YPOKe. Y 3TOro MoJIb30BaTess IyCTOM
HapoJib.

[NonpoOyiite Takke BBECTH KOMaHay web3.version:

> web3.version

{

api: "0.20.1",

ethereum: "O0x3f",

network: "98760",

node: "Geth/v1.8.9-unstable/linux-arm/gol.9.6",
whisper: "6.0",

getEthereum: function(callback),
getNetwork: function(callback),
getNode: function(callback),
getWhisper: function(callback)

3pech OyIyT MOKa3aHbl Te JKe caMble JaHHbIE PUBATHOM CETH, YTO U HA MPEbIIYIIEM YPOKe.
ITpoepsTe TekyIuii GataHc MpY MOMOIIY CIETYIOIEed KOMaH/IbL:

> web3.fromWei ( eth.getBalance (eth.coinbase) )
1.15792089237316195423570985008687907853269984665640564039457584007

+59
KaK BUIUTE, HA HAIIIEM aKKayHTe C€CThb yxce JOBOJBHO MHOI'O MOHET Ether, XOTA MBI 1 HE 3anyc-

KaJI MalHUHT SIBHBIM 00pa3oM. DTo Bce Oarogapsi TeCTOBoMy pexkumy geth, BHIOpaHHOMY C TTOMO-
b0 Mapamerpa —dev.
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HUTorm ypoka

Ha Tperbem ypoke BBl HayUWJIUCh YCTAHABJIMBATH y3eJ1 MpUBaTHOro OnokueitHa Ethereum Ha
MUKpokoMIibioTep Raspberry Pi 3, obnaaroiero onepatiBHON MaMsAThiO pa3mMepoB Bcero 1 ['6aiT.

XOTs Ha 3TOM KOMIIBIOTEPE HE YIAEeTCs 3aIlyCTUTh MalHUHT yTruinTon Geth, BBl MCIONIB30BaIN
napamerp —dev 1S co3maHus TecToBOro ysna. Ha takom ys3zie MailHUHT 3amycKaTh He HYXHO, T.K.
TaM yXe MPEyCMOTPEH aKKAyHT C OYeHb OOJBIIUM OalaHCOM.
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Ypok 4. YueTHbI€e 3aIIMCH U IEPEBO/]
CPeCTB MeK/Iy aKKAyHTAMH

Ilesb ypoka: HayuuTbCs NIPOCMATPUBATH CIIMUCOK AKKAYHTOB, CO3ABAaTh HOBBIE AKKAyHTH,
MIO3HAKOMUTBCS C KPUIITOBATIOTHBIMU elMHULIaMU B ceT Ethereum, a Tak:ke Hay4UThCs IEPEBOAUTD
CPEZCTBA C OHOTO AKKayHTa Ha JPyroy ¢ MOMOLIBIO TpaH3akMK 13 koHcoau Geth.

IIpakTHYecKue 3aJaHHsA: HY’KHO ITPOCMOTPETh CIIMCOK aKKAYHTOB, I00aBUTh HOBBIN aKKa-
YHT U [IepPeBECTH Ha HEro CpeJcTBa C APYroro akkayHTa. Jlanee Hy)KHO MIOCMOTPETh COCTOsTHUE TPaH-
3aK1IMHU U TIOJTyYUTh €€ KBUTAHLIUIO.

K 4gerBepromy ypoky mbl nogrorosuu cepsepsl Ubuntu u Debian u ycranoBumm Ha Hux Go
Ethereum (rmporpammy Geth), co3nanu y3en npuatHOM ceTd. Mbl ITpojiesay aHaJIOTUYHYIO orepa-
o ¢ MUKpokommbiotepoM Raspberry Pi 3, ycranoBus Ha Hero OC Rasberian u Geth 14 3amycka
CETH B TECTOBOM peKMMe C apameTpoM —dev.

MBbI Hay4MJIMCh TIOAKJTIOYATHCS K y3JIy CETH B OT/IEJIBHOM OKHE KOHCOJIH, IOJTyYUB MpHIJIallie-
Hue Geth B Buzie cumBoria “>” (nasnee Mbl OyeM Ha3BaTh 3TO MpUriaiieHne KoHcomnbio Geth). Haom-
HUM, 4TO AJi BeixoAa u3 koHcoy Geth n Bo3Bparta k cucremHoMy npunameHnio OC Hy)KHO BBECTH
KOMaHj1y exit.

JetanbHOe onucanue nporpaMMHoro nHrepgenca ppernmsopka Web3 JavaScript API Bepcun
0.2x.X, BBI HaugeTe 31ech: https://github.com/ethereum/wiki/wiki/JavaScript-API.

Ha momenT nogrorosku kauru Bepeus 1.0 ene He peain3oBaHa, HO Bbl MOKETE U3YUUTh JOKY-
MEHTAIMIO Ha Hee 1o ajapecy http://web3js.readthedocs.io/en/1.0/. B Haliem pykoBOACTBE MBI OyaeM
IIPUBOJIUTH IPUMEPBI UCIIONB30BaHUSA U cTabmiIbHOM Bepcuu 0.2X.X, u Oeta-Bepcuil 1.0-beta.xx.
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IIpocMoTp U J00aBJIeHHE AaKKAYHTOB

B cern Ethereum, kak TecToBOW, Tak U «HACTOSIIIIEN», aKKAYHTbl UIPAOT OYEHb BAKHYIO
poiib. VIMEHHO akKayHTaM MPUHAJIEKAT KPUITOBATIOTHBIE CPEICTBA, HEOOXOIMMBIE ISl BBIIIOJTHE-
HUs TpaH3akimi. Bee BzaumopeiictBusi B cetr Ethereum mpoucxonst B BUje TpaH3aKIMA MEX1y
aKKayHTaMH.

3ameTuM, 4TO NMOMHMO aKKayHTOB I0JIb30BaTesiel, B cet Ethereum mpemycmMoTpeHs! akka-
YHTBI CMapT-KOHTPAKTOB, 3arpyKE€HHBIX B OJIOKUYEIH, HO 00 3TOM MbI Oy/IeM FOBOPUTH MO3KE.

B nporiecce nHMIManM3anuy mpruBaTHOM y3ia cetr Ethereum Ha BTOpoM ypoke Mbl JOOABIISLITH
MIEPBYI0 YUETHYIO 3aIUCh (AKKAyHT) sIBHBIM 00pa3oM, 3a7aBasi AJ1s1 Hee MapoJib:

$ geth -datadir nodel account new

Ha Tperbem ypoke Mbl 3allyCKajli TECTOBYIO IIPUBATHYIO CETbh, 3ajaBas geth mapamerp —dev.
ITpu 5TOM Ha y371e yxe Obula CO3/1aHa OJJHA yYeTHAs 3aIliCh, K TOMY Xke ¢ OOJIBIINM TOJIOKUTETbHBIM
OaJIaHCOM.

