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JlabopaTopHnasi padora Nel
Ycranosxa Ethereum Wallet

Heanb padorel: [lonyunTs npeacTaBICHNS U HadadbHbIC HABBIKK pa0boThI B ceTu Ethereum.
Pe3yabTaT: Hanmmyue yctanoBieHHoro kouienbka Ethereum Mist Wallet.

Teopernyeckasi cipaBka:

I/IH)Z[yCTpI/ISI KPUIITOBAJIIOT Pa3sBUBACTCA CTPEMUTECIIBHO 6I>ICTp02 Ka)KﬂBIfI MECHIL] NOABJIAOTCSA HOBBIC BapUAHTBI KOMICILKOB,
TOPTOBBIX IUIOMIANIOK, 0OMEHHBIX CEPBUCOB, 1a 1 aCCOPTUMEHT CaMUX HH(l)pOBBIX AKTUBOB IOCTOSAHHO pacUIUPACTCS. DTO HOBOE
BCSIHUC B q)HHaHCOBOfI cq)epe, IIO3BOJIATOIIEE YMEJIBIM MHBECTOPAM HEIIJIOXO 3apa60TaTB Ha BOJIATWJIBHOCTHU PBIHKA. A 4TOOBI
IIpOBOJAUTH C KpPIHTOBaJ'IIOTOfI Pa3JIMYHBIC CHOEKYJIITUBHBIC ON€pallMi WU MOJy4aTb CBOIO HpI/I6BIJ'[I>, €€ HYKHO IJ€-TO XPaHUTDb.
BapuanToB orpoMHOE KOJMYECTBO M CETOAHS MBI PACCMOTPUM OJUH M3 HHUX: MHOTO(DYHKIIMOHATbHBIA JIECKTOMHBIN KOLIENEeK
Ethereum Wallet.

Ethereu'fm ENE

Ocobennocmu xpanunuma

IIpexxne Bcero, Ethereum Wallet - 3To odurmanbHeIi Kommenek Juist XpaHeHus: J(pupa U TOKSHOB, CO3JJaHHBIX Ha ero OJOoKUYeHHe.
DTO TPOAYKT IOJICPKUBACTCS pa3pabOTUMKaMHU KPHUITOBATIOTHI, a 3HAYUT, OOECICYMBACT MAaKCHMAIBHYIO HAJCKHOCTH U
3aIIUIICHHOCTh BAIINX aKTHBOB.

Bymakuuk umeer ente oxuo ums - Ethereum Mist Wallet - on siBisiercst hynkimeii 6paysepa Mist, KOTOPBIA B JaHHBIA MOMEHT
enie 10pabaThIBaeTCsA M B CKOPOM BPEMEHH CTaHET CBS3YIOLINM IPUIIOKCHUEM IIaTGOPMBI UL B3AUMOJCHCTBHUS C CETHIO.
Ethereum Wallet nomuepsxiBaet paboTy Ha CIEAYIONMX OMEPAIMOHHBIX CHCTEMAaX:

Windows;

Mac OSX;

Linux.

CaMo NMpUIIOKEHHE MOJHOCTHIO OECIIATHO, BCE KOMHCCHOHHBIE COOPBI, KOTOPBIE BbI Oy/I€Te OIUIAYMBATh 3a IEPEBO/IbL, HEPEXOAAT
MaitHepam cetu Ethereum, noanepxuBaromux ee paboTocrnocoOHOCTb.

Ethereum Wallet - oxgun u3 cambix Ge30macHBIX BapHAHTOB XPAHCHHS, TAK KaK BCC MPHUBATHBIC KIOYH M JAHHBIC O BallnX
COCPEIKCHUSIX XPAHSTCS JIOKAIBHO Ha BalleM YCTPOMCTBE M HE IOINANAIOT B CETh. D(OUPUYM-KOLIEIEK SBISICTCS IIUTI030M IS
JICIICHTPATU30BaHHbBIX TpritokeHnit Ha blockchain Ethereum.

OOpaTuTe BHUMaHHE HA TO, YTO HPIIIOKEHHE KOLIEIbKA SBISETCS IOBOJIBHO TSDKEINIBIM, TaK Kak OyJeT XpaHWTh IOJHOICHHBIN
Onokueitn Ha Bamem [1K, mosToMy mo3aboTeTech 0 TOM, YTOOBI OBUTO JOCTaTOYHO cBOOOIHOTO MecTa (Oomee 200 I'6).
Vceranasnupas Ethereum Wallet, Bbl nMeeTe MOJTHYH0 aHOHUMHOCTB: TIPEIOCTABIITH KaKne-IH00 JTNYHbIC JaHHBIC HIM IPOXOAUTH
HpoLeaypy BepuhHKaLUn He TPUACTCSL.

Kaxk ycmanosums kowenex

Tak Kak KomIejxek nMeeT opUuIaIbHbIA cTaTyC, paboTy HAaUWHAEM HETIOCPEICTBEHHO ¢ caiiTa pa3padoTUnKa -

Bce ycranoBounste daitnst xpansates Ha Github. BeiOupaem cBoio BepcHro 1 CKauMBaeM apXUB Ha KOMITBIOTED.


https://ethereum.org/
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Cama nporpamMa-KJIHeHT 3aHuMaeT He 6oiiee 150 MO, Ho cuHXpoHu3anus 6i10kueiiHa notpedyer okoio 200 I'6. [Tocie Toro, kak
YCTaHOBKa IPOTPaMMBI IIPOIJIET YCIIENIHO, TIePel BAMU OTKPOETCsI TAKOE OKHO:

Ethereum is a platform for
decentralized blockchain apps with
a fully featured programming

language
USE THE TEST NETWORK
Test the technology freely in a
v sandboxed testnet, without using real
Ether.
ethereum
USE THE MAIN NETWORK

You'll need some Ether to create and
execute contracts. Don't worry, we'll
help you get some...

LAUNCH APPLICATION!

BbI 0/KHBI BBIOPATH CETh, B KOTOPO#i OyzieT paboTaTh Balll KOIIEIEK:
TECTOBYIO ()11 3HAKOMCTBA C KOLIEILKOM OHa BIIOJIHE MOJOH/IET);

WM OCHOBHYIO (B 9TOH Bepcuu ONIOKYEHH OyIeT MONHOLIEHHO 3arpykKeH).
Ha crnenyromiem stane MOKHO BBOAUTH O9KAIl XPAHWIIHMILA, HO TAK KAK MBI €r0 HE HMEEM, IPOITyCKaeM 3TOT Iar:



Do you have a wallet file?

P e e e e e e e e

Move any wallet file here to import.

If you participated in the Ethereum

Pre-sale 2014, you should have afile

named
ethereum wallet backup.json . It

was downloaded after the sale and

also sent to your email

Drop wallet file

o e mm m owm wmw
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BACK SKIP

Downloading blocks (2 peers) Block 128,372 of 3,793,859 (Chain structure 62.62%)

3aTeM OTKpPBIBACTCS OKHO, B KOTOPOM BaM HY)XKHO OyZET cO31aTh NapoJb. MMeiiTe B BUIY, 4YTO H3MEHHUTH MApoJib HE MOIYYUTCH,
MIOATOMY Cpa3y OTHECHUTECh OUEHb CEPhE3HO K CO3/IaHHIO CII0KHON KOMOHHAIIMY CHMBOJIOB.
Hcnons3yiite He TOMBKO OYKBBI 1 I PEL, HO M pa3HbIe pericTphl. He 3a0bIBaliTe, BB cO3/1a€Te 3aIIUTY CBOMM JICHE)KHBIM aKTHBAM.

Protect your account

Choose a password for your new
account. Make it as strong as if it were

to protect your house keys!
Show password
BACK NEXT
Downloading blocks (3 peers) Block 816,889 of 3,756,172 (Chain structure 92.58%)

Make sure you backup your keyfiles AND password!

You can find your keyfiles folder using the main menu -> Accounts -> Backup -> Accounts. Keep a
copy of the "keystore” folder where you can't loose it!

Crenyroliee OKOIIKO HATOMUHAET HaM, YTO UCII0JIb30BaTh CBOM KOLIEJIeK Bbl CMOXETe, TOJIbKO UMest Ha cueTy He MeHee 0,25 ETH.
TlepeBecTn MX MOXHO HPSIMO ceivac, UCHONB3Ysl BCTpoeHHbIH nHCTpyMeHT ShapeShift. Ecin y Bac moka HeT Hy)KHBIX MOHET, BBI
CMOJKETE MEePEBECTH UX MO3KE.

Load it up!

The ethereum network is based on a
token called “Ether”. You'll need a
small amount of it to do anything on
the Ethereum network.

If you already own Bitcoin, or any
other cryptocurrency, you can easily
convert it to ether using Shapeshift.

DEPOSIT USING BITCOIN

We recommend loading somewhere
between 0.25 to 1 ether.

BACK NEXT

Downloading blocks (3 peers) Block 886,221 of 3,793,976 (Chain structure 91.65%)

Crenyromiee IeficTBHE - CHHXPOHH3AINS XPAHIIININA C CEThI0 DPHUpHyM. DTOT HMPOIECC MOXKET 3aHATh HECKOJIBKO CYTOK, IOCIIe
gero Ethereum Wallet OyzieT moJTHOCTBIO YCTAHOBIIEH M TOTOB K paboTe.



=

Learn while you wait

~

Now the only thing left to do is wait for

the download to finish. Here are some n

reading suggestions: -\ y \
1!-

Make your own money

Make a cryptocurrency with a fixed ()
market supply, tokens representing I

real world assets, etc ‘

LEARN THIS RECIPE

BACK NEXT

LAUNCH APPLICATION!

Ymo enympu
TIpouecc ucnosp3oBanus komenabka Ethereum Wallet Gy et ierkum He TOJIBKO It ONBITHBIX MOJIb30BATENEH, HO U JJIsl HOBUYKOB.

Ero unrepdeiic BrosHe MOHATHBIN U TOCTaTOYHO HHPOPMATHBEH.
'0 Zthereum Wallet PESETE

Zthereum Wallet Accounts Edit View Develop Window

= ® Sl ) BALANCE

WALLETS SEND " ] CONTRACTS 0.00 errer
Accounts Overview

ACCOUNTS

Accounts are password protected keys that can hold ether, secure ethereum-based tokens or coins
and control contracts. Accounts can't display incoming transactions.

& MAIN ACCOUNT (ETHERBASE)
0.00 ether

el ADD ACCOUNT

Tlepen TeMm, kaxk TOMOJHATH OaJaHC XpaHWIMIIA U(POBOI HAIMYHOCTBIO, JIy4YllIe CO3JaTh PEe3epBHYIO Komuio. J[ns sToro
BBIOMpPAeM 3aKIJIaJIKy «AKKayHTBI» U MyHKT «Pe3epBHoe kormupoBanuey». ChopMupoBaHHBIH (aiiia cOXpaHUTe B OUYEHb HAJIC)KHOM
MecTe, J0CTYII K KOTopoMy y Bac Oyaer Beerna. LlenecooOpa3Ho HMETh HECKOJIBKO KOTHH.

Etereum Wallet mmeet paznenenne Ha 2 OCHOBHBIX pa3jiena:

Accounts (B 3TOM pazferne BEl CMOXKETE BHIECTh OalaHC KOIIEIbKa i CYMMBI TIOCTYTIIICHUH ).

Contract Based Wallets (31ech BbI cMOKeTe BHIETh MOJTHYI0 HHPOPMANUio 000 BCeX BXOSIMINX M UCXOASAIINX TPAH3AKIUAX U

UCTOJIL30BaTh DADPS).
o0 e Zthereum Wallet

WALLETS SEND ©242064 ©11:0503| Sep 16,2015 106,957.79 FINNEY

Wallet Overview

CONTRACT BASED WALLETS

EIMULTISIG
10.00 rinner

-

+ ADD WALLET

ACCOUNTS

.. O ETHERBASE &£ 9B ACCOUNT
&) 53,795.38 rvney W=y 53,152.41 mnner
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VYuernslii pa3zgen (Accounts) IMeeT 3aKpBITHIN KIIIOY € ApoJIeM | afpecoM, KOHTpakTHBIH paszmen (Contract Based Wallets) ne
MMEET 3aKPhITOrO KII0Ya, HO UMEET CBOM aJipec, KO U XPAHHUIIMIIIE, C TIOMOIIbIO KOTOPBIX MOXKHO HE TOJIBKO CO3/aBaTh KOIIEbKY,
HO M BCEBO3MOXHBIE HHTEPECHBIE AEIIEHTPATN30BAHHBIE TPUIIOKEHUS ( ).

MOKHO cKa3aTh, YTO y4eTHas 4acTh KOIIEJbKa OTBEYAeT 3a MPOCTOE XpaHeHne D(dupa, a KOHTPAKTHAS 4acThb 0OecreyrBacT
yTpaBIeHHEe KPUINTOBATIOTOM.

Kaxk nonvzoeamosca kowenvskom

IlepBas 3amava - 3T0 MonoNHUTH OanaHc Komenbka DdupoM. Ha rimaBHON cTpaHMIle XpaHWINIIA B paszgene Main account BEI
MOJKETE BUJIETh a/Ipec XPaHWINILA, HAa KOTOPBIA BaM HY’KHO NepeduciuTs kak MuHumyM 0,25 ETH.

Ethereum-anpeca npencraBieHsl B LIECTHAALATCPUYHOM (hopMare: OHH COCTOAT U3 40 CHMBOJIOB. DTOT ajpec BbI Oyere 1aBath
BCEM CBOUM 3HaKOMBIM, KOTOPBIE 3aXOTST MEPEBECTH BaM CBOU TOKEHBI.

Accounts Overview

Accounts are password protected keys that can hold ether, secure ethereum-based tokens or coins
and control contracts. Accounts can't display incoming transactions.

& MAIN ACCOUNT (ETHERBASE)

) |0.00 her

Bl  ADD ACCOUNT

UYroOBI cO3aTh HCXOAALIYIO TPAH3AKIMIO U OTIpaBuTh 3¢up u3 Mist Wallet, BeImonHuTE crienyromne AeHCTBUS:
Iepeiinute k pazaeny SEND.

VYkaxuTe afpec NPUHUMAIOIIEH CTOPOHBI.

Bri6epuTe konuuecTBO 3(GHpa, KOTOPBIHA BB XOTUTE OTIPABUTH.

voe
05 @® D’j BALANCE
WALLETS SEND 2 hours CONTRACTS 2.00 eTHer
Send funds
FROM TO

. 4 Main account (Etherbase) - 2 w 0Oxe1bf66E034216208a0b9dD11

AMOUNT
1.0 (Z) ETHER 2.00 ETHER

Send everything
You want to send 1 ETHER.
Bb1 MoOkeTe OCTaBUTH KOMHCCHIO TakKoOM, KaKyro MOpeIoXKuiIa ImporpamMma 1o yMOJYaHUIO, & MOXKETEC U3MCHATH €€ pasMep,
repementiasi OeryHOK:

SELECT FEE
This is the most amount of money
0.00042 er+er that might be used to process this
® transaction. Your transaction will be
mined probably within 30
CHEAPER FASTERseoonds.
TOTAL

1.00042 ETHER

OcTaHeTcst TOJIBKO BBECTH MPABUIILHO CBOM MapoJib:


https://miningbitcoinguide.com/technology/dapps-detsentralizovannye-prilozheniya

Send transaction

C 1.00 etHer off |
L H‘I I’

Oxlae4...2426 Oxelbf...A6D2

Estimated fee consumption 0.00042 ether {21,000 gas)

Provide maximum fee

Gas price 0.02 ether per million gas

CANCEL SEND TRANSACTION

YToObI TOCMOTpPETh HHPOPMALIHIO O KaKOH-TO KOHKPETHOM TpaH3aKIuH, nepeiante B paszuen «0630p komenbka» — «Ilociaennue
TPaH3aKIUW» U KINKHUTE Ha Hy>KHYIO OTIEPAINIO B CITHUCKE!

LATEST TRANSACTIONS
Aug Sent
11

16 @ Mainaccount (Etherbase) > minutes 1O0ETHER &

g Oxe1bfE6E034216208:

3aknrouenue

Ethereum Mist Wallet npesasHadeH 1yist HaIeKHOTO U GE30MACHOTI0 XpaHEHHsI BCEX THUIIOB MOHET U TOKEHOB D(upryma, a TakKe
JUTSL CMapT-KOHTPAKTHOTO B3aMMOJICHCTBHS [10JIb30BaTeNeN yepes AeleHTPaIn30BaHHbIE PUIIOKEHHsI Opay3epa.
[MonoxkuTenbHbIE CTOPOHBI Mist-KOIIeNbKa - 9TO €ro MHOTO(QYHKIIMOHATBHOCTh, MOHSITHBIH HHTEp(Eiic 1 BHICOKHME MMOKa3aTeNN
0€301MacHOCTH.

13 MUHYCOB MOKHO OTMETHTH TOJIBKO OUEHb JIOJITOBPEMEHHYIO CHHXPOHHU3ALUIO: IIPOLIECC 3aHUMaeT okouo 2 cyTok. Ho, 310 mmata
3a HaAeKHYIO COXPAaHHOCTD BAMINX NU(POBBIX aKTHBOB.

3amanue
1. VYcraumosurts xomenek Ethereum Mist Wallet. [ToakirrouaeMcst TOIbKO K TECTOBOU CETH.
2. O3HaKOMHTBCS C (PYHKIIMOHAIOM KOUIEIbKA.
KoHTpoabHbIe BONPOCHI
1. Tlouemy npu ycranoBke komenbka Ethereum Mist Wallet B paGouem pexume tpeOyercs
00JIb111011 00BEM CBOOOTHOTO MTPOCTPAHCTBA HA BUHUECTEpE?
2. Kakue onepauuu noctynssl B komenbke Ethereum Mist Wallet?
3. Vkaxure Henocrarku koureibka Ethereum Mist Wallet?



JlaGoparopHasi pabGora Ne2

3HaKOMCTBO C MHCTPYMEHTaMH M Cpegou pas3paborkn cmapr-
KOHTPaKTOoB

Heabp padoThl: U3yYUTh W 3aKPENUTh HAa MPAKTHKE BO3MOXXHOCTH OCHOBHBIX MHCTPYMEHTOB
pa3paboTurKa CMapT-KOHTPAKTOB.

Pe3yabTaT: Hammuue ycTaHOBJIEHHOro kKomieabka MetaMask, HacTpoeHHOro Ha paboTy C
TecToBOM ceThio Rinkeby.

TeopeTnueckasi cnpaBka:

CMapT-KOHTPAKTHI: YTO 3TO?

CMapT-KOHTPAKTHI, WM "yMHBIE KOHTPAKTHI", TO3BOJLIIOT IepefaBaTh HEKOTOpHIE IIEHHOCTH, HAIpUMep, COOCTBEHHOCTH WM
AKIIMH, TIPO3PAYHBIM U OJHOBPEMEHHO 0e30IIacHBIM CIIOCOOOM, YTO JIeTaeT BeCh IpoIecc cBepXd3(pEKTHBHBIM, OJHOBPEMEHHO
YCTpaHss IPOMEKYTOUHBIE 3BEHbsI, 3a4acTyI0 JJOJITHE U IOporue. PaccMoTpuM nmpumep, KOTOPBIH TO3BOJIMT HOHATH, KaK OJIOKYEiH
paboTaer co cMapT-KOHTPAKTaMHU.

[JaBaiiTe mpenctaBuM, 4TO €CTh JiBa 3aMHTEPECOBAHHBIX JIHLA B CACIKE C HEABMWXUMOCTBIO. OnnH (npodasey) xenaer npoaath
JKWIbe, a JIpyrou (noxynamenv) XO4eT KyNUTh 3TO kwibe. Clenka TO TPOAAXKE MOXKET ObITh peaii30BaHa IMOCPEIACTBOM
6nok4eitHa, U nokynameis TOTOB IUIATUTh, HalpHMep, OuTKoMHaMH. Kak TONBKO noxynamens 3allIaTHT, TO CPas3y MOJIYYHUT
MOATBEPIKACHHUE O TPAH3AKLUH, KOTOpOe OYy/IeT HCIIOIHEHO B BU/IE BUPTYAIbHOTO CMapT-KOHTpakTa. [Ipodasey, B CBOIO ouepeds,
nepeaaeT NOKyIaTelllo HUGPOBOI K0y OT 6X0OHOU IBEPH, KOTOPHIH OyAeT IOCTaBieH B J€Hb, O KOTOPOM 3aMHTEPECOBAHHEIC
CTOPOHBI JOTOBOPHWINCH. Eciu npodasey Bapyr nepenymaeT npoiaBaTh I0M, HOKYnamenb He TOIYYUT Koy, OIOKYEHH B 9TOM
Cllydae aBTOMaTHYECKH BEPHET ITOKYIaTeN IO ICHBIU B TOT JIeHb, KOTa JOJDKEH OBUT OBITH MOJIyUeH Kuiod. A eclu nokynameinb
HOTYYHT K104 3apaHee, TO OJIOKUCHH ero yIep>KHT J0 THs, B KOTOPBIH OblIa JOrOBOPEHHOCTH OCYILECTBICHH epenayn. [losTomy
Ka)Xasi U3 CTOPOH MOJyYHT TO, YTO XOYET, B OTOBOPEHHBIN B KOHTPaKTe ACHb: npodasey - NCHbIHU, a NOKynameisb - Kiod. A
MOCKOJIbKY OJIOKYEHH - 3TO TEXHOJIOTHs, OCHOBAHHAs HA MHPHHTOBOW CETH, JOTOBOP MO 3TOH cAenke OyaeT XpaHHThCs Ha
MHOJKECTBE y3JI0B, YTO 00ECIIEUUT BIOIHEHHUE B3SATHIX 110 KOHTPAKTy 00s3aTeNbCTB, M HH OJHA M3 CTOPOH HE CMOXET U3MECHUTH
YCIIOBHSI KOHTpAKTA MOCIIe ero 3aKimoueHnst. Hy a eciu KTo-To U3 CTOPOH HabepeTcst CMENIOCTH CAETaTh 3TO, BCE Y3JIbI B CETH TYT
ke 00 ITOM y3HAIOT, ¥ pobiieMa OyieT MTHOBEHHO pellIeHa.

MBsI paccMoTpenu ImpuMep ¢ KyImei-ponaxeil HeasmkuMocTu. Ho Takue ke COrJalieHnsi MOTYT 3aKJII0YaThCs PH Iepeaade
aKIui, B CTpaXOBaHWU aBTOMOOWJIEH WM Jpyroro UMyIIecTBa U BO MHOTHX JPYIHX ciydasx. [103BojbTe IPHBECTH HECKOIBKO
KJTIOYEBBIX IIPEUMYILIECTB CMapT-KOHTPAKTOB.

IlepBoe KauecTBO, 32 KOTOPOE CMapT-KOHTPAKTHI TaK LEHATCS, 3TO agmoHoMHOCHb. CMapT-KOHTPAKTEI HE MOTYT OBITH H3MEHEHBI
TPETHUMH JIUIIAMH, TaK KaK TOJIIBKO MX CTOPOHBI 3aKII0YAI0T cornanieHre. Het HeoOX0AnMOCTH 00paiarhest K yCIyraM I0pUCTOB
MPH 3aKTI0YEHUH COTJIAIICHHH.

BTopoe npenmymiecTBo, 3a KOTOPOE JIIOIM JIFOOST - WM €IIe MOJIIO0ST - CMapT-KOHTPAKTBI, 3TO dogepue K HuM. CMapT-KOHTPaKT
HEBO3MOXKHO MOTepsATh. OHU Bce 3amm(poBaHbl M XpaHATCA B 0OLIECTBEHHOM XpaHwinmie. [loaToMy morteps 1r000ro u3 HUX
HCKIIFOYEHA.

3TO MOJBOAUT K CIEAYIOLIEMY ILIIOCY - pe3epuposanuio. MOKHO TOJIOKHUTHCS HA HAOEICHOCHb CMapT-KOHTPAKTOB, IOTOMY 4TO
OHH BCE 3ape3epBUPOBAHBI. AHHYIUPOGaHUe TOTOBOPA MO MIPUYNHE TIOTEPH €ro KOITUH IPOCTO HEBO3MOXKHO.

CrenyronuM B CIIUCKE UJIIET Oe30naAcHOCb, KOTOPAs OISATH XKe CBSI3aHa C MPeAbIAYIIMMH OBYMs. Bamm cMapT-KOHTpakThl Oy ayT
3aIIUIICHBI COBPEMEHHBIMHA METOJaMH MIN(PPOBAHMUS JaHHBIX. DTO OTCHUIAET HAC K BOIMPOCY JOBEPHSI - BbI MOXKETE MOIHOCTHIO
JIOBEPSITH 0€30MacHOCTH MeTOI0B mnppoBanusi. CMapT-KOHTPAKT MPAKTUIECKH HEBO3MOYKHO B3JIOMATb.

TsTast npudYKMHA IPEBOCXOICTBA CMAPT-KOHTPAKTOB HA/l OOBIYHBIMY - 3TO CKOPOCHb WX Tiepenadn. Ha 3akirouenue TpaJuinOHHbIX
JIOTOBOPOB YXOAWUT yiMa BPEMEHH, MOCKOJIBKY B HMX 3Ty paboTy BOBJIEYEHO MHOXECTBO TPETbUX IHI[. ECIU pedb HIET O
pacipoCTpaHeHUH KOJa, CMapT-KOHTPAKTHI Ha BBICOTE, TOCKOJIBKY HO3BOJISIOT PEIIaTh 3ajadk B pa3bl ObICTpee.

llecTas mpuuMHA - 3TO 9KOHOMUsI OeHee HA 3aKIIOYEHHH JO0TOBOpoB. HeT HeoOXoammocTH mpuderaTb K yciyraM agBOKaTOB.
MO’KHO ITPOCTO MCIOJIL30BaTh TEXHOJIOTHIO CMapT-KOHTPAKTOB.

U, HakoHeI], OrpOMHBIM IIPEUMYIIIECTBOM SIBISIETCS mounocms. Ecian Bce MOAPOOHOCTH KOHTPAKTa yKa3aHbl TOUYHO, TO OH OyneT
BBINIOJIHEH 3HAYUTEFHO TOYHEE, YeM JI00O0H IPyroil KOHTPAKT.

WNHucTpyMeHTapuil U NPUIIOKEHHUS 3KOCUCTEMBI A3(rpruyMa

Ipesk/ie ueM MOrpy3uThCs B HAMCAHUE KOJIa, CTOUT M3y4uTh 9KockcTeMy Ethereum. [aBaiite pa3oepeMcsi, KaKue HHCTPYMEHTHBI
Y MTOJXO/IbI CYIIECTBYIOT, KAK OHHM Ha3bIBAIOTCS U B3aUMOJIEHCTBYIOT.

B skocucreme Ethereum mmpoko ucmonb3yroTest Takue MHCTpyMeHTsl, kak Geth, Parity, Solidity, Remix, Truffle, Webpack,
Angular u tak nanee. KaxkIplil 13 HUX UCIIONB3YETCS JUIS PEIIEHHsT KOHKPETHBIX 3a/1a4.

V3l cetn Omokueitna: Go-Ethereum, Parity, CPP-Ethereum

[TpumepaMu y3710B GIIOKUYelHa BBICTYMAIOT Takue mporpammbl, kak Geth, Parity win CPP-Ethereum. Bce onu paboraror Ha
KJIIMEHTCKOM CTOPOHE, TO €CTh UX MOKHO 3arpy3uTh U 3allyCTUTh Ha BalllEM KOMITBIOTEPE, KaK U IJI BCEX APYIrux 0JIb30BaTENICH
cetu Ethereum. OHu Bce BBIIONHSIOT OJHY M Ty JKe 3aady: peaiansyror mporokon Ethereum. Hecmotpst Ha To, 4TO pasHble
MHCTPYMEHTBHI BHITIOJIHSIOT OJJHY U TY %€ POJIb, OHH HAIMCAHbI HA PA3HBIX S3bIKax MPOrpaMMUPOBaHus. Pa3BUTHEM HHCTPYMEHTOB
3aHMMAIOTCSI pa3iIMYHbIe KOMaH/bI, KOTOPBIE 0053aTeNbHO CIEAT 32 TeM, YTOOBI Jake Ha PasHbBIX A3BbIKAX MPOrPAMMHUPOBAHHS
npotokon Ethereum Obu1 peann3oBan KOppeKTHO. ECiii MPOBOJNTE aHATIOTHIO, TO 3Ta CXEMa IT0X0Ka Ha MCIOJIb30BaHHE CPEIbl
MySQL B pexume "MynbTH-MacTep', KOTJa BCE y3IIBI BBIIOIHAIOT ONHY U Ty K€ 3ajady IO PEIUITHKAIMU 0a3bl OAHHbIX. DTO
OTJIMYHO OIHMCHIBAET TO, YTO AENAIOT BCE Y3JIbl B CETH OJIOKUEHHA - OHH KOMMPYIOT BCe OJIOKH Ha CBOMX KOMIIbIOTepax. I1oaTomMy
npu 3arpy3ke Geth, Parity, win CPP-Ethereum u 3amycke KJIMEHTa MOC/C YCTAHOBKH MOJKITIOUCHHUS K IPYTUM y3lIaMm Oyner
3arpy’keHo BCe COACPKUMOe OoKUeliHa. Mckniouenue COCTABISIET TOIBKO PEXKUM "JIErKOTo KIIMEHTa", KOT/Ia 3arpy »KatoTCs TOJIBKO
3a207106KU OJIOKOB.



BsaumonerictBrue BeO-caiiTOB U OJIOKUEHHA

PaccmoTpum momysnsipasie Opay3epsl MetaMask u Mist. O6a oHu npenctaBisiioT co00if CBs3yrolIee 3BEHO MEXIY OOBIYHBIM
Opay3epoM [UIsi MPOCMOTpPA HHTEPHET-CTpaHuIl U OiiokdeiiHOM C IOMOIIBIO KOPPEKTHO HACTPOCHHOIO BeO-caiiTa MOXHO
BBIIOJHATH HPOrPaMMbI M OTIIPABJIATh KOMaHAB! B OioK4eitH. [1oib306amens CMOKET 3aIllyCTHTh JIIO00H Opaysep: HanmpuMep,
Chrome, Firefox, Internet Explorer wnu apyroit 6paysep, 3aiiTi Ha Tako# 6e6-caiim W B3aUMOJCHCTBOBATH C OJOKUeHHOM. J{ist
9TOro K OJoKuYeliHy HeoOXxomumo mnoxakirounthes. MetaMask mpencraBmser coboit Haactpoiiky misi Chrome u Firefox,
00JIerYaoIy 0 MOAKIIOUEHHE K OJIOKYCHHY .
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Mist, B CBOIO 0uepeds - 3TO TIOTHOBECHBIN Opay3ep, OCHAIICHHBIN COOCTBEHHBIM Y3JIOM CETH OJIOKUCHHA.
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Already have a
~ N ay newhere?
Create New Wallet

Enter a password

You ae successfully connected ~ Now, check the URL

@ hitps: f www.myetherwallet.com/. X

Network: ETH provided by MyEtherWallet.

B ciiyaae ¢ Mist, y3nom 6nokueiina siisietcs Geth, win Go-Ethereum, HemocpeIcTBEHHO BCTPOCHHBIH B Opaysep. MetaMask mmst
paboThI HCIONB3YET cepBHC 1o/ Ha3BaHueM Infura. B cpene Infura ucnons3yrores y3net Geth u Parity, koropsie 3amyieHs! Ha
CTOpOHE CepBepa, a He Ha KOMIBIOTEpE KIIMEHTa, a Infura peanusyer noakmodeHne kK HUM. YTOOBI TO3HAKOMHUTHCS C HACTPOHKON
MetaMask, MOKHO OTKPBITh Opaysep, HanpumMep, Chrome, HailTH pasjiell ¢ HKOHKaMHU HaJICTPOEK, Jalee OTKphITh MetaMask u
MOXKHO HauMHaTh pabortate ¢ OnokdeiiHom. Komenek Mist BBITTISANT Tak: clieBa Odocmyn K Pa3MIHBIM pa3fenaM, ecTb
omobpadicenue CTaTyca MOAKIIOYECHHS M CHHXPOHHU3AIMHU JaHHBIX, B IIEHTPE PacIioiiaraeTcsi COOCTBEHHO 6pay3ep DTO MO3BOIIAET
paboTaTh ¢ OJIOKYEHHOM M IPOCMATPHBATh BEO-CTPAHHIIBI MOXKHO OJTHOBPEMEHHO.

Yro takoe Solidity

Solidity npezcrasnsier co6oii 361k npospammuposanus BEICOKOTO ypoBHs. s ee paboThl TpebGyercs komnuasmop solc, KOTopbiit
¢dopmupyer Oaiitkon s BUpTyanbHbIX MammH Ethereum.Bcerpedarorcst muenns, uro Solidity moxox Ha JavaScript. B mepsbix

BEpCHUAX Tak M OBUIO, OJJHAKO celdac STH JBa sA3bIKa 3HAUMTEIHLHO pacxoisrcs. Tem He menee, Solidity moxox Ha JavaScript
Goubliie, ueM JF000H IPYTro A3bIK NPOSPAMMUPOBAHUA.

Remix, BeO-cpena paspadbotku ams Solidity
Remix - aTo obnaunas cpeda paspabomxu, TOAEPKUBAIOIIAS MHOTO MOJIE3HBIX QYHKIMH. Jocmyn k RemiX MOXKHO HOJIy4UTh O

anpecy http://remix.ethereum.org. Cpena Remix no3Bousier co3gaBath 1 3alyckaTh Ko Ha si3bike Solidity mpsiMo B okHe Opay3epa.
Remix ocHaleHa BCTPOCHHBIM OTJIAJYMKOM U CTaTHYECKHM aHAIN3aTOPOM KOJa, & TAK)Ke MHOTHMH JPYTUMH HHCTPYMEHTaMH.



http://remix.ethereum.org/

© % 0 @ % 1 pragea solidity *0.4.15; B Compile  Run  Settings Debugger Analysis Support

* browser

4 Environment JavaScript VM

s

% Account Oxcad...a733c (100 ether) [y
Gas limit 3000000

Gas Price 0

Value 0

browser/Untitled1.sol:MyWallet
At Address

Create

0pending transactions

° (2] only remix transactions, script v Listen on network

Ocontract Instances

Ha texymmuit MomeHT Remix Beirsiut tak. CieBa pacnosioxeH opaysep, ¢ TIOMOIIBI0 KOTOPOTO MOXKHO YIPaBiATh (ainamu. B
LEHTPE PAcCIojiaraeTcsi OKHO JUIS CO3JaHus KOJa, a CIIpaBa - ynpasisarujue SIEMEHTHI - BKIaKku i koMmmmsinun (Compile),
3amycka (Run), namenenus Hactpoek (Settings), otnaaku (Debugger), ananuza (Analysis) u nonyuenus noagepxku (Support).Ha
BKJIaAKe Run MOXHO BBIOpaTh cpedy 3amycka Koja, HampuMep, BUPTyallbHYI0 MaliuHy Java. Remix mpemocraBnser docmyn kK
HECKOJIbKUM CcueTaM B 3MyJIHpoBaHHOH cpene Ethereum st anpoOupoBanus coszgaBaemMoro kozga. C MX HOMOIIBIO MOXXHO
pa3MelnaTh U 00CUNTHIBATH KOHTPAKTHI, & IOTOM aHAIU3UPOBATh PE3YJIbTAThl Oaroaps HANMYMIO XypHala HCIIOJIHEHHUS KOJa.

Hcnons3oBanue oubnmorexk Web3.js u Eth.js

bubnroteku Web3.js u Eth.js o6neryarot B3aumMoieiicTBIEe MEX Ty Opay3epoM 1 OJIOKYCHHOM H MO3BOJISIOT PabOTaTh Y3/1aMH CETH
Ethereum mo mporoxoay RPC mocpencrsom HTTP u koma JavaScript. Eciu 3amycTiuTh JOKaIBHBIN y3€1 GI0KUEiiHa, OH OTKPOET
unmepgetic HTTP-RPC, uto mo3soaut 6pay3epy OTIPaBIsATh Y31y KOMaH/IBI, YTOOBI Y3€II, B CBOIO 0uepedb, IePEpaBiIsil JaHHbIC
B OJIOKYCHH.

bubnmoreka Truffle u ee otnmmune or Web3.js

Truffle 1 Embark siBistorcst mHCTpyMeHTapusiMu 1t cpenbl Solidity v pa3paboTky pacnpeeneHHbIX IPHI0KEHNH ISl paboThI C
6roxyeitHoM. Oba OHYM MOANEPKUBAIOT YIPABICHHE KOHTPAKTaMH, UX pasmelyeHue B OIOKYCHHE, MM MUTPALUIO, OCHAIICHBI
BCTPOCHHOW CHCTEMOW TecTHpoBaHus mpuiokenui, a Truffle eme u npemnaraer pemenue Truffle Boxes - mpenBapurenbHO
HACTPOCHHBIC CPe/Ibl Pa3paOdOTKU paclpeIeCHHbBIX MPUIIOKEHUH, 3HAUNTEILHO o0Jeryatoiiue padoty, Takue kak Truffle-React,
Truffle-Webpack u tax nanee. IIpu cepbe3HOM IMOAXOJE K pa3pabOTKe MPUIIOKEHUH IS OIOKYEHHA CTOUT yIEIUTh BHUMAHHE
Truffle u Embark n mocTeneHHO OTXOIUTH OT MCIIOJIb30BaHUS TONBKO Onbmmoreku Web3.js.

HcnonwszoBanue Angular, Vue.js, React u Redux B pazpaboTke nmpuiiokeHuit ams 6;ok4eiHa
Takue HabOphl HMHCTpYMEHTOB, Kak Angular, Vue.js, React, Redux mnpemnHaznadeHnsl s pa3pabOTKH BeO-CTpaHUI[ U
HENOCPEICTBEHHO He paboTatoT ¢ oiokdeitnom, Truffle, Solidity u apyrumu nonoOHbsIMu cpenamu. s padboTsl ¢ Angular, Vue.js,
React, Redux wnm qpyrumMu HHCTpYMEHTApHSAMU IS CO3AaHMUS BEO-CTpaHUI OOBIYHO OCTATOYHO 3arpy3UTh OHOIHOTeKy Web3,
MOAKIIIOYHUTHCS K y3IIy OJI0KUelHa M HACTPOUTD B3anMoeiicTBHe ¢ GIokYeltHOM ¢ romoIbsio Web3.

[Tpumenenue unctpymentoB Browserity u Webpack

Webpack - ato ymakoBuuk ¢aiinoB JavaScript, He0OXOIUMO HCIONB30BaTh TOTAA, KOTAA APOZPAMMA UCHONB3YeT OOINBIIOe
kommaecTBo (aitnoB: Webpack coOmpaer nx BoenmHO, pa3peniaeT BCe B3aMMO3aBHCHMOCTH MEXIY (ailjlaMu, TO3BOJISSA KOy
o0pamaTbcs TOIBKO K Mape Mactep-(aiiioB, 9TO 3HAYUTEIBHO YCKOPSIET 3arpy3Ky BeO-TIPHIIOKEHHUS, TK BeO-cepBepy OoJble He
HPUXOJMTCS OTIPABIISATH HECKOIBKO COTEH (haiios.