Korza Bb no6aBiisieTe akKayHT, CO3/1AI0TCs PUBATHBIN U IMyOINYHBIN KTio4. [IpBaTHBIN KITIOY
XPaHUTCS HA AMCKE BAIIIETO CepBepa, MyOIMUYHbINA UCTIONb3YETCs U1 MACHTU(PHUKAIIUK aKKayHTa ApY-
I'MMU TI0JIb30BATENISIMMU.

IIpocmoTp cnmucKa aKKayHTOB

OTkpoilTe JBE KOHCOIM U MOIKJIIOUMTECh B KaXJI0M U3 HUX Noib3oBaresneM book. [danee B
MIEPBOI KOHCOJIM 3aITyCTUTE Y3eJl CeayIoed KOMaH/I0i:

$ sh start_node.sh
Bo BTOpOIi KOHCOJTH MOIKJIIOYUTECH K 3aITyIIIEHHOMY Y3I1y:
$ sh attach_node.sh

Ckpuntsl start_node.sh u attach_node.sh mMbI mogroroBwIn pasee Ha BTOpOM YpPOKE HAlIEro

Kypca.
Tenepb, 4TOOBI TOCMOTPETH CITUCOK aKKAYHTOB, IOCTATOYHO BBIAATH TAKYI0 KOMAH/y B KOHCOJIH

BTOopon Web3:

> web3.eth.accounts
["O0x4f744742ac711£fd111c7a983176db1d48d29£413"]

Ecnu AKKayYHTOB HECKOJIbKO, OHU 6y,ILYT MOKa3aHbl 4€PE3 3AIIATYIO KaK IJIEMCHTHI MAaCCUBA:

> web3.eth.accounts
["0x4f£744742ac711£fd111c7a983176db1d48d29£413",
"0x£212d0180b331a88bd3cafbd77bbd0d56398ae00"]

Kaxpapiii akkayHT 0OJagaeT CBOUM HICHTH(PHKATOPOM, WIM aqpecoM, MPeACTaBIISIONIM
co0Oi JIJIMHHOE MIeCTHAIIaTepuyHOe 4YKcio. VIMEHHO 3TM ajpeca M TOKa3blBaeT KOMaHa
web3.eth.accounts.

49



A. B. ®ponos. «Co3nanue cMapt-KoHTpakToB Solidity myst 6mokueiina Ethereum. ITpakTudeckoe pyKOBOICTBO»

HoOaBieHHe aKKayHTa

Bb1 Moxete 106aBuTh akkayHTHl B KoHcomu Geth i B korcomu OC, 3anyctuB Tam Geth ¢
COOTBETCTBYIOIIMM MapaMeTPOM.

JlaBaiiTe 70OaBMM HOBBIN AKKayHT, yKa3aB JUIsl HEro Mmaposb test (HUKOTAA He UCIMOJb3yHTe
TaKKe MPOCThIE NAPOIU B PAOOUUX MPOEKTAX):

> web3.personal.newAccount ("test")
"0x346cc69a63f9p84c4d45f17e337574c0150abbbcO3"

3neck Mbl 0OpaTiIUCh K 00beKTy web3.personal. UToOs! Takue oOpaleHus ObUT BO3MOXHBI,
IPH 3aITyCKe y371a CETH MBI yKa3aJIi Ha3BaHKE 3TOro 0ObEKTa HapsiLy C APyrMMH OObEKTaMH B Mapa-
MeTpe rpcapi (cM. ypok 2). ITpu ucnonb3oBanuu napamerpa —dev mapameTp rpcapi 3a/1aBath SIBHbBIM
oOpa3oM He TpedyeTcsl.

Ecnu panblile MaccuB aKKayHTOB COZEpXkal ABa 3JEMEeHTa, TO Tenepb B HeM OyJeT Ha OIUH
3JIEMEHT OOJIbIIIE:

> web3.eth.accounts

["0x4f744742ac711£d111c7a983176db1d48d29£413",
"0x£212d0180b331a88bd3cafbd77bbd0d56398ae00",
"0x346cc69a63f9084c45f17e337574c0150abbbc03"]

JI71s1 KakJIoro akkayHTa Ha y3Jie co3JaeTcs Kimod. JIpyroil HeoTbemileMblil TapamMeTp akKayHTa
— 3T0 ero naposb. ITaponb npu co3gaHnM akKayHTa HUKY/A HE 3alKChIBAeTCs, TOITOMY €ro HEBO3-
MOKHO BOCCTAaHOBUTb.

Teneps a71s1 10OaBIeHUs aKKayHTa BOCIIONb3yeMcsl KoMaHIou geth account ¢ mapameTpom new.
OTKpoiiTe HOBOE KOHCOJIBHOE OKHO MOJIb30BaTesieM book 1 BBeAUTE TaM CIEAYIOIIYI0 KOMaHy:

$ geth -datadir nodel account new

Byzet 100aBjieH HOBbII aKKayHT, a ero uaeHTU(UKaTop (aapec), OyaeT moka3aH B (PUrypHbIX
CKOOKax:

INFO [02-17123:01:28.855] Maximum peer
count ETH=25 LES=0 total=25

Your new account 1s locked with a password. Please give a
password. Do not forget this password.

Passphrase:

Repeat passphrase:

Address: {ae7bb3649a5c597d44£f812b4a636f3cc2lee98el}

ITpu noGaBieHnM akKayHTa y Bac OyJeT 3arpolleH Mapob.

OOparuTe BHUMaHKE, YTO BO BCEX ITUX KOMAH/AX Mbl YKa3bIBaJIM ITyTh K paboueMy KaTajiory
HaIero MpuUBaTHOTO OJIOKYEHHa ¢ oMolIibio mapamerpa datadir.

Tenepb ecnu Bbl BEPHETECh B KOHCOJIbHOE OKHO Geth M MOCMOTpUTE TaM CITMCOK aKKayHTOB,
TO YBUIUTE, YTO TETIEPh Ha BAIlIEM Y3JI€ ONPE/IeIeHO LETIbIX YeThIpe aKKayHTa:

> web3.eth.accounts
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["O0x4f744742ac711£d111c7a983176db1d48d29£413",
"0x£212d0180b331a88bd3cafbd77bbd0d56398ae00",
"0x346cc69a63f9084cd45£17e337574c0150abbbc03",
"Oxae7bb3649a5¢c597d44£812b4a6c36f3cc2lee98el "]

ITapameTpsbl komaH b1 geth account

3anyckas komany geth account ¢ napamerpamu B koHcosi OC, Bbl MOkeTe OJIHOCTBIO YIIPaB-
JISITh aKKAYHTaMH. DTO caMblil 6€30MacHbIi Croco0, Tak Kak B MPOIecce yIpaBJieHHsl MoJIb30BaTe-
JISIMU BB He oOpaltaetech HM K KakuM (ppeiiMBopKkam, a padotaete ¢ Geth Hanpsimyio.