Browserify nemaer npumepHO To xe camoe, HO Ha 0a30BoM ypoBHE - Beab Webpack cpasy peraer crieKkTp 3aiay MO yrnaKoOBKe
¢daitmoB s BeOG-paspaboTku. Browserify mpenctaBiaser co0oi  TOJMBKO  YIMAKOBIIMK, paspenialonivii  (aiioBbie
B3aMMO3aBHCHMOCTH M 00BbeuHsIonmMii MHOrO (aitnos B oqud. Node Package Manager, nimun NPM, 3arpyaer u ynpasiser
nmaketamu 1S y370B cet Ethereum, uto obnerdaer pa3paboTKy BeO-TIPOESKTOB.

00630p u Bo3MoxkHOCTH MetaMask
IMorosBopuM o HajcTpoiike 1s Opaysepa Chrome - MetaMask. B atom paszene ycraHoBuM ee, pazdepeM GYHKIIMOHAN, a TAKXKE
y3HaeM, Kak IOoJIydYuTh HeMHOTo 3¢dupa 11t TectupoBanus MetaMask 1 pa3mernieHnst KOHTpakTop B TecToBoii cetu Rinkeby.

VYcranoBka MetaMask

€ cfs velg

/;’

Otkpoem BeO-catim MetaMask, MacCKOTOM KOTOPOH SIBIS€TCS JICHUKA.
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IIpu menuke Ha Get the Chrome Extension (6payszep Chrome cyimectByer s Bcex miardopM) Bbl IE€peieTe Ha CTPAHUILY
yCTaHOBKHU HaJcTpoiiku MetaMask u yBuaute kHonky Install, ecim MetaMask eliie He ycTaHOBIJICHA.
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Create a professional email sign:
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Tlocne ycranoBku MetaMask MoXHO GyzeT 3alyCTHTh C MOMOIIBIO €e MKOHKHA B BEpXHEM IpaBoM yriy Opaysepa Chrome, a
HECKOJIBKO MPOCTHIX IIAr0B YCTAHOBKU COMPOBOXKIAIOTCS TIOAPOOHBIMH HHCTPYKIUAMU. TToTpedyeTcs 3a1ath napoib JUis 3alIUThI
BallliX CUETOB, ITOCTIC ITOT0 MOXHO pabortath ¢ MetaMask.

OnemenTthl MetaMask

IMponomxum pazroBop o Hajcrpoiike MetaMask. J{ns Havana BeIOpaeM cemb, ¢ KOTOPOH BBl OyJeTe B3aUMOJCHCTBOBATH - €€
MOYKHO BBIOpaTh B JIEBOM BEpXHEM yriy okomika MetaMask.
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ereum Network

Ropsten Test Network

Kovan Test Network

Linked[[))

Rinkeby Test Network

See when new notifications

arrive, even when you're away Localhost 8545

Custom RPC

Tlocne »toro HCOGXOHI/IMO 0Hy6J'II/IKOBaTI> CBO€ npuiodicerue B TTIABHOM CEeTH Ethereum, KOTOpOE 6yaeM HCIIOJIb30BaTh JJIA
BSaHMOﬂeﬁCTBHﬂ C APYTUMU CMapT-KOHTPAKTaMH, OHY6J'II/IKOBEIHHI>IMI/I TaM.



Main Ethereum Network

Ropsten Test Network

Kovan Test Network

H Rin etwork

© LocalhoSt 8545

©® Custom RPC

B pamkax maHHOTO Kypca OymeT moCTaTouyHo TecToBO#M cetw Rinkeby. MbI y3HaeM, Kak MONyYHTh HEMHOTO 3¢Hpa s
HCTIOJIB30BAHUS B 3TOH TECTOBOM CETH, Pa3o0paThCs ¢ TeM, KaK cems pearupyeT Ha 3alpochl, IOCMOTPUM Ha MaWHHHT, 3aJePIKKU
¥ TIPO0JIEMBI OJTHOBPEMEHHBIX BHIUUCIEHHH, XapaKTepHbIe IS OJIOKUeiHa.

Teneps aBropusyemcst B MetaMask. Vcrionb3yeM napons 1 ocie BXoJa B CHCTeMy OyIeT co3laH CUerT.

& -

PAMASK

JlocTyneH 0030p UMEHOIIMXCSI CYCTOB, MPOCMOTP COBEPIICHHBIX TPAH3AKIIHM, a TAKKE KETOHOB cpeasl Ethereum.
y_ - =

‘ Account 6 ese

No transaction history.

Ecnu Ha cuery ectb 3(up, €ro MOKHO OTIIPABUThL Ha APYroM adpec ¥ N0OABUTH K TpaH3akuuu HaHHble. O0 5TOM MbI HOTOBOPHM
no3zHee. Ha qaHHOM 3Tare orpaHnyiMcs POCTO MEePechUIKOM adupa.
’_ - 2y =

€ Account 6
‘ 0x000fe3B3...CD68

000

B mento 0630pa cuera MOKHO CKONHPOBATh adpec B Oygep oOMEHa M SKCIOPTHPOBATH YACTHBIH K1/0Y BAIIEro cdeTa IS
HCIIOJIb30BAHUS €70 B JPYTrOM MPHIOKEHUH.
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‘ Account 6 {'j

Account 6

View account on Etherscan

Show QR

Copy Ad board

Export Priv

No transaction history. No transaction history.

OO6partuTe BHUMaHKE, YTO 0OCHyn K cyeTaM 00eCIeYHBaeTCs ¢ MOMOIIBIO BAllIEr0 YaCTHOTO KITI0Ya.
| - G=| N . 5=

‘ Account 6 (L

Account 6

View account on Etherscan

Show QR Code

No transaction history.

J1s mepekiroueHHsT MeXXAY CYeTaMH MOXKHO HCIIOJIB30BAThH OMIIUIO B BEPXHEM MIPABOM YTIIY.

: ' »

Account 1
Account 7
Account 2
Account 3...
Account 4...

Account 5

Account 5

Acq &
Account 6

s
Account 8

Creg

No transaction history.

Jst 3TOr0 MOTpeOyeTCs JaCTHBIH Koy K cUeTaM, peaBapuTeNnbHO co31aHHbM B Geth mimm apyroii cucreme, co3aromeit Kiroan
JSON.

L - : o -
€ €
|
| : | ~
Paste your private key ere Privat
I s

MMmopt ocymiecTBIsieTcss HIOCPEACTBOM 3THX (ainoB-kmoueir JSON.
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JSON File

Used by a variety of di L clients

Datei auswahlen | Keine ausg:
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F
Kak momyuuts 3¢up ans rectoBoii cetu Rinkeby

YToObI MOTYyYUTh HEKOTOPOE KOJIMUECTBO 3(Hpa IS HCTIOIb30BaHMS B TeCcToBOH cetr Rinkeby, moTpebyercs OTKpHIT BeO-catim
http://rinkeby.io.

&f MetaMask X e Chrome Web Store - Ext: X [ Rinkeby: Ethereum

’(— C | @ Sicher | https://w
|

v.rinkeby.io/#stats

BEST BLOCK

ACTIVE NODES GAS PRICE

BLOCK TIME DIFFICULTY

B ero HmkHeM JIeBOM yriy pacmoioxkena ukonka Crypto Faucet, npu mieqdke mo KOTOpOil pa3bsaCcHIETCsI, KaK MOYKHO HOJIYYIHTh
3¢up Ha cuer Rinkeby.

{w Rinkeby Authenticated Faucet

Just mosydenust 3¢upa TOCTaTOYHO OMyONIMKOBaTh HOMEp cBoero cuera B Twitter, Google Plus mnu Facebook, a 3atem

CKOTIUPOBATh adpec BeO-cTpaHULBI ¢ myOnukanuei B opMy Ha caiiTe rinkeby.io. DTH MepBI IPENIOCTOPOKHOCTH HEOOXOIUMBI
JUISL 3QIMTHI OT aBTOMAaTHYECKOTO MAaCCOBOTO MOJy4eHus 3hupa.

Temeps 3aiinem B yueTHyIo 3anucs Twitter.

L
== v O xsua:
m = Who to follow ‘ Account 8

Cuten
o e >
58 Fintech startups -
o=
G4 T84 16se

Trends for you

ckonupyeM adpec cueta u3 MetaMask,


http://rinkeby.io/

Who to follow r

Carbon @ Carto

0

Follow
tn pox. schnicken schmox 2. Hi _—

‘ wayneraychavis2017 @
Follow

Copy Addre}
Export Privat

No transaction history.

BBEJIEM B 10/ie TS TyOIMKAIlUK HOBOTO TBUTA, TOIMHUIIIEM KOMMEHTAPHIA,

jons [ Messages B Search Tw

1,654

Victoria_A @ToriMarkets - Oct 30 v
Oh hi Monday 't . Back like | never left! Chicken pox. schnicken schmox &2, Hi

Twitter friends!

3aTeM CKOMHUPYEM CCBUIKY Ha TBUT.

jons [ Messages L 4 Search Twitter Q

4

@ What's hap Who to follow
Carbon @C
/ Fintech_startups @ Stuff - 3s v N> ( Follow
| o 0xC14A8216819525a6dD7c2b41492162Dd9BOFCT2A its for testing . —/
rtups A Sirect Al
P o n ) I Share via Dir -
Copy link to T )

1,654 joél b @mb063 - Feb 26
The Elites will do anything to si

&= Rinkeby Authenticated Faucet

N1 s 8176305 ks 9 625487165 20055 e R 1575 ondd

How does this work?

To xe camoe MOXXHO czaenaTh u ¢ momonipio Facebook, enquHCTBEHHOE, B UeM HY>KHO YOSIUTHCS - 3TO NOJDKEH OBITH ITyONMIHBINA
noct. Tak, 3anpoc Ha BeIIEneHne dpupa ObIT pa3MeleH.

& Rinkeby Authenticated Faucet

https://twitter com/FinTechStuff/status/926292576717635584 Give m 12

3 Ether T
N 1 peers & 1176305 blocks % 9.046256971665328e+56 Ethers M 197¢ /-5 Ethe
18.75 Ethers / 5 days



Jlnst KoppekTHOIT paboTHI cHCTeMBI HaunCIeHus dupa noTpedyeTcst OTKII0UeHHe OJIOKHPOBINHKA pekiIambl. Temeps yboemumcs,
YTO 3anpoc Ha BblaeneHue 3¢bupa ObLUI yI0BIETBOPEH; Yepe3 Iapy CeKYH/I Ha CUeTy JOJDKEH MOSIBUThCS 3up.
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. Account 8 L

5, EaE3

henticated Faucet

No transaction history.

Give me Ether v

2162dd9sefc72a funded

256971665328e+56 Ethers M 19797 funded

Hanmame Ha cuety s¢upa MOKHO IPOBEPUTH ¢ HomomIbio cepsrca Etherscan.
I[Tepecsiika a¢upa ¢ momornisio MetaMask

Temnepb monpoOyeM BBIMOIHUTE MEPECHUIKY 3(hHpa MEKIy cueTaMu ¢ momomisio MetaMask. JlomycTuM, 4To Ha cUeTe HOMEpP
BOCEMb €CTh TPH eIUHUILIBI dDupa.

Totan

L N

o

E3E3

No transaction history

Heo6xonumo mepecnaTh 4acTh STHX CPEACTB Ha CUET HOMEP IIECTb.
[} -

‘ Account 6 poe
Iy

K G2

No transaction history.

CkonmpyeM adpec cdeTa HOMEp LIECTh, IEPEKITIOYNMCS Ha CYET HOMEp BOCeMb 1 OTIpaBuM 0,2 eauHUIB ddupa.
~ -

o v C & .
€ Account 8
Account 8 G . 0xC14ABal6...C72A
1
E 51
Copy Address to
- 0100 590260006237106034300C088 ¥

[lenkaem o Next, TOCMOTPUM Ha TPaH3aKIIMIO U OTIIPABUM €€ B OJIOKUCHH.



Account 8
ClaABa C ‘ N ‘5“@\6
31500
Gas Price 10
Max Transaction Fee >0
Max Total

Tocine ycremHo 3aBepIIeHHOro o0cueTa TPaH3aKIMK, CPeACcTBa OyIyT OTIPABIICHBI, U OymeT oTOoOpaxkarscs adpec OnoKa, B
KOTOPOM 3Ta mpaH3akyusi ObliIa BIEPBbIC OATBEPIKICHA.

Transaction Information

TxHash

15598353d3062b60a5020a20537a34a04b09

Block Height 1 block con’ 1
s Mined Since
TimeStamp 18 secs ago (Nov-03-20 JAMFUTC)
From
To
Value: 0.2 Ether ($0.00)
Gas Limit 31500
Gas Used By Txn: 21000
Gas Price. 0.00000001 Ether (10 Gwei)
Actual Tx CostFee. 0.00021 Ether ($0.000000;
Cumulative Gas Used 947173

TxRecelpt Status
Nonce 0

Input Data

B3aumoneiicteue MetaMask u Gpaysepa

Crenyrornieii BO3MOXKHOCThIO MetaMask siBiisieTcs B3auMoIeCTBHE ¢ OJIOKUEHHOM MOCPENCTBOM BeO-caiita. B aTom cityuae BeO-
catim monkmoyaercst kK MetaMask, MetaMask - k 61ok4eliny ¢ momoinkio cepBrca Infura, a Infura, B cBoro ouepedw, conepxuT B
cebe 3amynieHHbi kianeHT Geth. [Tozauee, koraa Gynem pa3oupath TeMy MOJKIIIOUSHNUS K OoK4YeliHy 13 Opay3epa, JaHHas cXxema
Oyner paccMoTpeHa moapoOHee - Uil Hee BO3MOXKHBI HECKOJIBKO peanu3anuii. Ha Texymiem sTane JoCTaTOYHO HOCMOTPETh, Y4TO
TIPOUCXOINT B HajcTpoiike MetaMask, koraa Bel bITaeTeCh B3aMMOICHCTBOBATh ¢ OnokueitHoM. OTkpoeM cpeny Remix, 3mech
€CTb MPOCTOM CMapT-KOHTPAKT.

& MetaMask X | M Ethereum Transaction 0+ X ) # Remix - Solidity IDE X
< C | ® remixethereum.org/#version=soljson
P +
B 0P Y € 2 browser/Token.sol browser/test1.sol *

* browser
1 pragma solidity "@.4.18;
2

3~ contract SomeContract '{
tring public myTestString = "abc123";

B npaBoii cropone okHa Remix BuaHO, 9TO B Ka4ecTBE ONOPHOH OnbnmoTekn BeiOpana Web3.



©  Bleyrenictmion st

Hanctpoiika MetaMask nozkiirogaercst HemocpeICTBEHHO K OKHY Opay3epa U TakiuM 00pa3oM 00eceunBaeT 536 ¢ OJIOKYCHHOM.
B packpsiBaroremces criiicke Beiopana Injected Web3, a B okHe pa3paGoTKH, JOCTYITHOM AJIS JIIOO0H BeO-CTpaHUIIBI, BUIHO, YTO C
oMol 06bekta Web3.currentProvider moxuo paborars ¢ HagcTpoiikoit MetaMask mocpenctBom 00braHOTO K01a JavaScript.

Support

¢+ Compile  Run  Settings Debugser Analysis Support 4 Compile  Run  Settings Debugger Analysis
Envronment Injected Web3 v Eovircoment Injected Web3 v
JavaScript VN
Account 01c14_ 1c72a (279979 ether) S Account L p——
Web3 Provide b -
Gastimit 3000000 Gas limit Pitend) ih
Gas Price. 0 Gas Price 0
Value 0 Value 0
browser/test1.sol: SomeContract v browser/test1.sol: SomeContract v
AtAddeess  Enter contract's address - | e 0x60606 AtAddress  Enter contract’s address - e 0x60606
(oo Creste
0 Nl XD Bhirmi Tasea ) Iy & fora-Soléy D€ x
€+ C @ emicetherumony* +con "
os 02 5 <8 browses test1 sol * > ¢ Compls  @un  Settings Ostugewr Ansiysis  Sappart
¥ ibromess scndatios o # G
)
z OuC1d 1728 (2 THETI o)
3002300

©  (2odyremumsactions st +

st on retmerk

Mabie Sauce roring

£56 Modudes support

Bribepem Injected Web3, 3atem cuer - TOT ke caMblif, KOTOPBIH OTKPHIT B HajcTpolike MetaMask. Terneps MoxHO mepeiiTi Ha

BKJIaAKy Run un CO3/1aTb KOHTpPAKT.

[

v
0

Serwne AT Aot SomeC catract

Madh

Environment Injected Web3 v
Account 0xc14..1c72a (2.79979 ether) A
Gas limit 3000000
Gas Price 0
Value 0

browser/test1.sol: SomeContract v

AtAddress Enter contract's address - i.e. 0x60606

b

Opending transactions




OtcireM BCIO IIENOYKY: KOHTPAKT, HAIlMCAaHHBIN B cpene Remix Ha s3pike JavaScript, mcrmonmHsercs, HaacTpoiika MetaMask
OTCIIEKHMBAET 3TY TPAH3AKLHUIO U OTKPHIBAET BCILIBIBAIOIIEE OKHO JUISl TOATBEPHKICHUS CO3aHMs KOHTPAKTA.

. » ¢ Cosle  Sn  Semng Owh Avwivin St
browser test 1 sed v . - Dvi -

r e et 4cx S vt

Jlns 9Toi mpoueaypbl oTpedyeTcs u3pacXxoaoBaTh HeMHOTO Tasa. [locie moarBepxkaeHus MetaMask oTnpasisieT TpaH3aKIHIO B
OJIOKYCHH.

@ Etherscan E a

MetaMask pacronaraeT HEeKOTOPBIM YHCIIOM Y3JI0B CETH, PACIOJIOKCHHBIX Ha CepBEepax pa3pabOTYMKOB, KOTOPbIE UTPAIOT POJIb
MOCPEAHUKA MKy BalllMM Opay3epoM H OokueitHoM. Ecii BBl XOTHTE CO3/1aTh M HCIIOJIb30BaTh CBOM COOCTBEHHBIN OIIOKUCHH,
notpebyercst oqun u3 kiauentos: Geth, Parity, Mist. Mist oGecrieunBaeT HHTErPUPOBAHHBIN B Opaysep oocmyn K GIIOKYENHY, a
Geth - 10 paboraromuii Ha BamieM KOMIBIOTEpPE KIHEHT, 3arpyXKaloliuii Bce OJOKHM W MPEIOCTaBISIIONIMAN K HHM
HETIOCPEACTBEHHBIN docnmyn. Y CICITHOCTh 3aBePIICHNsI TPAH3AKIMH [TOTBEPIKIASTCS] 0OCUMTAaHHBIMU OJIOKAMH.

Transaction Information

TxHash 0x0:

fcdd7ic687bif56ba7bc5d427597 174a5(7l

Block Height 2 block cor

TimeStamp 20 secs ago (Nov-03-2017
From

[Contract f Created] ©

Value:

Gas Limit 197245

Gas Used By Txn 197245

Gas Price

Actual Tx Cost/Fee 0.0039449 Ether ($0.000000)
Cumulative Gas Used 225017
TxReceipt Status
Nonce

nput Data

OcHoBHble noHATHA cpebl Ethereum

Brioxueiin B cpeze Ethereum ouens HamoMuHaeT GnokueiiH s Bitcoin. EcTb TpaH3akuuu, ects 3¢up, moJoOHbIi OUTKOUHY, €CTh
MaitHeps! 1 Tak ganee. OHAKO eCTh U pa3inyus. Bo-mepBeix, MaliHepsl Bee elie paboTaroT no Mexanusmy Proof-of-Work, o ects
peIIaloT MaTeMaTH4YeCKUe 3a1auH 10 IH(POBAHUIO JaHHBIX. JTO TpeOyeT OONBIIOro KOJIUYECTBA SHEPTHU U BHIYMCIUTEIBHOM
MOIIHOCTH, @ TMOCJE€ YCIEHIHOTO 3aBepIleHUs K OJoKueiHy mobaBiseTcss HOBbIM Onok. B ckopom Oyaymiem Oyner BHeOpeH
MexaHu3M Proof-of-Stake, koTopblii moTpeOyeT NPHOOPETEHUs OIpEETIeHHOro0 KojiudecTBa 3¢upa, KOTOpBI Oyner
HCIIONB30BATHCS I 00cUeTa HOBBIX OJIOKOB.



CampIM OONBIINM OTIMYHEM OT OJIoKYeiHa Bitcoin sBIsSETCS BO3MOXXHOCTh pa3MEIIaTh MPHIOKEHHS HEIOCPEICTBEHHO B
ostokueiine. IMeHHO 3TOW Teme OyJeT MOCBSIIEH TaHHBIN pa3/el.

IIpunoxkeHus ¢ MaKCUMaIbHOM TOCTYITHOCTBIO

TexHoyorust OJOKUYCHH noapasyMeBacT, 4TO BCE€ IPUIIOKCHUA o6naz[a}0T HeBepOHTHOﬁ yCTOfI‘«IPIBOCTBIO U HaACKHOCTBIO,
TIOCKOJIbKY HCHOJHAIOTCA HEMOCPCACTBEHHO B OyloKueline - e,HI/IHHﬁ cepeep OTCYTCTBYCT, KO/ BBIIIOJHACTCA Ha BCCX Yy3JaX
OJIOKYEeiHa OOHOBPEMEHHO. D10 OTKpbIBACT 0OJIBIIE BO3MOYKHOCTH JUIL pEHICHUS CJIIOKHBIX BBIYUCIIUTCIIBHBIX 3a1a4d, a TaKKe
MOCTPOCHUS BBICOKOPACTIPEACICHHBIX CPE/.

OcHoBsl paboTsl cpesl Solidity

Cpena Solidity npencrapiseT u3 ceds BEICOKOYPOBHEBBIN A3bIK npocpammuposanus. CyImecTBYIOT U IpyThe coCoObI pa3padoTKH
HPHIIOKEHHUIT 1sl 6I0KYeiiHa, HO OOIIMM IPABHJIOM SIBIISIETCS. HEOOXOIMMOCTh KOMITHJIALIMHU TEKCTA Ha SA3BIKE IPOrPaMMHPOBAHHUS
B 0alTKOJ, KOTOpBIH 3aTeM pa3MelaeTcss B OJOKYEHH MOCPEICTBOM TpaH3aKUWH. Takue TpaH3aKUUH OYCHb MOXOXH Ha
HCIIONIb3yeMbIe B OitokueitHe Bitcoin, korma Bel OTIIpaBisieTe OUTKOWHBI C OJHOTO ajapeca Ha apyroi; B cpeae Ethereum mis tex
Ke LIeJIell MCTIONB3YIOTCS eAMHULBI 3dupa. Eciin ecth NOTpeOHOCTh OTIPaBUTh B OJOKYCHH OaiiTKOM, TO OH HPHKpPEIUIAeTCS K
TPaH3aKLUHK KaK JaHHbBIE, & B CAMOM TPaH3aKLMHU IPH 5TOM JJOJDKHO OBITh ITYCTBIM 1oJie TIOTy4aTens 10 - B 3TOM cily4ae OloK4eitH
€O3J1aCcT HOBBII adpec AT pa3MeIIeHHs 3TOTo OalTKoaa.

[IpakTrueckuii mpumMep

Function abc(uint a) {

Ifla < 50) {

retum 10; From: Oxabcdef

} Adds the Code to the Block
Value: 0,

TO: EMPTY

} Data: 0100299381..

}

retumn a;

Assigns a new address: e.g.
Oxabcdef001

Everyone can Interact from
now with the Code on
Oxabcdef001

Hanpumep, npenmnomnoxum, uro y Hac ecth ¢yuryus ABC, Tpebyromas napamemp a. Eciu a menbie 50, ¢pynxyus Bozspamiaert 10,
B IIPOTHUBHOM city4ae a. Komnunsmop obpabarbiBacT GpyHKIHMIO, H B OJIOKYEHH OTIPABISIETCS] HOBasi TPAH3aLHs CO CIICAYIOLINMHI
3HAYCHHAMH Tosieii: from comepkut adpec ormpaButens - Bail adpec, noze Value mycro, kak u noze t0 (3T0 camblil BaXHbIN
MOMEHT), a noze data comepxut Gaiitkon u3 GyHKIMYU, co3nanHoi B Solidity. B mporecce o6cyera TpaH3akLuK 9TOT KO Oyaer
JI00aBIIEH B O4EPEIHOM OJIOK, OJIYyYUT COOCTBEHHBIN adpec, Hanpumep, 0xabcdef001, wim kakoi-HUOY AL OPYTOM, U Y KaXI0ro
MOJIF30BATEINS CETH TOSIBUTCS BOZMOYKHOCTH B3aUMO/ICHCTBOBATH C 3TUM KOJIOM I10 3aIaHHOMY aJpecy.

BaxxHocTh 00cueTa Ko/1a ¥ y4eTa BaJIOThl B OJJHOM OJOKYEiHe

brokueiin npexcrapiser co0oil 3HAYUTENBHO pacIpeeIeHHY0 0a3y NaHHBIX. DTO 03HAYAET, YTO IIPU COXPaHEHUH B OJIOKYEHHE
KaKOM-IMO0 BEIMYMHBl WM YYacTKa KOJa MX OOJbIIe HeNb3sl yAaluTh, UX NOCTYIHOCTh KpaiiHe Bbicoka. Hu kakue-1ubo
BEJIMYMHBI, HH YYaCTKH KOJIa HE JIOCTYITHBI M3 LIEHTPAIH30BaHHOIO HCTOYHHKA, TI09TOMY HUKAKOMY IPaBHUTEIBCTBY HE MO CHITY
OrPaHUYUTh JOCHyn K HUM WM yIAIUTh JaHHBIC U3 OJOKYEHHa, eCIIH TOJIbKO OHU HE BBIKIIIOYAT BCE Y3JIbI CETH MO BCEMY MHDY.
OTa KOHLENIUS HaOMHUHAET COXpaHeHHbIe npoueaypsl B MySQL, ToIbkO NPHMEHHMO IO OTHOLICHHUIO K KOAy. B yactHoCTH, B
cpene MySQL BB MOkeTe 3amycKaTh HEKOTOpBIe mporpammbl, naMerstonue 3anpocsl SELECT nmm RETURN - ananorngso B
Gnokueiine, ocobenHo B Ethereum, ¢ MOMOILIBbIO CMapT-KOHTPAKTOB MOXKHO M3MEHSTh 3HAUCHMSI MEPEMEHHBIX WIH JaHHBIC,
OTIIPABIIATH BATIOTY U APYTUM 00pa3oM B3aNMOACHCTBOBATD C JPYTHMH CMapT-KOHTPAKTaMH.

B cpene Ethereum u 06paboTka Koz1a, ¥ BaJIOTHBIE Onepayuy IPOBOAATCS B €AUHOM #0Je. DTO OTKPBIBACT IUPOKHE BOZMOKHOCTH
JUIsL Pa3iMYHBIX ITPWIOKEHUH W3 00JacTel yCIOBHOIO JAENOHMPOBaHUS, KpayadaHAWHra, CTPAXOBOrO Jela, OHepauui ¢
HEZBIDKMMOCTBIO, Cepbl YCIyr, IOPHCIPYICHIMM M NPOYMX. B Hacrosimiee BpeMsi HaONIOJAeTcss MHOXKECTBO IPOEKTOB,
HCHOJIB3YIOIINX BO3MOXKHOCTH 3allycka Kojga B OJOKYeliHe M paboThl C KPUNTOBATIOTOW C MOCICAYIOIIMM IPOBEACHUEM
KpayaAhaHIHHTOBBIX KaMIIaHUH.

Knaccuueckue npuMepsl pacipeAeIeHHbIX MPHIOAKEHUN

ITpuBeneM HECKOIBKO IPUMEPOB pactpeiesieHHbIX npuioxeHnil. Haunem ¢ JJAO - neMoKpaTH4ecKHX aBTOHOMHBIX OpraHH3aIuil.
Ora cucreMa mpencrasisaeT codoi miardopmy s kpayadpanauara. OqHO BpeMs IIMPOKO 00CyXkIanachk B Mpecce, MOCKONbKY
pa3pabOTYNKN CMOTJIN MPHUBJIEYb MECThAeCIT MIITHOHOB foiutapoB CIIA B Bune maBecTrimit. K 6ombmomMy coxaneHnio, oHa
BIIOCJIEJICTBHH ObIIa B3JIOMaHa, HO OCTAaBHIIA 3HAUNTENBHBIN CIIe/l B COSHAHUH JIO/IeH, O1aroaps sCHOH JTOTHUKe X HOBOMY ITOAXO.LY
K KpayAdaHIWHTY, TP KOTOPOM HE IPEACTABIISUIOCH BO3MOXKHBIM cOOpaTh CpeAcTBa W cOexarTh (B OTIMYME, HAPHMEpP, OT
Kickstarter, KOTOpblii TO’Ke IPUHAMAET CPEICTBA AJIs pa3pabOTKH HOBBIX MPOIYKTOB, HO HET FapaHTHH, YTO OH HE 00aHKPOTHUTCS).
B ciyuae ¢ JJAO oTCyTCTBYeT LIEHTPAIBHOE MIEPEAATOUHOE 3BEHO, CIIOCOOHOE CKPBITHCS C ICHbraM1, HAMEPEHHO, TOCKOJIBKY BCE
JIOTOBOPEHHOCTH 00ECIIeYNBAIOTCS] CMapT-KOHTPAKTaMH.

BTopbIM pacnpocTpaHEeHHBIM THUIIOM NPHIIOKESHUH SIBJISIOTCS PElIeHHs N0 oOMeHy BalIOThl. B HacTosiee BpeMs: HaOmomaeTcs
Bemteck uucia ICO, - mepBUYHBIX pa3MeIIeHNH KPUIITOBATIOTHI - pealn3yeMbIX ¢ TOMOINBIO TOKeHOB ctagapTa ERC, kotopsie
MOXKHO HarpsIMyl0 OOMEHHUBATH B cpesie OJI0KIeHHa, TO €CTh MEHATh TOKEHBI Ha 3(hUp MM TOKEHBI Ha TOKEHBI, M BCS 9Ta JIOTHKA
XPaHUTCS HETIOCPEACTBEHHO B OIIOKUEHHE.

TOKeHBI - 3TO yJacTKH KOJa, CBS3aHHBIE C ITOJIb30BATEIFCKUMH YUSTHBIMHA 3allUCIMH U 0a3aM¥ JaHHBIX W HCHOJIb3yeMbIe Kak
BaJIrOTAa, 6ann1>1 B IIporpamMMmax JIOAJIbHOCTH, HHAUKATOPbI AO0JIM B KOMIIAaHUH, )XETOHBI B UI'Pax BHpTyaJ'[bHOﬁ PCATIBbHOCTHU U TaK
nanee. Bce 9TH naTexHble CpeICTBA YUUTHIBAIOTCS U XPaHATCA B cpelie OyioKueiiHa.

U, HakoHen, 6azovl Oannvix. CHAOANB UX HEKOTOPOU JIOTHKOM, MOYKHO BECTH B OJIOKYEHHE yUeT BIIaAeblICB 3¢MEIbHBIX YUaCTKOB,
JIUIUIOMOB 00 oOpasoBanuu (Hampumep, MaccadyCeTcKuil TeXHOJOTMYeCKMH WHCTHTYT BBINYCKAl CBOM CEPTU(HKATHI B



OJIOKUeiiHe), TaXke 3aKOHOB. B ciiydae ucmoip30Banus 0J0K4YeHA HET HEOOXOJMMOCTH POITUCHIBATE MOJIOKEHUS 3aKOHA B KAKOM-
TO NOKYMEHTE, BMECTO 3TOTO MOXHO 3aJaTh YCJIOBHsS paOOThl CMapT-KOHTPAKTOB, Cpa3y paspellas WM 3ampelias Kakue-To
neicTBus B OJ0KueiiHe. B mepcrnekTnBe MOKHO JIaKe NMPUMTH K aBTOMAaTHYECKOMY CITMCAHMIO CPEJICTB CO CYeTa, HAlpumep, B
KauecTBe mtpada 3a HeMPaBIIbHYIO TAPKOBKY.

Kak pabortaet nqoctyn K 60K4eHHY

Jnst obecriedueHus [ocTyma K OJIOKYeHHy UCIIOIB3YIOTCs Y376l ceT Ethereum, B3anmonelicTByomue ApyT ¢ IPyroM IIOCPEICTBOM
nportokona Ethereum. Kaxxaplit ysen cemu moxeT oOpamarhbes K 1toooMy npyromy. OHUM U3 y3JI0B, JOCTYITHBIX JUIs CBOOOIHOM
3arpy3ku, sBisercsi Go-Ethereum. OH, Kak ¥ OCTaJbHBIC PEAIM3aLlUH, IOAKIIOYACTCS H B3aUMOJICHCTBYET C CEThIO ITOCPEICTBOM
npotokoia Ethereum.

C Ipyro# CTOPOHBI, ISt BBIIOJHEHHUS OTIepalnii B GIOKUEHHE MOKHO TIPUMEHSITH yoaienHblil 861306 npoyedyp (Remote Procedure

Call, RPC), 3amyckas ¢aiinsr JSON, cosnanHbre Ha JavaScript.

Geth Javascript console!

1:1.0 rpc:1.0 txpoo

)8bd1534f78fbl163F6a9daf14d™)]

Yoanennuuii 661306 npoyedyp MOXKHO peann3oBath 4epe3 npotokoa HTTP, 4To mo3BosseT B3auMOICHCTBOBATh OJIB30BATEISIM C
y3JIaMH CeTH, & CAMHM Y3JIaM - PYT C IPYroM mocpeacTsoM nporokoia Ethereum. BaxxHo MOHATE cXeMy: nosibzogamens paboTaet
¢ taitmamu JSON 117151 y1alieHHOT0 BBI30BA MPOIEYP, @ Y3JIbI IEPENAt0T 3Ty HHOOPMAIIUIO MEXIY co0o mo mpoTokony Ethereum.
Drto HarmoMuHaeT paboty B koHcou MySQL, korna noawssosamens 3anaet 3anpockl MySQL (B ciyuae ¢ Ethereum otnpasnstoTes
KOMaHpl 1 yAaleHHOro Bb3oBa mpouexyp B dopmare JSON), a y3mel cetn MySQL oOmenuBatoTcs wH(popMmamuei mno
nportokoiry MySQL (B GiiokueiiHe y3ibl B3anMoAeHcTBYIOT 1o npotokoiy Ethereum).

3aganue
1. VYcranoButs komenek MetaMask. [Togkirogaemcst ToJbKO K TecTOBOM ceTu Rinkeby.
2. OTKpOHTE HECKOJIBKO CUETOB (MUHUMYM 3).
3. Tlomyuure >dup nns nanpHeimen padoThl.
4. PacmpenenuTe MOTy4eHHBIH 3QUP MEXIY TPEMS CUCTAMHU.
5. O3HakoMbTeCh C BOBMOXKHOCTSIMU Koleiabka MetaMask.
KoHTpoJibHbIE BOMPOCHI
Yro Takoe Go-Ethereum?
Uro Takoe Web3?
Yro Takoe Remix?
Urto takoe Solidity?
Yro takoe MetaMask?
Kakx MetaMask B3aumopeiicTByeT ¢ Opayzepom?
VYkaxure Heckoibko pasnuunii cetu Ethereum u Gokyeiina Bitcoin?

Noook~wdPE



JlaGoparopHnasi pabGora Ne3

3HakomcrTBo ¢ Remix - web-cpegou Solidity IDE.

e padoThl: U3YYUTh U 3aKPEHHUTh Ha MPAKTUKE BO3MOXHOCTH CPEIbl pa3paboTunMKa cMapT-
KOHTpakToB Remix.

Pe3yabTaT: NMpakTHUECKUE HABBIKM PAa0OThI C MHCTPYMEHTAMHU CpeAbl pa3padoTdyMKa CMapT-
KOHTpakToB Remix.

Teopernyeckasi cipaBka:

00630p cpedvl Remix
OtkpoeM Remix mo agpecy: http://remix.ethereum.org

@ Dlorremicumsaion st = Liten i ptmsrt

Remix - sto uHTerpupoBaHHas cpena paspabOTKM, 3amycKaeMas HEINOCPEICTBEHHO B Opaysepe. OHa IOANEP)KHMBAET BECh
(yHKIIMOHA, OOBIYHO OXXKHIACMBIH OT Cpel pa3pabdOTKH, OTIMYAeTCs TeM, yTo paboraeT B Opaysepe, a Takke CHaOXKeHa
MEXaHU3MOM dMYJIIHHU OJIOKYeiHa, B KOTOPOM MOXHO 3aITyCKaTh pacipeAeIeHHbIe PHIOKEHUS WIH KOHTpakTh Solidity (cMapt-
KOHTPAKTBI), @ TAK)KE IIPOBOJIUTH UX OTJIAJKY U TECTUPOBAHUE.

Kak 0obasnsams nHoswvie u npocmampusams cyuwjecmsyioujue (paitivt 6 cpede Remix

OO6partumcs K J1eBoii cTopoHe Remix.

# Remix - Solidity IDE x

€ C | ® remixethereum.org/aves

0 @ % € I browser/test1sol *
N er
wdsale sol ; pragma solidity "2.4.18;
£rc20.sol 3+ contract SomeContract {
Token.sol 4 string public myTestString = "abc123";
S5 Y
ballot.sol
fixed.sol
test1.sol
# Remix - Solidity IDE x

C | ® remix.ethereum.org/#version=soljsc

@ B © 9 % « I browser/te
ser
Ccrowdsale. sol ; pragma solidity
Erc20.sol 3+ contract SomeCc
Token.sol ; ’ string publ
ballot.sol
fixed.sol
test1.sol

3neck pacronoxeH (aiiyioBbIii MEHemKep, C MOMOIIBI0 KOTOPOTO MOXHO CO3/1aBaTh HOBBIE (haillibl, TepEHMEHOBBIBATh UX, ITOCIIE
Yero OHM CTAHOBSATCS JIOCTYITHBIMH.

4 Remix-SokdityDE X
& C | ® remixethereum.org/#ver

om0 @GS € I browser/testisol  browser/Untitled.sol *
~browser

Crowdsale sol a1 |

Erenn <ot

Y

fixec
test1.sol

B rmaBHOM OKHE ITOCIIE 3TOTO MOKHO PEAKTHPOBATh (haiibl. 3akpoeM 3T0 OKHO U yaannuM (aiir.



¥ Remix - Solidity IDE x

“~ (6 ‘ @ remixethereum.org/#version=soljson-v0.4.18+commit. 9cf62910,s

Do you really want to delete "browser/Untitled sol* ?