Komanze geth account MoXHO nepeaBaTh apamMeTpsl, epedrcaeHHble B Ta0I. 4.1.

Taou. 4.1. IlapameTpsl komanabl geth account

Napametp OnucaHue

list BblBOoA cnrcKa akkayHTOB

new Co3paHKne HOBOTO aKKayHTa

update OBHOBNEHME CYLLECTBYIOLLErO aKKaYHTa (B TOM YMCNe cMeHa napons)
import MmnopT NPUBATHOIO KAKOYa B HOBLIMA aKKayHT

Xopolee OIMcaHue YIpaBIeHWs aKKayHTaMU C IpPUMEpamMM MOXKHO HaWTH 34ech: https://
github.com/ethereum/go-ethereum/wiki/Managing-your-accounts.

ITapoyn aKkkayHTOB

OoGpariaem Baiie BHUIMaHKE, YTO MApOJIM aKKAyHTOB HEBO3MOKHO BOCCTAaHOBHTH . Ecin BbI
coszaete y3eJ AJ1s1 PeasIbHOro POEKTa I COOMPAETeCh UCTIONB30BATh AKKAYHT IJIs1 X paHEHH I KPHII-
TOBAJIOTHBIX CPEJCTB, OOpalIafiTech ¢ MapoieM 04eHb OCTOPOKHO.

Jlyuiie Bcero 3arnoMHHTh NAPOITh WK 3aIACATh €ro Ha OOBIYHON Oymare M XpaHuTb B Oe3omac-
HOM MecTe. JIoCTyII K BallleMy aKKayHTY 0OecledyrBaeTCsi IPUBATHBIM KJIIOYOM M [TAPOJIEM.

[TpuBaTHBII KJTI0Y XPAaHUTCS HA CEpBEPE y3J1a U MOXKET OBbITh OXHIIEH, HAITPUMEp, C UCHIOJb30-
BaHMeM Kakou-HuOyap ysssumoctr B OC wm B I10, ycraHoBIeHHOM Ha cepeepe. Ho uToOs! crnosb-
30BaTh MOXMINEHHBIA KJII0Y, 3JI0yMBIIUIEHHUKY TOTpeOyeTcs ele 1 mapoib. Mbl He peKOMeHIyeM
XPaHWUTh MApPOJIb B KOMITBIOTEpE (Ha cepBepe, HOYTOyKe U JII0OOM JPYroM), Tak Kak OH MOXET OBbITh
MIOXUILEH BMECTE C KJIIOYOM.

Takoke yuTuTe, 4TO BPeJOHOCHBIE IPOrPaMMbl MOT'YT IIEPEXBATUTD YITPABJICHUE KJIaBUATY PO, a
TaK’Ke TOJy4UTh JIOCTYI K Oydpepy oomena qanHbix Clipboard. B aTom ciydae oHM cMOTYT HOXUTUTD
[1apoJib B [TPOLIECCE €ro BBOJA C KJIaBUaTypoid. Micronb3yiiTe aHTUBUPYCHBIE PO PAMMBI /17151 3AILUTHI
OT BUPYCOB ¥ BPEJOHOCHBIX IIPOrPaMM Pa3JIMYHbIX TUIIOB.

Ecnu 3710yMBIIUIEHHUK CMOXET MOXUTUTh NMPUBATHBIA KJIIOY U NApOJib, OH MOJYYUT IMOJIHBIN
JOCTYI K BallleMy aKKayHTY U CMOKET, HallpuMep, IEPEBECTH BCe UMEIOIIMECs] TaM KPUITOBATIOTHBIE
CpelcTBa Ha CBOW aKKayHT.
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Kpunrosamora B Ethereum

Kaxk mbI ye roBOpHIIH, 111 TOTO YTOOBI BJIaJIeNiel] aKKayHTa MOT TIPOBOJIUTH TPaH3aKIIH, Ty0-
JIMKOBAaTh M 3aITyCKaTh CMapT-KOHTPAKTHI, HA aKKayHTe JOJIKHBI ObITh CpeicTBa. B TecToBO¥ ceTw,
KOTOPYIO MBI CO3/IaJTM Ha BTOPOM YPOKE, 3TH CPEJCTBA MOKHO TMOJTYYUTh MIPU MOMOIIM MalHUHTA.
Ecnu BBI co31aeTe TecToByIo ceTh ¢ moMoisio Geth, mepenaBas et mapametp —dev, yxe Oynet co3aaH
aKKayHT, UIMEIOITHIA Ha OaJlaHCe 3HAYMTEILHOE KOJIMYECTBO KPUTITOBATIOTHL.

Jlanee BbI MOXeTe cO3/1aBaTh HOBbIE AKKAYHTHI M TIEPEBOIUTH HA HUX CPEJICTBA C TEX aKKAYHTOB
TECTOBOM CETH, TE yKEe UMEIOTCS MOHETHI.

OpnHaxo B ocHOoBHOM cetu Ethereum maiiHuHT — oporoe u osroe 3anstue. Ecte npyras Bos-
MOHOCTb, @ UMEHHO: IPHOOPETEHNE KPUTITOBATIOTHBIX CPEJICTB Y BJIaIC/IbIIEB IPYTMX aKKAyHTOB Ha
oupkax u oOMeHHUKax. [Ipu 3TOM Blajiesier] akKkayHTa MOKET MepeBeCTH CPe/ICTBA Ha Balll aKKayHT.
BbI 10o1KHBI Oy/1eTe COOOIUTh a/Ipec BaIllero aKKayHTa, ¥ €CJIM Bbl OIIMOETECh, TO He Oy/IeT HUKAKOW
BO3MOHOCTH BEPHYTh BAIllM CPE/ICTBA.

Ha sTom ypoke MbI Oy/ieM BBITIOTHSTH OMepaluio epeBojia CpeacTB (pa3yMeeTcsl, TECTOBBIX)
B Hallle¥l TPUBATHOM CETH.

Henexxnbie equHUIbLI Ethereum

Buytpennss Bamora cetu Ethereum HaspiBaetcst Ether, wiu acpup. Korna Bnageneir akkayHTta
BBITIOJTHSIET TPAH3aKIIMK, BAIIOTA, KOTOpasi UMEeTCs Ha CUETy aKKayHTa, TPaTUTCS.