MokHO TarKe 00aBIsITh (aiiiibl ¢ KOMIBIOTEPA, THO0 HAMPSMYIO HMIOPTHPYS UX, THOO MyOIUKYs Ha OOIIEAOCTYTHOM pecypce.
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= & browser/test  © = % € browser/test1.

ro\
I Local file to the Browser Slorag: E:f’l:ur liahv »brov oo 1sh all open files to an anonymous github gist l
2 T—pragme 2
3~ contract SomeCon
4 string publi 3~ contract SomeContr
5 5 4 _string public
5.

Kpome Toro, Mo>kHO cKOTTMPOBATH Bee (aiiiibl B Apyroi Opaysep Solidity, a Takke MOIKIFOYUTHCS K JJIOKATLHOMY XOCTY.
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Inasnoe oxno pedaxmuposanus
B HUEHTPE PACIIOJIOKEHO OCHOBHOC OKHO JIJIA pEAAKTUPOBAHUSA KOA, ITIO3BOJIAIOLICC Z[06aBJ'I$ITI> HCO6XOZ[I/IMBIC (l)yHKI.[I/II/I

€ I prowser/testisol *

1 pragme solidity “@.4.18;
2

3~ contract SomeContract

4 string public myTestStaing - "abcl23";
5
6~ function abc() {
7
s } myTestString local
S ¥ m=nory keyword

Kpome Toro, mognepxuBaercs (GyHKIMS aBTOMAaTHYECKOTO MOIMOJIHEHMS - IOcie Habopa HECKOJNBKMX CHMBOJOB CHCTEMA
IpeaaraeT MoACKa3Ky, HampuMep, 4To MyTestString - 3To nmepeMeHHast.

Hngpopmayus o xonmpaxmax na exnaoxke Compilation

B mpaBoit yacTi HaXOAATCSI HECKOJIBKO OIIHMIA [UISl B3AaUMOJCHCTBHS CO CMapT-KOHTPAKTOM H TOJydYCHHs HHOOPMAIHH O HEM.
CBepxy pacrnonoxeHbl Bkimanku aias kommwisuuu (Compile), 3amycka (Run), m3meHenust HacTpoek (Settings), oTiamKu
(Debugger), ananusa (Analysis) 1 momy4enus moanepxku (Support). )

TR - I O T S

> ¢ Compile  Run  Settings Debugger Analysis Support

Cstarttocompile @) Auto compile

browser/test1.sol: SomeContract v Details Publish on Swarm b

: Static Analysis raised 2 warning(s) that reguires your attention. x

browser/testl.501:6:5: Warning: No visibility specified. Defaulting to "public". x
i function abc() {




Bruiagka Compile. B 6onpmmHcTBe citydaeB mmpu padote B cpene Remix elicTByeT HacTpoOiika aBTOMaTHUECKOW KOMITHIISIIIAH

Auto-Compile - xox KoMIHIHpyeTcs Mo Mepe BBoJA TeKcTa. UyTh HUKE MPUBOIATCS PE3YJIbTaThl CTATHYECKOTO aHalM3a KOja
(moapobHee ¢ HUMH MOKHO O3HAKOMHUTBCS Ha BKIaake Analysis).
+ Compile  Run  Settings Debugger Analysis Support

Cstarttocompile ¥ Auto compie

browser/test1.sol: SomeContract v Details Publish on Svrsrm
Static Analysis raised 2 warning(s) that reguires your atteat b x
browser/testl.sol:6:5: Warning: Mo visivility specified. Defaulting to “pudlic”. x

function sbe() ¢

Spanning multiole lines.

browser/testl.s01:6:5: Marning: Function state sutability can be restricted to pure x
function evc() {

Spanning multiple lines.

Hanpumep, mis atoit pyHKIMH He 00BsIBIICHA 00JIACTh BUIUMOCTH, KPOME TOTO, OHA BOOOIIE HE COICPIKUT UHCTPYKIIUIA H MOXKET
OBITH MpEBpAIlleHa B TAK HAa3bIBACMYIO yucmyro HYHKIHUIO.

€ 1 prowsernestisol * P % Compie W Settep Ocheaer Ao Swwert

progee saltatty 9430

SHmBenee ¢ Adscoron
Comtract Somecentrac

.
¢ mallc mTeststring
enction s Dewsactenll ok SomeConbat v Outady A S
Seatic Aalyis raleed 3 wenieg(n) TWT ressires yeer sttestise. -
Remeser Lt sed 031 Marning: W riAISLLIYy aecified, Drfasiting to “palic. -
Fenction sl ¢

Soasaing matisle iises.

Srowser/tastl.selshedi Marnings Pusction state mtmility cam be restictes te sere -
Function seet) (

Seesning manisie Lises,

B ciryaae, eciu B daiine Solidity omucano 6oiiee 0IHOTO KOHTPAKTa, 31€Ch MOYKHO BHIOPATh HYKHBIH KOHTPAKT

LIR-a - o =
+ Compile  Run  Settings Debugger Analysis Support

Tstarttocompile ¥ Auta compie

browserest1.sol:Som.

! v Details Publish on Swarm
n =
Static Analysis rafsed . +(5) that requires your stteation. x
browser/testl,s0:6:5: Warning: Mo visivility specified. Defaclting to “pudlic”. x
function abe()
Spanning multiple lines.
browser/testl.sol:6:5: Warning: Function stete mutability can be restricted to pure x

function avc() {

Spanning multiple lines.

M TOJy4YUTh MOJAPOOHYI0 MH(OpPMAIMIO O HEM: Ha3BaHHE KOHTpPAKTa, MeTaJlaHHble, OalTKOA - TaK YTO BUIHO, YTO KOHTPAKT
JIEUCTBUTENFHO KOMITHIIMPYETCsl B Opay3epe, U MOXHO TTOJIYYUTh JOCTYI K OaiTKOIYy.

LR @

browser/test1.sol:SomeContract

NaE B ©

browser/test1.s0l:SomeContract o

METADATA B8 ©

» comper
language: Sohcey
» output
» setings
» sources
version 1

evTecoce B8 ©

INTERFACE-ABI I8 @

ro
"




Kpome Toro, nocrynen aBowdHslid uHTepdeiic mis nputoxernii (API), MOKHO CKOIMPOBATh y4acTOK Kojaa B Oydep oOMeHa U
HCIIOJIb30BATh €ro AJIs B3aUMOZCHCTBHS ¢ KOHTPAKTOM mocpeacTBoM Mist mim apyroro Be6-korenbka st cpest Ethereum.

INTERFACE-ABI I\ ©

» 0
» 1

Taxoke MOKHO HCIIOIb30BaTh 3TOT Ko Web3 1 HenmocpeACTBEHHOH OTIpaBKu KOHTpakTa B Geth, 1 mpocMaTpHBaTh MHOXKECTBO
JIPYTHX CBEAEHHH, HallpUMep, KOIBI ONEpaIii HIN HCTIOMHIEMbIH OaiTKOI.

Bce, umo nysicno sname o 3anycke ¢atinos Solidity 6 cpede Remix
Bruragka Run. 3o omnmus BeIOOpa cpejibl 3alycka; BUPTyaibHas MairHa Java OyeT obecrieyrnBaTh IMYIIMIO Cpe/Ibl OJIOKUeHHA

mpsiMo B Opay3sepe.

4 Compile Run Settings Debugger Analysis Support
Environment Injecte v
Account Injecte h n

- Web3 F
Gas limit JUUUUUU
Gas Price 0
Value 0
browser/test1.sol: SomeContract v

B smynupoBaHHO# cpeie MOKHO HCIOIB30BaTh HECKOIBKO CUETOB, C COTHEH eMUHHUI] 3(pUpa Ha KaXKIOM, U, KOHCYHO, CO3/1aBaTh,
pasmemnarh 1 3aIyCKaTh KOHTPAKTHIL.

4 Compile Run Settings Debugger Analysis Support
Environment JavaScript VM v
Account Oxca3...a733c (100 ethe Al )
Gas limit 0x147...c160c (100 ether)

y 0x4b0...4d2db (100 ether)
Gas Price 0x583...40225 (100 ether)

0xdd8...92148 (100 ether)
U

Value

Bce onm OyayT paGoTath B AMYJIHPOBaHHOM cpene OJoK4eiiHa, TO ecTh He OyleT mojakmoueHus Kk MetaMask winm peansHOMY
6JI0KUEiHY - Bce MPOUCXOIMUT TOJIBKO B Gpaysepe.

+ Compile Run Settings Debugger Analysis Support
Environment JavaScript VM v
Account Oxca3.. a733c (99.99999999999979402 v I
Gas limit 3000000
Gas Price 0
Value 0

browser/test1.sol: SomeContract v
AtAddress Enter contract x60606

Create
Opending transactions

Ecny 3aKpbITh U OTKPBITH Opay3ep, Best HHpopManus OyJeT noTepsiHa.



JLuist KasK 10 TpaH3aKIHH, TPEAyCMOTPEHHON KOHTPAKTOM, MOYKHO YCTAaHOBHTH CBOM Ipejielt pacxo/ia raza. Hanpumep, B GyHKINH
abc (caenaem ee myGuuuHol) nepeMennas mMyTestString mensier coe 3Hauenue ¢ "abc123" Ha "bbbeec". Teneps omyGuMKyeM
KOHTPAKT.

4 Remx - Soldity IDE x 4 Complle  Run  Settings Ocbugger Analysls Support
€ 5 C.[ D remethersumorg/e
€nvrcnment JavaSerot v v
o8 0 2 % < ¢

x
- L .
> 2 browser/test1.sol Account 0xca3. a733¢ (100 emer) e
Gas it 3000000
Gas Price 0

Value 0

browsertest1.sol:SomeContract v

Y

Opending traneactions

Bunso, uto nepemenHast myTestString. umeer 3nauenue "abcl123".

o femi-Soldy 0 x e - O
€ C | @ remixethereumorg. wr 9 o
o o0 € 2 rowserestisol ® > 4 comple Run  Sewnes Debumer Amiyis Sopport

* browser

Environmart Snasciot
Acent Oicad a73e (99999009IITIN ¥ By
Gastimit 3000000
Gasprice 0
Ve 1
e
browserasti.sol:SomeContract
Ataddcess
Create
bromses st ok SomeCortroct ot Db 73260 [memory) ©
©  [2lonyremixtransactions scriot = Lstenon network v ]

i

i i

3areM MOXHO BbI3BaTh (PYHKIUIO ADC, IIENKHYB MO ee Ha3BaHHIO. J[JII KOHKPETHOH TpaH3aKIUH MOXHO YCTAHOBHTH IPEIe
pacxoja rasa, IeHy 3a eIWHHILy Ta3a, a TakkKe OTIPaBUTh BMECTE C TPaH3aKIHeH HEKOTOPOE KOJIMYECTBO BANIIOTHI, HAIIPUMED,
eauHuIy 3hupa.

JKypuan cobvimuii 6 Remix

BrimonaumM Be3oB GyHKIMHK. [Ipr BEI30Be QYyHKINHU B HIDKHEW 9aCTH OKHA OTOOpaXKaroTCsl BCE 3a1€HCTBOBAHHBIC TPAH3AKIIHH.



T e

¢ Cloem 04
o B 0 @ % €t prowserftestisol ® » ¢ Compile  Run  Settings Debugger Anslysis
» browser
1 proges solidity *0.4.18;
3+ contract SemeConteact ( £ b
& string pulic myTeststring « “abc123"; Account 0cca3. 8733¢ (99 99999388
4 s
6+ function sne() puslic ¢ o
7 myTestString « “sbncectil Gas v 3000000
3
LS Gasprice 0
Valoe 0
browsertestt.sol:SomeContract v
AtAddress  Enter contract’s address - .e. 0x60606
Create.
Opending
browser/test1 solSomeContract ot OxbbL. 73268
©  [2lonlyremixtransactions.script  + - Ustenon netwark v s 0 stog abct23

Ceifyac TpaH3akius OXHIaeT obcuera, a 3aTeM OHa Oyaer obpaboraHa ceThio OnoKueitHa. Tarke MOXXHO MONTYyYHTH OOJbIIE
uHopManuy 0 TpaH3akuud. [ KaXI0# KOHKPETHOH TpaH3aKI[MH MOXHO YBHAETH, C KAaKOTO ajJpeca W Ha Kakoi oHa ObLIa
ornpasneHa. HanmoMHuM, 4To ceifuac Bce TpaH3aKIHH BHIOIHSIOTCS B IMYJIMPOBAHHOM cpelie OI0KUCiiHA, U CYIIECTBYIOT TOJIBKO
BHYTpH 3TOr0 Opay3epa. MOXHO YBHIETh YCTAHOBIJICHHBIN Mpenen pacxona rasa. Takke BHAHBI OTIPABISIEMbIC B TPaH3aKIHU
JIAHHBIC, KOTOPBIC MOTYT B3aHMO/ICHCTBOBATh CO CMapT-KOHTPAKTOM 10 3TOMY aJpecy.

Hncmpymenmapuil ons omaaoxu

B cpene Remix otnaquuk (Briagka Debugger) moaiepxuBaeT nocien0BaTelibHy 0 paboTy M0 miaram.
W9 b O XL

’ Compile  Run  Setting: | nalysis  Support
il’\oﬁni

Block number Transaction index or hash
> =
» Transaction
) 1 1 el
L] - L]

O4eHb yI[O6HO HUMETh OTJIaa4YMK, BKJIFOUEHHBIN HENOCPEACTBEHHO B KOI. MosxxHo yCTaHaBJIMBAaTb TOYKU IMPEPBIBAHUA WA
BOCIIOJIb30BAThCS KHOMTKOM OTJIadKH, YTOOBI YBUACTD, KaK IIPOXOAUT TPAH3aKLI U ITOCJIE OTIIPABKHU B CETH OsoKuciiHA.
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i Compile  Run  Settings Debugger Analysis Support
Block number Transaction index or hash
> -
» Transaction
- 1 1 -
K a "

» Instructions

~ Solidity Locals

-
~ Solidity State
myTestString: “bobccc” string P
~ Step detail

vm trace step: 20

execution step: 20

add memory

gas 1 h
remaining gas: 2078644

loaded address: 0xbbf289d846208¢16edc8474705¢748ai0 . S20b

» Stack

Ha sramne oTnagku MOXHO y3HATh, 9TO HMOCIEIHSAS ONEpaIys Koja He ObUIa BBIOJHEHA WM YTO KOe-T/ie He0OXO0UMO 3aMEHHTh
3HaK ""MEHbIIIE WK paBHO" 3HAKOM "OOJIbIIIE MITH PaBHO" 10 OTMPABKU TPAH3AKIMH B pEalbHBIH OIOKUYEHH.

TakoBHI THIMYHBIE CITyYan MPUMEHEHHs OTIaaIrKa. FIHOTIa MpUXoANTCsS UMETh JIeTI0 ¢ 00paboTKOM HCKITIOUEHHH, B 3THX CIydasx
OTJIQTIHK TTO3BOJISIET OBICTPEE YCTAHOBUTD YIaCTOK BOSHUKHOBEHHS HCKITIOUCHHSI.

Kpamxuii 0630p uncmpymenmos 0151 cmamuyecko2o anan3a

Bxuaaaka Analysis conepXUT HHCTPYMEHTBI CTaTHYECKOTO aHAJH3A.



Complle Run  Settings Debugger Analysis Support

Miscellaneons

¥ Constant functions: Check for potentially constant functions

¥ Sieslar variabie names: C variable names are too samilar

IIpn craTndeckoM aHaiIM3e KOJ MPOCMAaTpHBAeTCs Ha MPEAMET ONIMOOK OTHCAHMS paboduei cpessl, U, B CIIydae UX HaXOXJCHUS,
BBIBOJIATCS IIpexynpesxaeHus. Hampumep, a1 kakux-To GyHKIMH He OonMcaHbl TPeOOBAHMUS MO PacXoly Tas3a, WIH OOBSIBICHBI
HEHCIIoNIb3yeMble NepeMeHHble. B kauecTBe NpemynpeXIeHHH MOTYT BBIBOJHUTHCSA COOONICHHS O TOM, YTO KOJ HCIIOJIb3YeT
BPEMEHHYIO METKY OJIOKa, HallpUMep, NOW, OCHOBAHHYIO Ha BPEMEHHOH MeTKe Oioka MaiiHepa, BMECTO BPEMEHHON METKH OJI0Ka
u3 OIoKyeifHa.

TakoBbI THIHMYHBIC MPEIYIPEKICHNS, BblJaBaeMble HHCTPYMEHTAPUEM IS CTATHYECKOTO aHanu3a. Eciu BBl yBEepEeHBI B CBOMX
JEHCTBUSX, MX MOYKHO HTHOPHPOBATh, HO 3a4aCTYI0 OHH II0JIC3HBI IIPU YKA3aHUHU Ha OIICYaTKH MM HCIIOJIb30BAHKE LIUKIIOB, KOT/Ia
0e3 HUX MOXKHO 00OWTHCH, IIO3TOMY B O0IIEM ClTydae CTaTHYECKHM aHAIN30M HE CTOUT MpeHeOperars.

Tlomows u noddepaicka

Ha Bkiaake Support Mo>XHO HaliTH TpsSIMbIE CCBUIKHM Ha 4YaT cooOImecTBa Remix, rae Mo)KHO mooOmiaTees Ha TeMy Remix wiu
3a/1aTh BOIIPOCHI y4aCTHUKAM 3TOTO COO0IIEeCTBA.

4 Comple  Run  Settings Dwtugger Analysh  Suppert
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1. O3HaKOMBTECH C BO3MOKHOCTSIMH, peKUMaMu padboThl U mHCTpyMeHTamu IDE Remix.
2. Jlns 5KCTIepUMEHTa UCTIONb3yHTe CIEAYIOINNA MPOCTOM CMapT KOHTPAKT:
pragma solidity >=0.4.18 <0.6.0;

contract test {
string public teststr = "123";

function changeval () public {
teststr = "abc";

}
}

KonTposbHbIe BONPOCHI
1. Kakue uacrpymentsl IDE Remix Brr 3Haere?
2. Yro Takoe ra3 B Ethereum u 3auem oH Hy»eH?
3. Uro npencrasisier co00i cMapT-KOHTPAKT?



JlaGoparopHasi pabora Ne4

A3bIK NnporpamMmmUpoBaHNa cCMapT-KoHTpakToB Solidity

Heab padoThI: U3yYUTh U 3aKPEMUTh HA MPAKTHKE OCHOBHBIC CHHTAKCHUYECKHUE KOHCTPYKIIUU
si3pIKa IporpammupoBanus Solidity.

Pe3yabTaT: Qaiinsl ¢ npuMepamMu MPOCTHIX KOHTPAKTOB COTJIACHO 3aJaHMUS.

Teoperuyeckasi cnpaBka:

Ora paboTa IMOJHOCTHIO MOCBAIICHA U3YUEHHIO Cpebl mporpammupoBanus Solidity. OgHako mepen TeM, Kak MOrpy3uMCs B ee
U3ydeHHe, AaBaiiTe IIOrOBOPHM O TOM, KAKOTO POJa PAacpeeIeHHOE npulodiceHie HaM TIPECTOUT Halucath. B Xxo/1e 3Toro Kypca
OyneM co3laBaTh PacHpele/ICHHBbIH BeO-KOIICNEK C BBICOKOH CTENEHbI0 HaAeKHOCTH. Ero madexcnocms obecniedeHa camon
CTPYKTypoil OnokueiiHa. PacrpeneneHHOCTh jke O3HadaeT, YTO K KOILICTIbKY BO3MOXKEH 0ocmyn HECKOIbKHX MOJb30BaTeeil,
OJTHAKO PACIOPSDKATHCS XPAHAIIUMHACS B KOIIEIbKE CPECTBAMI MOXHO TOJIBKO IIPH HAIMYUH COOTBETCTBYIOIIETO JTOCTYTIA.