IMomumo Ether, cymectByloT Oojiee KpymnHble M Oojiee MeJIKWE EIMHUIBI KPUTITOBATIOTHI
Ethereum (aHanoru4Ho TOMy, Kak B (DUATHBIX JIEHBIaX CYIIECTBYIOT PyOJIM M KONIEWKH, JIOJUIAphl U
LICHTHI).

Camas menkas enununa — 31o Wei. B oqnoMm aupe (T.e. B ogHom Ether) copepikutcst 1iebix
1 000 000 000 000 000 000 epuuuL Wei.

Kak BbI yBUIUTE nanee, eaqunuiia Wei ynooHee, yem Ether, korma peus uaet o0 oriate TpaH-
3aKIMi, He OTHUMAIOIIIUX MHOTO PECYPCOB.

B tabmurie 4.2. MBI IpUBEJIH MOTHBIN CIUCOK JIeHeKHBIX eanHuI] Ethereum u ux 1IeHHOCTH B
enquHAax Wel.

Tao6auna 4.2. [lene:xaple equaunbl Ethereum
3Ha4veHwre, Wei

Wei 1

Kwei, Ada, Femtoether

1000 = 10°

Mwei, Babbage, Picoether

1 000 000 = 10°

Gwei, Shannon, Nanoether, Nano

1 000 000 000 = 10°

Szabo, Microether,Micro

1 000 000 000 000 = 10*2

Finney, Milliether, Milli

1 000 000 000 000 000 = 10%°

Ether

1 000 000 000 000 000 000 = 108

Kether, Grand,Einstein

1 000 000 000 000 000 000 000 = 107!

Mether 1,000 000 000 000 000 000 000 000 = 10%4
Gether 1 000 000 000 000 000 000 000 000 000 = 1077
Tether 1 000 000 000 000 000 000 000 000 000 000 = 10%°

B uHTEepHETE MOXHO HAlTU CailThl ¢ KOHBepTaMu KpunToBamoT Ethereum, BOT OMUH U3 HUX:
https://etherconverter.online/. 3aeck ke nokaspiBaercs TeKymui Kypc Ether mo oTHomenuo K 10:7-

Japy M eBpo.
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OnpenesisieM TeKymuii 6ajJaHc HAUX AKKAYHTOB

Bpimie Mbl 100aBUIM B HaIly TPUBATHYIO CETh HECKOIBKO aKKayHTOB. [TOJHBINA CIIMCOK aKKa-
YHTOB BCEr/ia MOXXHO MOCMOTpeTh B KoHcosu Geth nipu nomorm komanasl web3.eth.accounts.

C momombio pyHkmu web3.eth.getBalance Mbl MOkeM OCMOTpeTh OaJlaHC aKKayHTa B €Id-
Hulax Wei. Aipec akkayHTa Hy’KHO repearb (DyHKIIMM B KaYeCTBE MapaMeTpa:

>
web3.eth.getBalance ("0x4f744742ac711£d111c7a983176db1d48d29£413")
2.3085e+22

dynkiusa web3.eth.getBalance Bo3Bpaiaer 10cTatogHo Oosbinoe uncio. Boooie npu padorte
¢ API ¢peiimBopkoB Ethereum mbI yacTo OyznemM UMeTh JIeJI0 ¢ OUYeHb OoJbIMME Ynciamu. Koraa
BbI OyzieTe pa3padaThiBaTh CBOE JIelleHTpai30BaHHOe MputoxkeHne (DApp), 3To HykHO OyieT yuu-
THIBATb.

Jnst Toro 4toOBl y3HaTh OajlaHC HY)KHOTro BaMm akkayHTa B Ether, mcronbsyiite (yHKIMIO
fromWei:

>
web3.fromWei (eth.getBalance ("0x4£744742ac711£d111c7a983176db1d48d29£413
23110

ITpu stom pynkium eth.getBalance Hy:xHO niepeaTh ajpec MpOBEPSIEMOro akKKayHTa.
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IlepeBoa cpeaCTB € OJJHOr0 aKKAyHTa HA JAPYyrou

Ecmu monoOGHbIM 00pa3oM MpoBepUTh OaylaHC /Il aKKAyHTOB, CO3JAHHBIX HAMU JIOTIOJTHM-
TEJILHO, TO OKAXKETCSI, UTO Cpasy MoCJie CO3JaHKsI OH PaBeH HYIIIO, HAIpUMep:

>
web3.fromWei ( eth.getBalance ("0x£f212d0180b331a88bd3cafbd’77bbd0d56398ae0
0

DTO HEYIMBUTENIBHO, BE/lb MBI €Ille HE NEePEBOJWIM CPE/ICTBA HA 3TU akKayHThl. Ho MokHO
MIEPEBECTH JIEHBI'M C OCHOBHOTO aKKayHTa Halllell TPUBAaTHOM CETH, KOTOPYIO MbI CO3/1aJIM HA BTOPOM
ypoke. [l Hee ObLT 3alyIlieH MaliHUHT, I09TOMY TaM yXe JOJKHBI ObITh CPeJCTBA.

MeTtoa eth.sendTransaction

HaBaﬁTe MNOCMOTPHM, KAKHUEC Yy HAC €CTh dKKAYHTBI 1 Kakoy Ha HUX OaJjiaHC:

> web3.eth.accounts

["0x4f744742ac711£d111c7a983176db1d48d29£413",
"0x£212d0180b331a88bd3cafbd77bbd0d56398ae00",
"0x346cc69a63f9p84c45f17e337574c0150abbbcO3",
"Oxae7bb3649a5c597d44f812b4a636f3cc21ee98el"]

>
web3.fromWei ( eth.getBalance ("0x4£744742ac711£d111c7a983176db1d48d29f41
23135
>
web3.fromWei ( eth.getBalance ("0x£212d0180b331a88bd3cafbd77bbd0d56398ae0
0
>
web3.fromWei ( eth.getBalance ("0x346cc69a63f9p84c45f17e337574c0150ab6bcO
0
>
web3.fromWei ( eth.getBalance ("0Oxae7bb3649a5c597d44£812b4a636£f3cc2lee98e
0

Kax BuauTe, Ha NepBOM U3 3TUX AKKAYHTOB CPEJCTBA €CTh, @ HA OCTAJIbHBIX — HUYETO HeT.
Hasaite nepeseaeM 4actb cpeicts, a uMeHHO 0.05 Ether, ¢ nmepBoro ux 3TMx akkayHTOB Ha
ApYro, rae cpeiacts HeT. Bocnonb3yemces 1uist atoro meronoM eth.sendTransaction:

>
eth.sendTransaction({from:"0x4£744742ac711£d111c7a983176db1d48d29£413",
to:"0x£f212d0180b331a88bd3cafbd77bbd0d56398ae00", value:

web3.toWei (0.05, "ether")})
[Tpu MOMBITKE BBIIOIHKUTH 3TY OMEPAIHIO BbI, OTHAKO, TIOIYYUTE COOOIIEHHE 00 OIIHOKE:

Error: authentication needed: password or unlock
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at web3.3s:3143:20
at web3.js:6347:15
at web3.js:5081:36
at <anonymous>:1:1

[epen BHIMOTHEHUEM TaKOW OMEPAlU HEOOXOAMMO Pa30JIOKMPOBATh UCXOMHBIN aKKAYHT, C
KOTOPOTO OTHPABJISIOTCS CpeACTBa. i pa30JIOKMPOBKY BBEIUTE TAKyI0 KOMaHY:

>
web3.personal.unlockAccount ("0x4£f744742ac711£fd111c7a983176db1d48d29f413

"*********")

true

Bmecro 3Be3fouek ykaxkute naposb, C KOTOPBIM JaHHBIN aKKayHT co3faBasics. Ecam akkayHT
Y MapoJib ObLTM YKa3aHbI MPABIUIIBHO, HA KOHCOJIM Bbl YBU/IUTE true.
Teneppb noBropute BbI30B (pyHKIMM eth.send Transaction:

>
eth.sendTransaction ({from:"0x4f744742ac711£fd111c7a983176db1d48d29f413",
to:"0xf212d0180b331a88bd3cafbd’77bbd0d56398ae00", value:

web3.toWei (0.05, "ether")})
"Oxbodl3a5e915c3aflfeabad7caec7b45348146695973b32285df287639717e916

Ha stot pa3 (bYHK]_[I/IH BBIIIOJIHUTCA YCIICIIHO X1 BEPHET HAM TaK Ha3blBa€MbII7i XCII TPpaH3aKIUH
(Transaction Hash) co 3HaueHunem:

Oxb6dl13ab5e915c3aflfeabad’/caec7b45348146695973b32285df287639717e916

YroObl MepeBojl CPEACTB MPOU3OIIES YCIEHIHO, 3Ta TPAH3aKIKs JOMKHA ObITh BBHIIOJHEHA.
Kpowme Toro, Hy’KHO J0KAaThCs, KOT/Ia B Ballly TECTOBYIO CeTh OyaeT qoOaBiieH HOBbIN OmoK. [Tocie
9TOTO CPEJICTBA TOSIBSITCS HA 1IEJIEBOM CUETY.

[MocMoTpHTe Ha KOHCOJIb, € MBI 3aITyCTHJIA HAIll y3esl. BuauMm, 9to Tam ecth cooOlIeHre o
3aITyCKe TPAH3aKIMK C YKa3aHHBIM BBIIIIEC XeIlIeM, a TaKXkKe O TOM, 4TO ObLT JOOABJIEH HOBBIN OJIOK:

INFO [02-17123:20:50.917] Submitted
fullhash=0kbé&dt3dabaedbh5c3aflfeabad7caec77b45348146695973b32285df287639717e916
recipient=0xF212D0180B331a88BD3CafbD77bBd0D56398aE00

INFO [02-17123:20:53.018] Commit new mining
work number=4643 sealhash=0f860c..d73ael uncles=0
txs=1 gas=21000 fees=2.1e-05 elapsed=36.186ms

INFO [02-17123:22:10.119] Successfully sealed new
block number=4643 sealhash=0f860c..d73ael hash=3c9761..

8bl0eea elapsed=1ml7.116s
INFO [02-17123:22:10.119] == Dblock reached canonical

chain number=4636 hash=3b5237..0e8761
INFO [02-17123:22:10.119] JE; mined potential
block number=4643 hash=3c9761..8b0eea
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Tereps, eciv MPOBEpUTH OATTAHC BTOPOTO aKKayHTAa, Ha KOTOPBIN MbI TIEPEBOIMIIA CPECTBA, TO
OKakeTcs, 4To oH Kak pa3 paBeH 0.05 Ether, kak u 7OIKHO OBITH:

>

web3.fromWei ( eth.getBalance ("0x£f212d0180b331a88bd3cafbd’77bbd0d56398ae0
0.05

®ynkuun eth.sendTransaction Mbl Tiepenanu B napamerpax from u to agpeca UCXOTHOTO M
IEJIEBOTO aKKayHTa COOTBETCTBEHHO. B mapamerpe value Mbl 3aJaJil KOJMUYECTBO NEPEBOIMMBIX
cpenctB B equHuiiax Wei. Tak kak Ham ynoOHee yKasblBaTh pa3Mep CpeJCTB B Oosee KPYIHBIX eH-
nunax Ether, nyist nepeBoga B Wei Mbl BOCTIoNb30BaIUCh (PyHKIIMER web3.toWei.

3amMeTuM, 4TO B peaJibHOM CETHM BMECTE€ C TpaH3aKLMel HaM HYXKHO YKa3aTh CpeJICTBa,
KOTOpbIe TMONIYT Ha OOpaOOTKY TOM TpaH3aKIMU (Tak HasbiBaeMblil ras). Il 3Toro KoMmasmie
eth.sendTransaction Hy:KHO 3a/1aTh MapamMeTpbl gas (KOJMYECTBO rasa, 3aJaHHOE JIJIsl BBITOJHEHUS
onepauuu) u gasPrice (croumocts raza B Wei):

eth.sendTransaction ({from:"0x208970e5e3d48a6eab968e64ba3447£f6181310
to:"0x82a4165£21d8£f1867d536e81537£fc0085e5470al1",value:
web3.toWei (5, "ether"), gas: 120000, gasPrice: 80000000000})

IIpocMoOTp COCTOSIHMA TPaH3aAKIUM

3Has Xelll TPaH3aKIMH1, Bbl MOXKETE MOTY4UTh O Hell OIpeAeIeHHYI0 MH(POpMALIKIO. DTO MOKHO
caesaTh npu nomoiy Meroaa web3.eth.getTransaction, nepeaas eMy B Ka4eCcTBe ITapaMeTpa CTPOKY
Xellla TPaH3aKLHH.