Kak >xe paboraeT pacnpeneneHHbIH Komrenek? Y Takoro KOIIelbKka eCTh HEKOTOPHIH OalaHC, M HECKOJIBKO II0JIb30BaTeNIeH MOTYT
MOAKIIIOYAThCS K HEMY H OTIIPABIISATH CPEJICTBA Ha ApyTHe cueTa. DTH onepayuu OTCISKHUBAIOTCS Yepe3 TPaH3aKIUK B OJIOKUeHHe.
PaccmoTpuM mopoGHee Ha puMepe. B HaleMm Komrenbke MsTh ThICsY eanHUL 3dupa, u adpec Oxdeadbeefl ormpasiser 3anpoc
Ha IEePeBOJ OJHOM ThICAYM eauHuIl ddupa Ha apyroil adpec O0xdeadbeef2. Komenek pomken OyaeT IpOBEPUTH, YTO OTIPABUTEND
YIOJHOMOYEH PACTIOPSKATHCSA XPAHSIIUMCS B Komienbke 3¢upoM. Eciti Takue npasa ects, 10 Ha adpec 0xdeadbeef2 ornpasurcs
MEePEBOI THICAYN eaUHUI d¢hupa. Kpome Toro, 310 coObITHE OYICT 3apErUCTPUPOBAHO, O TPAH3AKIIUH OYICT COCTABICH OTYET.
Jnst mporpaMMHUpOBaHUsI JaHHOTO TpHMepa B OloKuelHe OyaeM HCIONb30BaTh s3bIK NPOSPAMMUPOSAHUsL BBICOKOTO YPOBHS
Solidity. Solidity ouens moxoxx Ha JavaScript, Ho ecTh u pasnmuuust. To, 9TO B IPYTruX sI3bIKaX HA3BIBACTCS KJIACCaMH, B Cpene
Ethereum Ha3bIBaeTcst KOHTpakTaMu. KOHTPaKT MOXKET COCTOSITh U3 HECKOJBbKNX (GyHKIWH. Eme ecTh COOBITHS, ONMHICHIBAIOIINE
HCTOPHIO PabOTHI PACIPECNICHHOTO MPWIOXKEHHsI, a TaKKe JAPYrHe CTPYKTYpbl, Takhe Kak Ombnmortekn. Hamr cpaBHUTENBHO
NPOCTOI pacrpeneneH bl BeO-Komenek OyIeT COCTOSATh U3 HEecKONbKHX (yHKImiH. [IBe (QyHKIuM OyIyT peann3oBBIBaTh
VApagieHue yiemublMy 3anucsiMu ToJIb30BaTelel - 01Ha MO3BOJIUT 100aBIATh apeca, YIIOIHOMOUYCHHBIE PACOPSKATHC AGUpoM
B KOIIIENIbKE, & APYTast - OT3bIBATH docmyn K KouienbKy. CreruansHas ¢pynkyus 6yner mo3BOJsITh OTIPABISATh dGUp U3 KOIIeTbKa
JIPYTHM TI0JIb30BaTEIISIM CETH;, KPOME TOTO, IOJDKEH OBITh M CIIOCO0 MOJaydarh 3(Gup, 3TO OyAET peaJru30BaHO TaK Ha3bIBAEMOM
(dbynkiuei 3anacanus 3¢upa. Enne komrenek OyneT perucTpupoBaTh U OTIPABIATH COOBITHS Tpex BUAOB. OMHO coObITHE OyneT
cpabatsIBaTh MpH OTIIpaBKe 3(upa, BTOpOe - IPH PeIAKTUPOBAHUH aBTOPH30BAHHOTO Ha pacropsbkeHne 3pupom aapeca, a TpeThe
- IIPU OT3BIBE y TAKOTO aJpeca Mpas.

Kitacchl KOHTPaKTOB, GYHKIUHA U YCIIOBHMA

B 310ii paboTte OyayT pacKpbITHI CIEAYOLINE BOIPOCHL: KaK CO3aBaTh IPOCThIE KOHTPAKTHI, KaK BBIMJIAAAT CTPYKTYpa U QOYHKIHN
KOHTPAaKTa, a TAKKE KaK MCIOJb30BaTh ycioBus B cpene Solidity. Haunem ¢ mpocToro konrpakta. [ToHsATHE KOHTpaKkTa B cpeae
Solidity moxoske Ha MOHATHE KiIacca B IPYTuX S3bIKax mporpammupoBaHusa. KoHTpakT 3amaercs cioBoM contract, a 3atem emy

HeobOxomuMo jaarh umst. Ilycte 1o Gymer SimpleDapp. Wrak, crpykTypa MpOCTOr0 KOHTPAaKTa - 3TO UMS, CAVIHCCOHOE CLOBO
contract, u JIoTHKa KOHTPAKTa, 3aKIF0OYCHHAS B hucypHbie CKOOKU.

% Soliday reatime compder... X |1 =

o

o
€ e fethereumgithubio, ] -2 -BE B2 O}

2 x Contract Simple

©

1+ contract SimpleDapp {
2
3 )

v SimpieDapp

At Address Gt

Brtecade

ntertace

Web3 doploy

wDAgp

Toggle Detais

OGpaTI/ITe BHHUMAHUEC, YTO B OTOM XKE (baﬁne XPaHUTCA €11€ OJAWH KOHTPAKT.

% Soday pher X OF = o

€ e ethereumgithubio e *E + HO OO0

2 2 Contract Simple e 4 © & & v 2

o |

1- contract SimpleDapp {
2 Soldty version: 0.3 5-3c68

3 )

elease-Emsarpteniiang

Change

ract SomeOtherSimpleDapp { Cten

* Simpleapp 260es

At Addrass

Bytecode

otertaco. I
Web3 doploy

0a9p

Toggle Details
+ SomeOtherSampleDapp 280tes
At Address Create

Bytecode

ntertace.

Wb deploy

Ao




B mpasoit wactu 6paysepa Solidity BunHO, 9TO KOMRUAAYUA U OMAAOKA KOHTPAKTOB IIPOUCXOIIT 70 MEpe MX HAIMCAHHs, YTO
oueHb ymo0HO. MOXKHO CO37aBaTh KOHTpakT. EMy cpasy 3amaercst ompeaeieHHbI adpec. Hamr KOHTPakT CHaOXKEH TOJBKO
(dhyHKIHMeH 3anacanus d3pupa, ¥ He yMeeT Huuero apyroro. O6parute BHUMaHHE, YTO pa3ael ¢ HHTEP(PEHCHBIM KOIOM MYyCT.

4 Soliday reattme compder .. X | =A%
€ a fethereumigithubio v e Q *“E +AO U0 =
2z Contract Simple * ‘e 4 © @ % v o7 S
1+ contract SimpleDapp {
2 y €03
: } Changeto: v0.3.6-2016-08-31-3ccd198 [v
5+ contract SomeOtherSimpleDapp { Ovestwrap [JEnatée Optimization
6
) v SimpieDapp 26 optes
At Address Cresta
ol -
Executon cost 2039 gas
(falbocs)
Brtecade F 39380601060003960003 6060604056008 565500
ntertace }
Web3 deploy
uapp
3]
Togle Detalls
H063.BI/IM B HaAllI€ npuioodicerue NIEPpEMEHHYIO TUIla uint.
% Soliday reatime compder.. X | 4 - o0 x
€ a8 ‘ethereum.githubio, . ¢ a "8 & O Q=
22 Contract Simple * ‘o 4 © 6 & v 2 LA
1- contract SimpleDapp {
2 t someVar; v 3
3 ) Changeto: v0.3. 6-2016-08-31-cca198 5
5+ contract SomeOtherSimpleDapp { Ctextwrap CIEnabie Optimization
6
7)Y v SimpieDapp 25 optes
At Address Create |
Transaction cost: 55615 gas N W =
Exocution cost 2039 gas
(faltbock)
Brtecade [ 552600, 503360 Goesesbo0
ntertace
Web deploy
udapp
1
Toggle Detais
+ SomeotnersimpieDapp 26088
A Address [ Creota, |
Brtecode [ GesesEon
Interface ‘(:
Web3 deploy = = web3.echcontract (1117
vax - new(
wDADp =
o)

Ecnu 00patuth BHUMaHUE Ha pa3iell CO3aHks KOHTPaKTa B MPaBOil 4acTu Opay3epa, MOKHO 3aMETHTh, YTO QOCHYN K HEKOTOPBIM
MEPEMEHHBIM 10 YMOJUYaHHIO OrpaHuueH. UToOBl B3aWMOCHCTBOBATH C OTUMH TMEPEMEHHBIMUA W3 JPYTHX KOHTPAKTOB,
HEeoOX01MMO 3a1aTh psiit GyHKIHA. [TonpoOdyeM CKOMIMIMPOBATH HAII IPOCTOM KOHTPAKT W BCTABUTH €ro Ha BKIajke Functions.

% Soldty realtime compder .. X +
€ ﬂ ethereum githubo

@22 Contract Simple *

- fontract SimpleDapp {
uint someVar;
)

- contract SomeOtherSimpleDapp {
) I

% Sobidty realtime compder ... X | =

S 8 nitps//ethereum.githubio

S Funcﬁom._n.j‘i

% Solidity realtine compder .. X |

€ @ ethereum.githubso
22 Functions *
* contract SimpleDapp {
t someVar;
}

1
contract SomeOtherSimpleDapp {

1

NV BN



CosmaguM aBe (GyHKIMH Ui paboThl ¢ 9TOi mepemenHoi. B cpeme Solidity omHu (GyHKIHH MOTYT BO3BpPAIlaTh HEKOTOPHIC
3HAUCHMs, a Jpyrue - Her. 3amaauM nepeMeHHyro someVar. Ona Oyner Oparh 3unauenue npyroi nepemenHoit myvVar. Eme
moTpebyeTcst (hynkyus, BO3BpAIAIoONIas sHayerue SomeVvar.

% Solidity realtime compder .. X | 4 = o X
€ e jetharsmgituiblofbrs e as fEe RO o =
@ Functions * e 4 © 6 & v o2 S

1+ contract SimpleDapp {

2 int someVar; :

3 Changeto. v0.3.6-2016-08-31-3ccd198 v

a- function setSomeVar(uint myVar) {

5 someVar = myVar; Ovextwrap CIEnabie Optimization

6

7 ¥ SimpleDapp 167 bytes.

8- function getSomeVar() constant returns (uint) {

9 return someVar; At Address & I

10 } |

u 3 Bytecode

12 7 06257603156

13- contract SomeOtherSimpleDapp { Interface T

N = P—

Web3 doploy ar (T{~constancererae, “inpuca™s
wDApp

Toggle Detals

v SomeOther SimpleDapp 26 brles.

At Address E crese |

Brtecode I

Intertace [

Webs3 depioy = = a3, etk contEact (1117

vaz - inew

wDagp [ T Teincertace™t
[1\n", "bytecode”: 1

I i

Bce 3ti pyHKIMI OTHOCATCS K TOCTOSHHBIM (DYHKIMSIM, KOTOPBIE MOTYT TOJIBKO BO3Bpamarh 3HadyeHus1. OHU HE MOTYT H3MEHSTh

JTaHHBIE B OJIOKYEITHE M TO3TOMY AT X 00cueTa He TpeOyeTcsl TpaTUTh T'as.
TlocMoTpuM BHUMATENbHEE, Kak pabotaer npurodcenue SimpleDapp. Ceituac ¢ynxyus getSomeVar Bossparaer Hamie 9ucio. 1o

YMOJIYaHUIO 3Ta nepemeHHdaA paBHa HYJIIO.

% Soliday reatome compder... X | T
€ a fethereumgitiohio/browse e a e+ RO DO =
ER Functions * o 4 © 6 % v 2 %

1+ contract SimpleDapp {

2 t someVar;

3 Changeto: v0.3.6-2016-08-31-3ccd198 v

a function setSomeVar(uint myVar) {

s SomeVar = mpVar; 7o Wrap ClEnable Optimizaton

3 }

7 + SimpleDapp 167 btes

8 function getSomeVar() constant returns (uint) {

9 return someVar; At Address | Creste ]

10 } -

1 ) Transaction cost: 92181 935, & -

Execution cost: 30257 gas

13- contract SomeOtherSimpleDapp {

1 v x

15 ) Rt e AP SRR

{falbock)
Vaiue:
o x
ecoms Transaction cost: 21497 gas (¢ J
Execubon cost 225 gas
Decodea:
1 uinzse d.
"
F setsamavar !
Bytecodo [
oe2s7603e5¢
tertace
‘Web3 depioy
wagp
Toggle Details

26 oytes

B cpene Solidity mepeMeHHbIE WHUIMAIM3MPOBATH HE HYXKHO, HEKOTOPBIE 3HAUEHUS WM 3aJaHbl 70 YMOJIYaHHIO. Tenepb
nonpo0yeM 3a/1aTh 3TON MEPEMEHHOM APyroe 3HaueHue, HapuMep, 4. getSomeVar temneps Bo3Bpallaet YeThbipe.

% Soliday reatime comper . X | - o8 x
€ ie fethereumgithubiol e Q “E 4+ RO o =
ER Functions * ‘e 4 © 6 % v 7 %

1+ contract SimpleDapp {

2 Soudity version: 0.36-c580a5Release-E:

3 Changeto: ¥0.3.6-2016-08-31-

a- function setSomeVar(uint myVar) {

s someVar = myVar; O Text Wrap CJEnatee Optmization

6 }

7 v SimpleDapp 167 bjes

8- function getSomeVar() constant returns (uint) { .

9 return someVar; At Address Creste. ]

1 } 8
T Transaction cost: 92181 635 o -
12 Execution cost: 30257 6as
13- contract SomeOtherSimpleDapp {

14 v x
15} ;

L (tallback)
Value:
- x
SR Transacton cost: 21497 gas. (<4104
Execution cost: 225 635
odod:
1, uint256-4
[N
o
L e
Rosult 0r" o

Transaction cost: 41624 gas.
Execution cost: 20160 gas.

Bytecode
1606257603256

Intertace

Web3 deploy

ubagp

Toggle Details

Pabora ¢ ¢pynkumsamu B Solidity He oTiHdaercst OT APYrHX SA3BIKOB MporpamMmupoBaHusi. Hampumep, MOXHO 3amaTh APYTYIO
¢byHKuMIO, KOTOpas OyaeT YMHOXATh Hally MEePEMEHHYI0 Ha YeThIpe M 3aJaBaTh Kakoe-HUOYIb 3HaueHue OPYroi MepeMeHHOM.
Teneps @ynxyus getSomeVar Bo3Bpaliaet mecTHaATh.



% Solidy reatime compder .. X | o

1
Q
m X

€ 8 ‘ethereum.githubio e "8 & A O 090
2 Functions. e 4 © & & v o2 S
1+ contract SimpleDapp {
2 t £03
2 Changeto: v0.3.6-2016-08-31-3ccd198 |v
4 function setSomeVar(uint myVar) {
s soneVar = mgNrs et wrap CJEnatie Optimization
6 }
7 v SimpleDapp 213 dytes.
8- function getSomeVar() constant returns (uint) {
9 return someVar; At Address Create
10 }
1 Transaction cost: 104457 gas m -
12 function setSomeVarTimesFour(uint myVar) { Execution cost: 39409 gas
13 setSomeVar(4 * myVar);
14 ) x
15 )
(faltback)
17+ contract SomeOtherSimpleDapp { .
18 getsomevar ) [Reye x
s Transaction cost: 21497 gas (<41030
19 } Execution cost 225 635
od:
1 uint255 16
"
‘setsomevar '
‘setSomeVarTimesFour 4
Resuit 0 o -

Transaction cost: 41662 gas
Execution cost: 20198 gas.

Bytecode

Intertace

Web3 deploy

AP

Toggle Details
* SomeOtherSimpleDapp 268

At Address Create

Bytecode [€060604052600880601060003860007360606040526008565500

Inteface ‘ 0

B cpene Solidity comepxumoe KOHTpakTa MOXET oOpamiatbCs K JApyroMy KOHTpakTy. JlaBaliTe co3maiuM KOHTPAKT
SomeOtherSimpleDapp, koropslii 6y et Bo3Bpamars snauenue SomeVar us kourpakra SimpleDapp.

Konempyxmop B cpene Solidity paboTaeT IpuMEpHO TaK e, Kak u JII00oH apyroi koncmpyxmop. OH OyIeT BBI3bIBAaThCS, KOTIa
KOHTPAKT CO3[aeTCsl, & ero hyHKyusi HA3bIBACTCS TaK e, KaK M caM KOHTPAKT. BOT mpocToit komcmpykmop Ais KOHTpakKTa
SomeOtherSimpleDapp. IopaGoraem ¢ xonrpakrom SimpleDapp. CosmamuM mepemennyro tuma SimpleDapp, uroObl mpu ee
HWHUIUAIN3AIANA BO BPEMs CO3J[aHUsI KOHTPAKTa OHa cpasy monydmia tun SimpleDapp. 9to Gymer pabortars, eCiii HANPSIMYIO
yKa3aTh adpec KOHTPAKTA, SBILIFOIIETOCS HCTOYHHKOM THIa. MokeM co3/1aTh elie oaHy konuio SimpleDapp.

% Solidty reatime compler . X | 4 - 8 x
€08 thersumgithubio, ¢ a 4B 3+ A OO0 =
22 Functions o 4 © o & v 2 s

1+ contract SimpleDapp .

2 ar; 1 Sodity version: 0.3 6-HcsadaSRelease Emsaiptenciang

3 Changeta: v0.3. 6-2016-08-31-3ccd158 (5

4 function setSomeVar(uint myVar) {

s someVar - myVar; Civet wiap ClEnable Optimization

3 }

7 v SimpleDapp 213bptes

8 function getSoneVar() constant returns (uint) {

9 return someVar; At Address
10 )

1 Brtecode
12- function setSomeVarTimesFour(uint myVar) {

13 setSomeVar(4 * myVar); -

14 )

15 }

Web deploy

17+ contract SomeOtherSimpleDapp {

18 SimpleDapp simpleDapp; o

19 SinpleDapp newlnstanceOfSinpleDapp;

20 . Toggle Detalls
21-  function SomeOtherSimpleDapp(addr erelsMyOtherContract) {

2 simpleDapp - SimpleDapp(whereIsMyOtherContract); + SomeOther SimpieDapp 31008
23 newlnstance0fSimpleDapp = new SimpleDapp();

2 ) At Address create.