B otBer BbI noMy4nTe OOBEKT CIIEAYIOETO BU/A:

>
web3.eth.getTransaction ("0xb6dl13a5e915c3aflfeabad’/caec7b45348146695973b
{
blockHash:
"0x3c9761fefa52al0bc563733d87163828c5fel1316d78ca89%eB8afl18d9c818bleea,
blockNumber: 4643,
from: "0x4f744742ac711£fd111c7a983176db1d48d29f413",
gas: 90000,
gasPrice: 1000000000,
hash:
"Oxbo6dl3abe915c3aflfeabad’caec7b45348146695973b32285d£287639717e916",
input: "Ox",
nonce: O,
r:
"0x1e3519fbcad5cc5f6a0804232¢c8f0362d42c8abfeaf5225536867651£53787£d",
S:
"0x69e617eceecd61b727a0997£fd837264e02242fal16£61491e58974faaf20c49c7",
to: "0xf212d0180b331a88bd3cafbd77bbd0d56398ae00",
transactionIndex: O,
v: "Oxfc2",
value: 50000000000000000
I3
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[Monst oObeKTa COCTOSHUS TPAH3AKIIUY TIePEUUCIICHBI B TaOM. 4.3.

Ta6muna 4.3. CocrossHHe TpPaH3aKIUU

Mone Tvin 4aHHBIX OnwucaHue

hash String, 32 6aiTa Xew TpaH3aKkuuu

nonce Number KonuyecTeo TpaH3aKLMii, COBEpLWEHHBIX OTNPABUTENEM [0
3TOM TpaH3aKUMH

blockHash String, 32 baiita Xew 610Ka, B KOTOPOM pa3MelleHa TPaH3aKUMA, MK

3HaveHue null, ecnu TpaH3aKLMA BCe elle HAaXo0AWTCA B
COCTOAHWM OXKUAAHUA

blockNumber Number Homep 6noKa, B KOTOpPOM pazmelLeHa TPaH3aKLMA, UK
3HaveHue null, ecnn TpaHzaKLMA BCe elle HAaXoAWTCA B
COCTOSHMM OXKMAAHUA

transactionindex Number LlenoyvicneHHoe 3HaYeHue MHAEKCA MO3ULMKM TPaH3aKLMK

B 6noKke unM 3Ha4eHme null, ecnn TpaHsakuuMABCe ewwe
HaXOLMWTCA B COCTOAHWM OXKMOAHUA

from String, 20 baiT Appec oTnpasutens

to String, 20 6anir Appec nonydatena mwnm null, ecnm ato TpaHsakuma
CO34aHMA CMapT-KOHTPaKTa

value BigNumber Konudecteo Wei, nepeBeieHHbIX C OQHOTO aKKayHTa Ha
Apyro B paMKax AaHHOM TpaH3aKuMu

gasPrice BigNumber CroumocTtbraza B eguHumuax Wei, 3agaHHan otnpasutenem

gas Number Koauvecteo raza, 2afaHHoe oTNpaBuTenem anna
BbINO/IHEHWA AAaHHOMN TPaH3aKUMK

input String [aHHble, nepegaBaemble BMeCTe C TpaH2aKuuMen

v, I, s String, 32 baiTa 3Ha4YeHmnA 4NAa NoOANUCK TPaH3aKLUK

Kak Bumute, 31mech ectb agpeca otrnpasutens from u nomydarens to, a Takxe 00beM TepeBe-
JEeHHBIX cpe/cTB B Wei.

Korna BHI 3ammyckaeTe TpaH3aKLMIO Ha BBINIOJIHEHHUE, OHA BBITIOJIHAETCA He cpa3y. BHauyase Tpas-
3aKIIMsI HAXOIWUTCS B COCTOSIHUM OXKUIaHW S, TTOKa MaliHEephl He CO3IayT JIJIsl Hee HOBBIN OJIOK. AHa-
m3upys nonst Homepa onoka blockNumber, B KoTopoMm pa3meriaercsi TpaH3aKITis1, MOXHO OTpejie-
JIATh, ObLJTA JIN 3aITylieHa TPAH3aKIHS WK ellle HeT.

[lona v, r, s comepkar 3HauyeHUs I TMOANMCU TpaH3akIMH. VX coaepxuMoe MOKHO
WCTIONB30BAaTh JIISl TIONYYEeHUsT MyOJIMYHOrO Kiodya akkayHTa. Crioco® WX WCIONBb30BaHUS C TOM
TIEJTBI0 00CY K aaeTcs 3/1ech: https://ethereum.stackexchange.com/questions/13778/get-public-key-of -
any-ethereum-account.

Conepxxumoe noser gasPrice u gas nMeer OTHOILIEHHE K CTOMMOCTU TpaH3akIMu. [Toka Mbl
paboTaeM C TeCTOBOM CEThI0, 00 ITOM MOXHO He OecriokouThesi. Ecm kpatko, To gasPrice conepxur
TaK Ha3bIBAEMYI0 CTOMMOCTh ra3a, KOTOPbI TPATUTCS Ha BBIMOJHEHUE TPaH3aKIUH, a Toje gas —
KOJIMYECTBO I'a3a, KOTOPOE BBIAEIWI OTIIPABUTENb [IJ1s1 BBIITOJHEHNU TPAH3AKLUH.

Bl MOXeTe gymath O rase, Kak 0 OeH3MHe, KOTOPBIH TPaTUTCS Ha BBITIONHEHUE TPAH3aKIIUI.
CroumMocTh 3TOro OeH3MHa MOKET MEHSIThCS, a Ha pa3Hble TPAH3AKIIUK TOr0 OEH3MHA TPATUTCS pa3-
HO€ KOJIMYECTBO.

KBuTannusa TpaH3akuuu

Korpa TpaH3akiivsi BBITOJIHUIACH (O YeM MOKHO Y3HATh ITPY MOMOIIU TOJIBKO YTO PACCMOTPEH-
Horo metosia web3.eth.getTransaction), BbI MOXeTe MOMYYUTh TaK HA3bIBAEMYIO KBUTAHIIMIO 00 ee
BbINoJIHeHUU. J{J1s1 aToro npeanasHayed merog web3.eth.getTransactionReceipt.
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Iepenaiite 5TOMy METOY B Ka4€CTBE MapaMeTpa Xelll 3aBEPIIEHHON TPAH3AKLIUK, U BbI IOJTY-
YHUTEe KBUTAHIMIO B BUE OOBEKTA:

>
web3.eth.getTransactionReceipt ("0xb6dl3abe915c3aflfeabad7caec’/b45348146

{

blockHash:

"0x3c9761fefa52a0bc563733d87163828c5fel316d78ca89%0e8afl18d9c818bleeca™,

blockNumber: 4643,

contractAddress: null,

cumulativeGasUsed: 21000,

from: "Ox4£f744742ac711£d111c7a983176db1d48d29£413",

gasUsed: 21000,

logs: [],
logsBloom:
"0x00000000000000000000000000000000000000000000000000000000000000000000
root:

"0xa5cdcd909d837e937189f4cffc52840111£f4430b£f871£07094ecaca96c47d682d",
to: "0xf212d0180b331a88bd3cafbd77bbd0d56398ae00",
transactionHash:
"Oxb6dl3ab5e915c3aflfeabad’/caec’/b45348146695973b32285d£f287639717e916™",
transactionIndex: 0

}
[Tonst oObekTa KBUTAHITUY TIEPEeUHCIIeHbI B TaOI. 4.4.

Ta6auna 4.4. KButanmusi BbINOJTHEHHOH TPaH3aKIUNI
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Mone Twun gaHHbIX Onucanne

blockHash String, 32 6aiita Xew 610Ka, B KOTOPOM pasMellleHa TpaH2aKkLma
blockNumber Number Homep Bnoka, 8 KOTOPOM pasmellgHa TpaH3aKUKA
transactionHash String, 32 6aiita Xell TpaH2aKLUWK

transactionindex Number LenovyncneHHoe 3Ha4YeHMe MHAEeKCca NO3MUMHK

TpaHzakuuK B bnoke

from

String, 20 6aiT

Aapec oTnpasuTens

to

String, 20 Baiit

Apnpec nonydatena unu null, ecnu ato TpaHzakuma
CO343HWNA CMapT-KOHTPAKTa

cumulativeGasUsed

Number

O6LLI,€€ KONM4YeCTBO ra2a, MCNONb30BaHHOE NPK
BbINMOJIHEHWUW TPAH3AKU MK B bnoke

gasUsed

Number

KonuyecTeo raza, MCNo/ib20BaHHOE TOMBKO 2TOM
KOHKPEeTHOM TpaH3aKumei

contractAddress

String - 20 BaiiT

Anpec co34aHHOro CMapT-KOHTPAKTa, ec/n
TPaH3aKLUMA UCNONb30BaNach ANA CO34aHWUA cMapT-
KOHTpaKTa, uan zHayvenme null

logs

Array

MaccHe 0OBEKTOB MypHana, co3AaHHOIo AaHHOM
TpaH3aKkuMemn

logsBloom

String, 256 BaiT

Tak HazblBaeMblid UBETHOM GUNBTP, NCNONb3YETCA
ONA IKOHOMMM MeCTa NMPK XPaHEeHW M HYPHANoB., a
TaKMKe /18 MOMCKa MypHana HYXHOoro cmapT-
KOHTPaKTa

status

String

Ecnun B 3TOM nNone HaxoaMTcA 3HaveHne "0x1", aTo
03HaYaeT, YTO TPAH3aKLUMA BbIMOJAHEHA YCNELWHO.
Mpu olWMbKe 3aeck HaxoaMTca aHadeHune "0x0"

root

String, 32 6aiita

XelWw KopHA aepeBa cOCTOAHMIA

AHaJ’II/ISI/Ip}IH KBUTAHIHNIO, BbI MOKETE Y3HATb HOMED 6HOKa, B KOTOPOM pa3MelI€Ha TpaH3aKIUA

blockNumber, a Tak:ke uHIEKC MO3UIMK pa3MeleHusl TpaH3aK1uY B Ooke transactionIndex.

[Tpu nomotiu noneit camulativeGasUsed u gasUsed Bbl cMoXkeTe MOHSTh, CKOJIBKO ra3a YIIuio
Ha BBINOJTHEHUE TpaH3akuK. [1pu 3armycke TpaH3aKIMK Bbl MOXKETE BbIEUTH OIPEJeSIeHHOE KOMH-
YeCTBO rasa, HO ecJiv raza Oyner OoJIblile, U3pacXoyeTcsl TOJIbKO YacTh BAllIMX CPECTB. B peabHOI
cern Ethereum, ecii raza OyAeT BBIICJICHO CIIMIIIKOM MaJlo, TPaH3aKIMs Oy/leT OueHb JOJITO HaXo-
JOUTHCSI B COCTOSIHUM OXKUJAHUS WK He OyJeT BBITIOJIHEHA BOBCE.

Takxe oOpatute BHUMaHue Ha monie contractAddress. Korma mbl 3aiiMemcst myOnvkanuyei
CMapT-KOHTPAKTOB, HaM MOTPeOyeTcs aipec pa3MeIIeHHOr0 CMapT-KOHTPAKTa U3 9TOrO MOJs.
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HUTorm ypoka

Ha uetrBeproM ypoke BBl HAYUHJIUCh YIPABJIATh aKKayHTAMU, a TaKKe MEPEeBOANTH CPEICTBA
C OJTHOTO aKKayHTa Ha Jpyrou. [TomyTHO BbI M3yUYWIM KPUIITOBAIOTHBIEC €IMHUIIBI, KOTOPBIE IPHMe-
Hsiotcs B cetu Ethereum.

Bbl y3HAMM, 4TO CO3AaHHBIC TPAH3AKIIMKM CHAYasa MOMAAaloT B COCTOSTHUE OKUIAHUS U HAXO-
JSATCS. B HEM JIO TeX Top, TIOKa B OJTOKYelH He OyneT jpo0aByieH HOBBIN OJ0K. [TpoBepKy cocTosiHUS
TPaH3aKIMM MOXKHO BHIIOJTHUTH MeToioM web3.eth.getTransaction.

Korpa tpanzakius BbINONHEHa, TO ¢ momolpio Metoaa web3.eth.getTransactionReceipt Bbl
MOJETe IMOYUIHTh €€ KBUTAHIIMIO. V13 KBUTAHIIUN MOKHO OIIPE/ICTUTh, CKOJIBKO ra3a ObLIO OTpavYeHO
Ha BBITIOJIHEHNE TpaH3aKIMK. Ecim TpaH3akims Obula CBsA3aHA ¢ MyOMUKaIyeld KOHTPaKTa, TO STOT
METOJ] TIOMOXET BaM TMOJTYIUTh aIpec OIMyOJMKOBAHHOTO KOHTpaKTa. AJpec KOHTPAKTa HEOOXOIMM,
KaK BBI CKOpPO y3HaeTe, JIJIsl BbI30Ba €ro METO/IOB.
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Vpok S. Ilyouamnkanusi nepBoro KOHTpPakTa

Ilesb ypoka: Ha 3TOM ypOKe Bbl y3HAeTe O CMapT-KOHTpakTax B cetv Ethereum u o Tom, Kak
OHM BBINOJIHSAIOTCS BUPTYaiibHOM MaiHoi Ethereum. Mbl pacckakeM, Kak co3/1aTb CMapT-KOHTPAKT
Ha s3bIke Solidity 1 Kak OmyOJMKOBaTh €ro B IPUBATHOM ceTH. Takxke Bbl HAYUYUTECh YCTAHABIIMBATh
¥ 3aITyCKaTh MaKeTHBI KOMIIATOP solc. Bam HyKHO y3HaTh O Tak Ha3bIBAEMOM OMHAPHOM MHTEP-
(peiice mpunoxenus Application Binary Interface (ABI) u HayuuTcs ero ucnosb30BaTh.