25 ——

% Brtecose o

27 ) 121916908302179055506040

Intortace
1
Web3 deploy
w0ADD
Toagle Detail

TTocmMoTprM, Kak MOXKHO B3aMMOIEHCTBOBAaTh C KOHTPAaKTOM. B ciiyuae ¢ mepBbIM KoHTpakToMm SimpleDapp mmeem meno co
CCBUIKOM Ha KOHTPAaKT, CO3/IaHHbIN BbImie. Kak e 310 paboraer? Msl co3nanu koHTpakT SimpleDapp. ¥V Hero ecth HEKOTOPBIH
aopec. Ceituac ghynxyus getSomeVar Bo3Bpariaet Hollb, IIOCKOJIBKY MBI HE YKa3ajil KOHKPETHBIH adpec.



g% v

e

€ e 36 € | Q suchen "8 ¥ A O 00O =
22 Contract Simple  Funetions X Conditonals. ‘e 4 © & @& v 1 %
1- contract SimpleDapp {
2 vint someVar; ‘Sohdity version: 0 3 6-c58daSRelease-Emsaipteniciang.
3 Change to: v0.3.6-2016-08-31-3ccd1 !
4-  function setSondVir(uint myVar) {
5 Var ~ myVar, Otextwrap CEnatie Optimization
6
7 v SimpieDapp 13
8- function getSomeVar() constant returns (uint) { = b
5 return soneV AAddress [ .|
10 }
1 Transaction cost: 104457 gas -
12+ function setSomeVarTimesFour(uint myVar) { ‘Execubon cost 39469 gas.
13 setSomeVar(4 * myVar);
14 . x
i L e
17- contract SomeOtherSimpleDapp {
Sinpledapp siapleDapp; L Bt 2
;: SimpleDapp nallnstanuofswlﬂhw, n-enumm
21-  function ontract) { “ms”
2 simpleDapp - SimpleDapp(wherelsMyOtherContract); [
23 newInstance0fSimpleDapp « new SimpleDapp();
24 .
= I w
Bytecode I
Interface. ] i ', "inputs®: (], 'ge! '+ "outputs®:
Il!"n‘-&'x"v vpe! 1. "typens . o "inputat:
Web) deplay. [vaz - 3. eth, ', Tinputa”:
{41 g ) "outputat:
uDApp. 1t i=pleDapp®, 0 2! , \ "inp: {1, \"nane
I \*eutpuzs\*: | Areype\t 1\"eype
Toggle Detals
381 oftes
| s
[
Interface. [Tisze
lig vpens 11, "expe )
Web) deploy [vax =y, VI! of type address bexe B
vaz
wDAPD. (¥, o €™ 1= ((\"inputs\*: [{\"name
L SEa PR R i)
Togole Detats i
CkomnupyeMm adpec u co3naaum OtherSimpleDapp.
C Qe 0 & AO0O00 = .
o 4 v 6 4 v 1 S
. .
o 4 v 6 & v 2 - >
Sokty rerwon: 3 ) £ RBICK R I+ ETICERNIG Chngete ¥0.3.6-2014-00-31-Soedi M &)
Chasoa e ¥0.3, 6-3034-20-31-Do0at e 5] O tet g O nanie Opmeston
Cltee e Cltnsse Cpamcaton * SovgnOne M
[ Mo M e
i e e "
Cnecuson cost 10440 Gas
Transacion cont 104457 o -
A necuton coat 19649 Gas. . .
. *-—qm =
E—C Tt ok 138 08 =
I e = ——
cont 088 [ mes)
necton cone 724 e
o ot
P -
s o mve
0 e ]  —

It "o 2 *ee’ *isperar
I'O‘l I
TRane® | SgerionaVer®, “putpvie® |
I v T I B
Ieriepe 3 A rome
12

B kontpaxre OtherSimpleDapp noka HeT HacTOAIMX (YHKIHIA.

v SimpleDapp 213 bytes.
Ao L o
Transaction cost: 104457 gas. . x
Execubon cost: 38459 gas.
v {memory) X
(e T -
Transaction cost: 21497 gas. (caveal)
Execution cost: 225 gas.
Decoded:
1. uint256: 0
Bytecode [€36060405260c58060106000356000236060604052600038720100600000060600000060600600
4604D8 78063
Interface [l"eeuun:":m,'uuuu"l).'nnne"'qu!ueV.t “outputs®:
[{*name":"", "rypa=: 11, "cype” Tt ifalse, "inputs”:.
Web3 deploy var si = web3.eth e strue, "inputs®:
1), "name®: "getScmeVar®, “outputs®:
uDApp [{"name®:"SimpleDapp®™, "interface™:"[{\“constant\":true, \"inputa\":[], \"name
\":\"gecScmeVar\”, \"outputs\": [(\"name\":\"\*, \"type\":\"uint256\"1],\"type
Toggie Details
+ SomeOtherSimpleDapp 381 bytes

Error enceding arguments: SyntaxError: JSON parse: expected” of T after array elernent at line 1 colurgn 3¢

Transaction cost: 191076 gas. . x

Execution cost: 113896 gas

< >
x

I.



Masaiite HanuieM napy GpyHKIMH 1j1s1 JeMOHCTpaluu paboTsl cebliok. OHa Bo3Bpainaer getSomeVar us konrpaxra SimpleDapp,
YTO ABJIAETCH CChUIKOM Ha y komuto SimpleDapp. pyras Bo3sparuaer getSomeVar uz Hosoii konuu SimpleDapp.

% Soliday realtime compder ... X | =

€ @ nipsy/ethereum.githubio, L
@ Functions

1+ contract SimpleDapp {

2 int someVar; 1

3

a- function setSomeVar(uint myVar) {

5 someVar = myVar;

6 }

7

8- function getSomeVar() constant returns (uint) {

9 return someVar;

10

11

12- function setSomeVarTimesFour(uint myVar) {

13 setSomeVar(4 * myVar);

14

15 )

16

17 contract SomeOtherSimpleDapp {

18 SimpleDapp simpleDapp;

19 SimpleDapp newInstanceOfSimpleDapp;

20

21-  function SomeOtherSimpleDapp(address whereIsMyOtherContract) {
22 simpleDapp = SimpleDapp(wherelsMyOtherContract);
23 newInstanceOfSimpleDapp = new SimpleDapp();

24 }

25

26+ function getSimpleDappSomeVar() constant returns (uint) {
27 return simpleDapp.getSomeVar();

28 }

29

30~ function getNewInstanceOfSimpleDappSomeVar() constant returns (uint) {
3 return newInstanceOfSimpleDapp.getSomeVar();

32 }

33

34

s )

Cozmanum SimpleDapp emie pas. Tenepb M3MeHHM 3smauenue SomeVar B mepBoM koutpakte SimpleDapp, mycts 310 Oymer
mIecTHaauaTh. BuaHo, uro @ymkyus getSomeVar w3 mepBoil KONMMM KOHTpaKTa BO3BpAINAeT INECTHAAUATh. DyHKyus
GetSimpleDappSomeVar u3 apyroro KOHTpaKTa, CChUIAIOIIEr0Cs Ha KOHTPAKT BBIIIIE, TOKE BO3BPAILAET IIECTHAIATE, TOCKOJIBKY
SIBJISICTCSL CCBUIKOM Ha paHee CO3/1aHHbII KOHTPAKT.

% Solidity realtime compder... X | 4 - 0 x
€08 fethereum,githubio) c "8 $ ao o =
22 Functions e 4 © & & v 2 S

1- contract SimpleDapp {

2 int someVar; Sty version: 0.3 6-3c580sSRelease Emscrpteniiang

3 Changeto: v0.3.6-2016-08-31-3ccd198 v

a function setSomeVar(uint myVar) {

5 someVar - myVar; I 7et wrap CJEnable Optimization

6 }

7 ¥ SimpleDapp 2130es

8 function getSomeVar() constant returns (uint) {

9 return someVar; At Address { Create.

10 }

1 Transaction cost: 104457 gas m -

12+ function setSomeVarTimesFour(uint mar) { Executon cost 39469 65

13 setSomeVar(4 * myVar);

1 } = x

15 }

16 {folback) |

17+ contract SomeOtherSimpleDapp { - o

= % tSomevar x

18 SimpleDapp simpleDapp; * Transaction cost 21497 g3s. (<4100

19 SinpleDapp newInstancedfSinpleDapp; Execution cost: 225 gas.

)

Decodod

21-  function SomeOtherSimpleDapp(add: herelsMyOtherContract) { 1. uint255: 16

2 sinpleDapp - SimpleDapp(whereIsMyOtherContract);

2 newInstance0fSimpleDapp - new SimpleDapp(); - I

2 }

2 setsomevar

26+ function getSimpleDappSomeVar() constant returns (uint) { isgre

27 return simpleDapp. getSomeVar(); T N

2 } s

2 Resuit 0r W

30+ function getlewInstanceOfSinpleDappSomeVar() constant returns (uint) { Tramsaction cost: 41662 gas.

31 return newInstanceOfSimpleDapp.getSomeVar(); Execution cost 20198 gas.

32 }

3

u Btecode

3 )

ntertaco
Web3 deploy
u0App
Toggle Detalls
+ SomeOtherSmpieDapp 16 opes
At Address [ Create. “Oxchbeseci6746218a5bedshI360b8620222804439"
Transaction cost: 300978 535 o -

Execuion cost 200744 9as.

A Apyras ¢yHKL{ufl no-TMIPEKHEMY BO3BpAIA€T HOJIb, [IOCKOJIBKY OHA CChUIACTCS Ha HOBYIO KOIIMIO KOHTPAKTa.



€ U@ nipsy/ethereumagithubio/browser-solidity/#version0.3.6

2 Contract Simple ~ Functions X Conditonals
1+ contract SimpleDapp {
2 uint someVar;
3
4+ function setSomeVar(uint myVar) {
s jar « myVar;
6
7
8- function getSomeVar() constant returns (uint) {
9 return someVar;

=
s

function setSomeVarTimesFour(uint myVar) {
setSomeVar(4 * myVar);

- contract SomeOtherSimpleDapp {
SinpleDapp simpleDapp;
SinpleDapp newlnstance0fSinpleDapp;

function ty ontract) {
tract);

g2 L Bl 2l e

}
function getSimpleDappSomeVar() constant returns (uint) {
return simpleDapp. getSomeVar();

function getNewInstanceOfSimpleDappSomeVar() constant returns (uint) {
return newlnstance0fSimpleDapp. getSomeVar();

FURNHSERURRRURNNBERNEREERE

€ | Qsuchen "8 ¥ A O0D0O =
Execution cost 30469 gas. - -
v x
[ .
Transaction cost: 21497 gas (cavoa)
Execution cost: 225 gas.
1. uint256. 16 s
[ sonearosos ¢
Resuit 0 -
Transaction cost: 41662 gas.
Execution cost: 20198 gas.
Sricide [
Interface: T ,"inputsti(], B "outputat:
[{{ramariee, heppet: "o 1  *tapucans
Web3 deploy fraz = T R
[}, "name": "getscaevaz®, outputat:
w0ap § g 3 N Teoue, \impaEa (], Vaane
I\*:\"gecScmeVazr\*, \"outputs\": [ (\"name\":\"\*, \"type\":\"uint28€\*} ], \"cype
Toggle Detais
v SomeOther SampieOapp 816 dytes
At Address SRR oxcovesectsrasisosnedsbrsavssansazsnsass
Transacton cost 300978 525 e
Execution cost 200744 gas.
. =
L R *
cost: 21941 gas (caveat)
Execution cost 669 535
Decoded:
1 uint256: 16
[ it = i
o8t 21019 938, (01030
Execution cost: 647 gas.
Decoded: I, \y ¢
1.uinzs6; 0 /

PaccmoTpum apyroii nmpumep. Co3aaaiM HOBBIK KOHTPAKT U HOBYIO IIEPEMEHHYIO.

% Soldity realtime compder . X

€ @ Jethereum.githubio, browser 50k ty/#versan + 0 16
22 Gt Soroe Functions X
1+ contract SimpleDapp {
2 uint someVar;

R ———————————————————————_—_— e

€ @ e eherem s rowser - 1ond ty Sversen < 0.1
L Ceel e i Condmionals
1+ contract SomeContract {

2 wint fori

3

4

s

‘)

€ Q suches

‘e 4 v & & v

-

Chasgets ¥3.3,4-3014-08-21-30maine [

a0 $nO00 =

3wt i DlEnasis Cpamesmon
Hiomeconsact B
Ao [ o ]
|
rtace [ﬁ
Vet Seguoy ﬁ: - - 3 i
*oko T
[3vass ey 1
Toggt e

A Teriepb NPUMEHHUM YCIIOBUE M BEPHEM KaKoe-HUOYIb 3HaueHue JUTS CITydaeB, KOTa 3HaueHue TIepeMEHHON paBHO JBYM, MEHBIIIE
JBYX WM Oonblie AByX. JlJisl BBOJA 3TOrO YCIOBHS TPUTOIUTCS caydcednoe crogo if. Cozmamum eme oaHy (QyHKUIHIO s

YCTaHOBKHU 3HAYECHUS I1€ eMmeHHOH. Tenepb co31a1UM KOHTPAKT.
% Solidy realtime compder ... X

€ @ hitpsy/ethereumgithubio/browser-soligty/version=03.6

22 ComctSiple Fucions Conditionals %

1 contract SomeContract {
uint someVar;

2

3

4 function getMyVar() constant returns (string) {
B 1f(somevar > 2)

6 return "greater two";

7 } else if(someVar - 2) {

8 return “is exactly two";

9 } else {

10 return “is smaller two™;

12 }

14 function setMyVar(uint myVar) {
15 someVar - myVar;
}

€ | Q suchen e NS00 =
» 3
¢ 4 © & & v ? v
Changeto: ¥0.3. 6-2016-08-31-3ccd198 (5]
O3 7est wrap CJEnable Optimization
+ SomeContract 03ptes.
s ey
Transaction cost™7415 gas W
‘Execution cost: 97123 53s.
B x
[ x
Transaction cost: 22029 G, (caves)
Exocution cost 757 gas.
Decoded:

1. siring is smaller two

wint256 myvar

Hl

[ S einputat
e % e 1 , "outputen:
Web3 deploy = =R et =Tnpaeant
L 24 '+ "eype 1 't  "outputa®:
Az [f T \"Inputa\= [(\"aane
[\=:\ =y vpe 1 L \"outputa\": (], \"cype
Toggle Detaits

W3naganpHO nepemeHHas someVar umeer 3nauenue HOJIb, YTO, KOHCYHO, MCHBIIC IBYX. W3menum 3nauenue Ha YEThIpE.



% Solidy reatime compder .. X

€ 0 @  hitpsy/ethereumgithubio/browser-solidity/#version=0.3.6 € | Qsuchen *“@e +H 0090 =
®a Controct Sirpe Functions Conditonals o 4 0 @ & v o2 S
1+ contract SomeContract {
2 uint someVar; Soldty version: 03 5-1ceadasRelease Emscrplenciang
) Changeo; v0.3.6-2016-08-31-3ccd138 [&]
a- function getMyVar() constant returns (string) { A
5. if(someVar > 2) { O Tent Wrap CJEnabie Optimization
6 return “greater two";
7- } else 1f(someVar == 2) { + SomeContract s03tpes
8 return “is exactly two";
S e Com
10 return “is smaller two";
1 ) “Transaction cost: 177415 6as. -
2} Execubon cost 97123 635
13
14~ function setMVar(uint myVar) { x
1 someVar far;!

Transaction Cost: 22029 9as. (caveu)
Execution cost 757 gas
Docoded:

8%
B
.

1.540g 1 smaller o
4
Result 0¢ o
Transacton cost 41602 935
Executon cost: 20138 gis
Prisci. I
ntertace I Tmpate
It < mmyVazn, "eypen: 1, "namen: maectyvare, moutputat:
Web depioy ez by TEatas, Timparat
|t name®: mayvaz=, =cype 1), "hame: seckyVar®, "outpatat
woazp T : 5 T TEaise, Fimpute el [V Rae
[\= i\ mgvar\ =, A meyper =\ "uinc 256N e 1, \ rame\ "\ "aetMyVAZ ) \ "oUTUER\ " (], \"Eype
Toggle Details

Teneps ¢ynxyus getMyVariable sozspamaer "greater than two", Kak M J0JKHO OBITb.

¢ Q suchen T8 & A & 900 =
e 4 ©o &6 % v 7 s
Solidity version: 0.3 6-3ic68daSRelease-Emsaiptendang
Changeto: v0.3.6-2016-08-31-3ccd198 [v]
[ Text wrap [JEnabée Optimization
v SomeContract 503 bytes
Transaction cost: 177415 gas . =
Execution cost: 97123 gas.

v SomeContract a1 0x61003! 4612097

s -
020

726561746572207477610

0
Transaction cost: 21947 gas. (Coveal)
Execution cost: 675 gas.
Decoded:
1 string: greater two

L

Result: "0 . x
Transaction cost: 41602 gas.
Execution cost: 20138 gas.
Bytecode |¢usosoqoszuonsaonoo:z €0003%6000£360606040526000357c0100000000000000000000000
| 4£1£7d14610044578063480e2c361461008c
Interface [{"constant":false, "inputs":
[{"name®: "myVar”, "cypa¥:"uinc256"}], "name" : "secNyVar®, "outpura”:
Web3 deploy [var scmecontractContract = web3.eth.contract([("constant":false,"inputa®:
[{"name®: "myVaxr®, "cype®:*uinc286"} ), "nane” 1 “sectMyVaxr®, "outputs®:
uDApp [{"name®:"ScmeContract®, "interface®:"[{\"constanct\":false, \"inputa\":[{\"name

"\ "myvVar\", \"cype\":\"uint256\"}], \ "name\":\ “secMyVar\", \"ourpurs\": (], \"type

W3smennm 3nauenue SomeVar ua asa. Termeps getMyVariable Bozspamaer "is exactly two".



©

& 4 © &6 & v ?

Solidity version: 0.3 6-
Changeto: v0.3.6-2016-08-31-3ccd198 [v|

O 7extwrap [JEnabée Optimization

* SomeContract 503 bytes
nses o
Transaction cost: 177415 gas. E x
Executon cost 97123 gas
* SomeContract at 0x61003: 61209 44118 %

32065786162746¢7920747

Transaction cost: 22028 gas. (coved)
Exocution cost: 756 gas.
Decoded:

1. 8ting: is exactly two

2

Result: "0x" m x

Transaction cost: 41602 gas.

Execution cost: 20138 gas.

Result: "0x n x

Transaction cost: 26602 gas.