IIpakTHuyeckue 3aJaHusA: Ha IIITOM ypOKe BHl co3aaauTe nepsbiil KOHTpakT HelloSol B cpene
pazpadotku Remix Solidity IDE. DTOT KOHTpaKT BaM HPEICTOUT OMyOJMKOBaTh B IPUBATHOM CETH
U NIpoBepUTh B padote. Takxke Bbl yCTAHOBUTE MAKETHBIN KOMIMIATOP SOIC M OTKOMIMJIMPYETE UM
cBou cMapr-KoHTpakT HelloSol.

Kax Bbl, KOHEUHO, 3HaeTe, OObIYHBIE KOHTPAKTHI 3AKJIIOYAIOTCS MEXAY ABYMs (MM HECKOJIb-
KMMH CTOPOHaMH) B OyMakHOM Bujie. Harrpumep, B KOHTpaKTe MOKET ObITh HAIIMCAHO, YTO OJHA CTO-
poHa GepeT Ha ce0s1 00513aTeIbCTBO MIOCTABUTH KAaKOH-HUOY b TOBAp, a Apyrasi 00s13yeTcs Mocie Moiy-
YeHHsI TOBapa BBINOIHUTD OIUIaTy. JInO0 KOHTPaKT MOXET MpefycMaTpuBaTh MpeaoriaTy, U Torna
TOBAp MOCTABJIAETCS M0CIIE MOTyUYEeHUs JEHeT.

B koHTpakTax Tak:ke 0OBIYHO MPEeyCMaTpUBAIOT HEKKe ITPa(HbIe CAHKIINM 32 HEBBITIOJTHEHUE
YCJIOBUI. DTO MOXeT ObITh, HAPUMED, ITpad 3a 3aAepKKy MMOCTAaBKU WX oruiatel. Ecimu ycnoBus
KOHTPAKTa HapyILIaloTCs, MOCTpaJaBllas CTOPOHA MOKET OOpPaTUThCS B CY[, IIPU 3TOM B JIEJI0 BKJIIO-
yarcs 10pUCThl. Bes 3Ta npoueypa MOXET OTHATh HEMAJIO BPEMEHU U CPEJICTB.

61



A. B. ®ponos. «Co3nanue cMapt-KoHTpakToB Solidity myst 6mokueiina Ethereum. ITpakTudeckoe pyKOBOICTBO»

CmapTt-konTpakThl B Ethereum

B ceru Ethereum nmeercst BO3MOXHOCTb CO37JaBaTh TaK HA3bIBAEMbIE CMAPT-KOHTPAKTHI (Smart
Contracts). CMapT-KOHTPAKT MpeacTaBiisieT coO00i MPOrpaMMHBIN KOJI, pabOTaloIUid B Cpeie BUPTY-
anpbHON MammHbl Ethereum. OH 3armyckaercst Ha BceX y3/1ax CeTH, M pe3y/IbTaThl ero paboThl TaKkKe
PEIUIMLIMPYIOTCS HA BCE Y3IIBL.

C MoMoIIbI0 CMapT-KOHTPAKTOB OYEHb YI0OHO OTCIIEKUBATh BHINIOJTHEHHE TPAH3aKIUIA, HATIPH-
Mep, UMEIOIIMX OTHOIIIEHHE K IMOCTaBKE TOBAPOB (OCOOEHHO NIEKTPOHHBIX, TAKMX Kak (paiiibl KHUT
WM AOCTYIIBI K CEpBUCaM), aBTOMAaTU3UPYsl OIUIATy MPU MOMOIIM KPUNTOBATIOTHBIX cpeacTB. Ecnu
CMapT-KOHTPAKT MOTYYMII TEM UM MHBIM CIIOCOOOM MOATBEP:KACHHUE BHIIIOTHEHHU ST YCJIOBHIA CAEIKH,
TO OH MOXET CaM, aBTOMAaTU4YECKH, IIEPEBECTH CPEJCTBA MIOCTABIIUKY.
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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.

63


https://www.litres.ru/aleksandr-frolov-198/sozdanie-smart-kontraktov-solidity-dlya-blokcheyna-et/

	Введение
	Обратная связь
	Урок 1. Кратко о блокчейне и сети Ethereum
	Что такое блокчейн
	Распределенная база данных
	Распределенный реестр данных
	Транзакции
	Публичные и приватные блокчейны
	Практические применения блокчейна
	Проблемы с блокчейном

	Как формируется цепочка блокчейна
	Блокчейн Ethereum
	Майнинг, или Как создаются блоки
	Итоги урока

	Урок 2. Подготовка рабочей среды в ОС Ubuntu и Debian
	Выбор операционной системы
	Установка необходимых утилит
	Установка Geth и Swarm в Ubuntu
	Установка Geth и Swarm в Debian
	Предварительная подготовка
	Загрузка дистрибутива Go
	Установка переменных окружения
	Проверка версии Go
	Установка Geth и Swarm

	Создаем приватный блокчейн
	Готовим файл genesis.json
	Создаем каталог для работы
	Создаем аккаунт
	Запускаем инициализацию узла
	Параметры запуска узла
	Подключаемся к нашему узлу
	Управление майнингом и проверка баланса
	Завершение работы консоли Geth

	Итоги урока

	Урок 3. Подготовка рабочей среды на Raspberry Pi 3
	Подготовка Raspberry Pi 3 к работе
	Установка Rasberian
	Установка обновлений
	Включение доступа SSH
	Установка статического адреса IP

	Установка необходимых утилит
	Установка Go
	Загрузка дистрибутива Go
	Установка переменных окружения
	Проверка версии Go

	Установка Geth и Swarm
	Создаем приватный блокчейн
	Проверка учетной записи и баланса
	Итоги урока

	Урок 4. Учетные записи и перевод средств между аккаунтами
	Просмотр и добавление аккаунтов
	Просмотр списка аккаунтов
	Добавление аккаунта
	Параметры команды geth account
	Пароли аккаунтов

	Криптовалюта в Ethereum
	Перевод средств с одного аккаунта на другой
	Метод eth.sendTransaction
	Просмотр состояния транзакции
	Квитанция транзакции

	Итоги урока

	Урок 5. Публикация первого контракта
	Смарт-контракты в Ethereum

	Конец ознакомительного фрагмента.