Execution cost: 5138 gas.
Bytecode 60606040526101e5806100126000396000£360606040526000357c0100000000000000000000000

0000 0090048063324£1£7d14610044578063480e2c361461005c

Iinterface

[{"constant":false, “"inputs”:
[{"name*":"myVax", "type®”:"uint256"}], "name": "setMyVar", "outputs":

Web3 deploy [var scmecontractContract = web3.eth.contract([({"constant":false, “inputs®:
{{“name®: "myVar®, "type®: "uint286"} ), "name" : “setMyVar®, "outputs®:

uDApp [{"name™:"SomeContract™, "interface™:"[{\"constanc\":false, \"inpurs\": [(\"name
A"\ "myVar\", \"cype\":\"uinc256\"} ], \"name\":\ "secMyVar\", \"ourputs\": (], \"cype

Toggle Details

MosxHO 3amaBaTh (YHKINH, KOTOpBIE OyAyT BO3BpamiaTh OoJibllie OIHOW mepeMeHHOH. Dyuxyus getMyVar BosBpammaer nBe
HepeMEHHBIX: CTPOKY U TlepeMeHHyI0 someVar.

| % soideyresime compder... X | o - 06 x
€) © 8 | nttpsrethereumgithubin/ixowser-soidiy/tverion =036 @ | Qsuchen 4“8 4 AO00O =
Y onract Simple Functions Conditionals e 4 © @ & v 2 S

1- contract SomeContract {

2 uint someVar; v
3 Changeto: ¥0.3.6-2016-08-31-3ccd198 (&
4 function getMyVar() constant returns (string, uint) {
s if(someVar > 2) Clextwrap CJEnabie Optimezation
6 return ("greater two", someVar);
7 } else if(someVar == 2) { v SomeContract s40oytes.
8 return ("is exactly two”, someVar);
T . e
10 return ("is smaller two”, someVar);
1 Transaction cost: 185899 gas. x
12 } Exocuton cost: 104529 gas.
13
14-  function setMyVar(uint myVar) { N x
15 someVar - myVar;
B e
17 g
5 ) [ .
Transaction cost: 22121 Gas. (cae)
Exocution cost 849 gas.
Decoded:
1.3t is smaller wo
2 uine256.0
Bytecode. [
ntertace T("constant®: faiss, “Inpatans
[ (vname*: mmvaz*, "epe' 1. "namer: R
Web deploy fraz = T ({("conscanc® ifalse, "inputs":
i :"mpVaz®, "cype®: "uinc256%) ], +=secMyVars, "outpucans
uapp I T 7 TFTIN-CoRstant\~i false, \*inputa\=1 [(\-nane
[N\ vari %, "eype\ s\ Pusncas6\") ), \ name\ "\ "aecHyVaz ", \ "outputa\ i ], \"Eype
Toggle Details

Tlomumo ycnoBHoit ¢yHkuy if, B cpene Solidity ects u apyrue cocTaBHbIe CTPYKTYpbI, Hanpumep, else, while, for, break, continue,
return u short if. YroOsr y3HaTh GOIBIIE O CTPYKTYpPax KOHTPOISI, PEKOMEHIYETCsS 03HAKOMUTBCA ¢ HoKyMmeHTanueit Solidity Ha
http://solidity.readthedocs.io. Tam XpaHUTCS OrPOMHOE YHCIIO IPUMEPOB M BAPUAHTOB NpUMEHeHus cpenbl Solidity.



http://solidity.readthedocs.io/

% Solidity reaitime compiler.. X  [[E] Expressions and Control St.. X | 4

D& htt dity.readthedocs.io/en/late t tructures.t

# Solidity

Docs » Solidity in Depth » Expressions and Control Struct

Expressions and Control Struc

Control Structures

& Solidity in Depth Most of the control structures from C/JavaScript are availz
) ; ) .Sothereis: if, else, while, for, break,
Layout of a Solidity Source File
semantics known from C or JavaScript.
Structure of a Contract
Types Parentheses can not be omitted for conditionals, but curly
= a = haodi

HacnenoBanue u abcTpakTHBIC KOHTPAKTHI

B pamkax 3To# paboThl MOroBOpHM O HacienoBanuu B cpene Solidity. Solidity mommep:kuBaeT muodcecmeenHoe Haciedosanue.
Tloapo6uO paccmoTpuM mpuMepsl U3 qokyMenrtauuu Solidity: Tpu Ha nacredosanue v OOUH Ha KoHcmpyuposaHue. Ilpumepbl
MOYKHO CKOTIUPOBATh U3 JOKyMeHTauuu B 6paysep Solidity.

i} iy " X & - o X
€ @ ethereumgithubio, . e "B & OO0 =
B Multiple Inheritance * o 4 0 6 & v 7 %
1+ contract owned { -
2 function owned() { owner « msg.sender; } y 3
3 ddress owner; Changeto: ¥0.3. 6-2016-03-01-bSd941d <
a )
5 Oventwrap ClEnabie Optimization
6
7 W anscn B Transact @ Cal
8 e 2 i ing
9 ternal funct ables. The t be + Config
10 a ext t thoug!
- contract mortal is owned { At Address
function kill() { e
if (msg.sender -~ owmer) selfdestruct(owner); el "
I cokup®, "outputs
} Toggle Details
* NomeReg
At Address
impl 1 ntertace T
s = [ 2711, "name”: "register”, "ouTpuTa®:
* contract Config {
function lookup(uint id) returns (add adr); Toggle Detalls
< }  Pricefeed 1105 bytes
At Address
- contract NameReg {
function register(bytesi2 name); i
function unregister(); =
} Interface
Web3 deploy
¢ e b wDagp
* contract named is ownefl, mortal {
- function named(bytesi2 name) {
Toggle Detals
Config config - Config(exds 23970); Tocele Qe
NameReg(config. lookup(1)).register(name); * mortal 277 vytes
At Address. Create i
Bytecode
function kill() {
if (msg.sender =« owner) { Intertace
Config config - Config(Pxd5f9dBd94E86e70006e474c3Fb14dA3e2623970);
NameReg(config. lookup(1)).unregister(); Wi deehy
@ functi uDApp ‘alse, \"inputs\”: (], \"name
mortal.kill();
} Toggle Details
3 v namaa a00 nuas

Ipocroit korTpakT Owned. B Hem ecTb KoHcmpyKkmop, y KOHCTPYKTOpa €CTh BIajeliell, a adpec BIaJeNblia yCTAHABIHBACTCS
paBHBIM afipecy OTmpaBuTens coobmenns. O6vexkm COOOMEHUS UrpaeT ocoOyio poib B cpexe Solidity m MMeeT HECKONBKO
3HaueHnil. OHO U3 HUX - 3TO OTHpaBHUTENb. ECM KTO-TO OTIpaBIsieT B KOHTPAKT CPECTBA HIIM CO3/aeT HOBBIM KOHTPAKT, 00beKm
msg.sender OyzaeT conepikaTh aopec co3aaTeNsi KOHTPAaKTa WK OTIPABHTENIS CPE/ICTB.

li]Comnm—Solid’RyOLO... X % Solidity realtime compiler... X = ==

(' A htty ethereum.github.io e ty/#ve

£ t tract Multiple Inheritance *

1~ contract owned {
function owned() { owner = msg.sender; }
address owner;

QVONOWVHEWN

[

B xontpakrte Owned koncmpykmop yCTaHAaBIMBAET aopec BIajeiblia PaBHBIM aapecy OTIpaBUTeNs coobuieHus. [locMoTpuM Ha
KOHTPakKT mortal. DToT KOHTpaKT sABJIAETCS AOUYEPHHUM 1o OTHOLICHHIO K KOHTpakTy owned. OH o6mafaer MOMOJTHHUTEIbHON
¢yuxuueii kill. Korna konTpakt mortal BeimonHsercst, oH aBToMaTH4Yeckn obpaniaercs K KOHTpakTy OWNed u nmepeMeHHoit Owner,
XpaHsuieil adpec monb3oBaTelns, BbIONHAOIEro koA IIpu BeizoBe GyHkumu Kill u3 kontpakra mortal Gyzer mpousBeneHa
MPOBEPKa, SBISIETCS JIH NOIb308AMeNb, & UMEHHO omnpasumens coobujenus, Msg.sender, BuagensieM, U B ciydae yCIEIIHON
MIPOBEPKH KOHTPAKT CAMOYHHYTOKHTCS M BEPHET BCE OCTABILHMECS CPE/ICTBA BIIAJICIbILY.



[E] Contracts — Solidity 020.. % & Solidity realtime compiler... X =
€ & hittps://ethereum.github.io : ty/# =

B & Multiple Inheritance

1~ contract owned {
function owned() { owner = msg.sender; }
yddress owner;

NV E WN
—~

o

internal t t1 and tate ariabl
10 accessed external
11~ contract mortal is owned {
12~ function kill{) {
13 if (msg.sender owner) selfdestruct(owner);

ia

B sTom NpuUMEpe 1Ba HHTepq)efIC&, W J1Ba a6CTpaKTHBIX KOHTpAaKTa. B zaBucumocTH ot CUTYyalluu UX MOKHO pacCMaTpUBaThb no-
pasHoMy. B nmanHOM citydyae Oynem cuntath X HHTepdeiicamu. HTepdeiichl BRINIAAT Tak e, Kak adCTpaKTHbIE KOHTPAKTHL. Y
HHUX €CTb UMs KOHTPAKTa, a TAKKE 3a/laHa ¢yHKL{u}Z, HO T¢J1a (byHKHI/II/I HET. DTO OTHOCUTCS H K KOHTPaKTy NameReg.

B & Multiple Inheritance
11~ contr‘a&rmor{:alris O\:medA( - ) .
12~ function kill() {
13 if (msg.sender owner) selfdestruct(owner);

21 functions it can only be used as an inter

22~ contract Config {

23 function lookup(uint id) returns (address adr);
24 }

27~ contract NajeReg {
28 function register(bytes32
29 function unregister();

Paccmorpum koHTpakT named. OH SBISIETCS TOYEPHUM Cpa3y IS IBYX KOHTPAKTOB, YTO NEMOHCTPHUPYET MHOJICECHBEHHOE
nacnedosanue B cpene Solidity. CHauana HacJIeayrOTCsl CBOWCTBA OCHOBHOTO KOHTPAKTa, a 3aTeM - Koutpakta mortal. Kourpakr
mortal, B cBoro ouepeds, sBIAETCA JOYEPHUM 1O OTHOLICHHIO K KoHTpakty owned. Kourpakr named - 3to ouepenaHOi
KOHCMPYKMOop, KOTOPbIA TpeOyeT UMsl B KaUeCTBE BXOJHBIX JAHHBIX U BBIMOJNHSAET HEKOTOPbIE onepayuu. OH TAKKE COIAEPKHUT
obyuxuro Kill. Ota ¢gynxyus nepenuceisaer dyukuuo Kill, yaacienosannyro ot konrpakra mortal. Ho ¢yuxyus Kill Bemmosnasier
HECKOJIbKO Apyrue onepayuu, ueM gyuxyus Kill, yaacnenosannas ot konrpaxra mortal. B utore ona Hocur nazsanue mortal.kill.



25

26

27~ contract NameReg {

28 function register(bytes32 name);
29 function unregister();

3@ }

31

32

33 Multiple eritance is ible. Note that ed” i
34 also a base f tal t € onl

35 i ance of e for vir
36~ contract named is owned, mortal {

37~ function named(bytes32 name) {

38 Config config = Config(@xd5f9d8d94886e70b06e474c3fbl4fd43e2£23970);
39 NameReg(config.lookup(1)).register(name);

40

41

42

43 me

45~ function kill() {

46~ if (msg.sender owner) {

47 Config config = Config(@xd5f9d8d94886e70b06e474c3fbl4fd43e223970);
48 NameReg(config.lookup(1)).unregister();

49 It i till ible tc all a ecif

50 overridden ¥

51 mortal.kill();

PaccmorpuM cnenyromuii konTpakt PriceFeed. On siBisercs moyepHUM cpasy Ijs TpeX KOHTpakToB. OIuH M3 HEX - 5T0 OWned,
OCHOBHO#1 KOHTpaKT. BTopoii - 310 mortal, a tperuii - named, Hanpsmyo 3agaromuii uMst. Eciiu konempykmop tpebyer apzymenm,

HanpuMep, KOHTPaKT Named: MMs KOHTPaKTa, UMsI KOHCTPYKTOpA - 3TO TPEOOBaHUE TOKHO OBITh YIIOMSHYTO B 3aT0JIOBKE.

55

56

57

58 ’
59 // t 15t

68+ contract Pricefeed is owned, mortal, named("Goldffeed”) {
61-  function updateInfo(ul

62 if (msg.sender == owner) info - newInfo;

63 }

B kontpakte PriceFeed ects u apyras joruka. [TocMOTpUM, 4TO MPOU30MIET, €CiU pyroil KOHTpakT BbzoBeT PriceFeed u ero
¢byuxuuro Kill. Bepremcs k korTpakTy owned ¢ koHCTpyKTOpoM. ECTh KOHTpakT mortal, semstommuiicst rouepHuM 1uist owned, a
taxxe gyuryus Kill. Kpome Toro, ects koHTpakTsl Basel u Base2. O6a onu sBisitoTcs fouepHuMH it mortal, o6a Hacneayror
¢yuxuuro Kill v BeI3bIBaIOT B KOHIIE YHacIeA0BaHHY0 nporeaypy mortal Kill. Kourpaxr Final seisiercst mouepunm ais Basel u

Base2.
[E] Contracts —Solidity 020.. X = 5 Solidity realtime compiles .. X 4

€ = ps://ethereum.github.io,

] Forward Kill

1+ contract owned {
function owned() { owner - msg.sender; }

3 ) owner;
}
5
6~ contract mortal is owned {
7~ function kill() {
8 if (msg.sender -~ owner) selfdestruct(owner);
9 }

13 - contract Basel is mortal {
14 function kill() { /* ea */ mortal.kill(); }
150}

18 * contract Base2 is mortal {
19 function kill() { /* */ mortal.kill(); }
20 }

23 - contract Final is Basel, Base2 {
24

Yr0 mpou30iiaeT, eciu Apyroi koHTpakT BbzoBeT GyHkuuto Final.Kill Ona Be3oBer dynkmito Base2 Kill, a no kontpakra Basel
IIEN0YKa BBI30BOB TAaK U HE JOHIET. DTy HpobieMy MOXHO 00OHTH ¢ IOMOIIBIO CTyKeGHOro cnoBa Super. Mel uMeeM Jeno ¢
nByMsi kiaccamu, Basel u Base2, u Bmecro Bei3oBa ¢yHkuun mortal.Kill 6ynem BeseiBars super.kill. Otor croco6 BbI3oBa
rapaHTHPYeT, YTO €ClIM KakoH-mnubo apyroil koHTpakT Oyner BoibiBarh final.Kill, To BHauane on BeizoBer dynkumro Kill u3
konrpakTa Basel, Basel Kill, a 3atem - cnenyromuii kouTpakT B rpade HaciemoBanus, To ecth Base2. [Tostomy Oyzer BbI3BaHA
@ynxyus Base2 Kill, o ects 61306 ynryuu super.kill obecrieunsaer 6v1306 @ynryuu mortal Kill.



[E] Contracts — Solidity 020.. X % Solidity realtime compiler . X =

| € 08 ‘ethereum.github.io,
2 & Forward Kill with Super *
1+ contract owned {
2 function owned() { owner - msg.sender; )}
3 wddress owner;
a)
S
6+ contract mortal is owned {
| 7 function kill() {
8 if (msg.sender owner) selfdestruct(owner);
9 }
18 )}
11
12
13+ contract Basel is mortal {
14 function kill() { /* d lea super.kill(); }
15 }
16
17

18 - contract Base2 is mortal {

2 })

function kill() { /* do clea

super.kill(); }

23 contract Finall is Base2, Basel {

Tlorosopum 06 aOCTpaKTHBIX KOHTpakTax. PaccMorpum npocroii kontpakT Feline.

E Contracts — Solidity 0.2.0... X % Solidity realtime compiler... X ==

€ e

B &

1~ contract Feline {
function utterance() returns (bytes32);

}

NownswN

il

DTO abCTPAKTHBIA KOHTPAKT, MOCKOJBKY B HEM €CTh (hyHKyus C MyCThIM TenoM (yHkmmu. Jpyroi xonrtpakt, Cat, sBisercs
nouepuuM no otHomenuto Kk Feline. On comepxur 1y e pyHKUM0, HO B oTaudue or Feline ona comepxkur meno ¢ynxyuu u
BO3BpaInaeT HekoTopoe srauenue. Konrpakr Feline ckommummposars He ynactes, a kontpakt Cat - Hao6opoT, yaacres.

bubmuotexu n paboTta ¢ HUMH

BubnuoTeku 0ueHb MOX0KH Ha KOHTPAKTHI, HO HX OCHOBHAS OCOOCHHOCTh M OJTHOBPEMCHHO 3aj1a4a B TOM, YTO OHH Pa3MEIIAr0TCs
B CETH OJIMH pa3, UMEIOT (PUKCUPOBAHHBIN aopec, a Ipyrue KOHTPAKThI UCIIOJIB3YIOT UX Koa. OOpaiathesi K OMOIMOTEKEe MOXKHO

TaK XK€, KaK 1 K KOHTPAKTY.

ethereum.github.io/t er- ty/#ve

Abstraction *

- contract Cat is Feline {
function utterance() returns (b

s32) { return "miaow"; }

-

[ Contracts — Solidity 020... X & Solidity realtime compier.. X |+

€ 0@ n 1y readthedocs.io,

# Solidity

& Solidity in Depth

a Solidity Source File

1 Contracts
Creating Contracts
Visibility and Accessors
Functiod Modifiers
Constants

Fallback Function

Inheritance
Astract Contracts
Libearies
Using For

Misceltaneou

Libraries

Libraries are similar to contracts, but their purpose is that they are deployed only once at a specific
address and their code is reused using the oeceeatecals ( until Homestead) feature of the
EVM. This means that if library functions are called, their code is executed in the context of the
calling contract, L.e. tniz points to the calling contract, and especially the storage from the calling
contract can be accessed. As a library s an isolated piece of source code, it can only access state
variables of the calling contract if they are explicitly supplied (it would have no way to name them,

otherwise).

Libraries can be seen as implicit base contracts of the contracts that use them. They will not be
explicitly visible in the inheritance hierarchy, but calls to library functions look just like calls to
functions of explicit base contracts { «.() if . isthe name of the library). Furthermore, interna
functions of libraries are visible in all contracts, just as if the library were a base contract. Of course,
calls to Internal functions use the internal calling convention, which means that all internal types can
be passed and memory types will be passed by reference and not copled. In order to realise this in
the EVM, code of internal library functions (and all functions called from therein) will be pulled into
the calling contract and a regular ¢ call will be used instead of a oe

The following example illustrates how to use libraries (but be sure to check out using for for a more

advanced example to implement a set).
Hibrary Set {

struct Data { mapping(uint => bool) Flags; )

function {nsert(Data storage self, uint value)

returns (bool

return true;

function resove(Dats storage self, uint value)




Kak yxe Obu0 O0TMEueHO, OMONMOTEKHM OYCHBb IOXOKM Ha KOHTPAKTBI, HO €CTh M HEKOTOphIe OTIHuYus. B Oubnmorexax
HCIIOJIB3YIOTCSI Pa3HbIe MEPEeMEHHbIE H CTPYKTYPBI JaHHBIX, U, KOHEYHO, QYHKIMU. PaccMOTpuM Ha mpuMepe U3 JOKyMEHTALUH
Solidity.

[5] Y : x & = Al
€ e ethereumgithubio ¢ as “E +hAO 90O =
ER Libraries example 1 ‘e 40 6 % v 2 (3

1+ Ubrary set { T

2 We define a Sotay version:036-c683aRelease Emscrpteniiang

3 1d its data in the cal tract Change1t: %0..3.6-2016-09-01-b848414 &

4 struct Data { mapping(uint 1) flags; }

5 It wiap Clenatis Optmaton

6

7 B cnscn B rransact M Can

8 all is

9 It {s idiomati e 2758

10

o hintde |

12 function inser torage self, uint value)

13 returns (o001) Brtecade T

18- {

15 1F (self. flags(value]) ntertaco

16 eturn false; // already there

17 true; _—

13 g

v )

= wonp

21 function remove(Data storage self, uint value)

2 returns (boo1) Toggle Detals

2

% 1F (1se1f. flags(valve]) v set savfes

5 return false; // not the

3 searFlagulealoe - false; e [

7 o

Bpecode

o | acan

3 function contatns(0sta storage self, uint value) Intertace B - imputavt

3 returns (bool) s

2 Web deploy

3 return self. flags[value];

% w0 it

e

3

3 Toggle Datais

38~ contract € {

39 Set.Data knownValues;

r

41-  function register(uin

a e Librar

a3

a instan ot ent cont

a5 iF (1Set.insert (knownValues, value))

% throw;

a7 )

a8 1

a9}

ITocMoTpuM Ha IepBYIO GyHKIHIO insert.

12 function insert(Data storage s

13 returns (bool)

18- {

15 if (self.flags[value])
16 return false; a1r
17 self.flags[value] = true
18 return true;

19 )

20

Ona Tpebyer ykaszanusi IBYX napamerpoB. Ilepsbiii HaseiBaercs Self u mmeer tunm data storage. OH obecrieyrBaeT MoydYeHHE
ajipeca TEKYyILEro KOHTpakTa. Bropoii napamemp, value, npeacrasiser co00il HEKOTOPYIO BeIHYMHY. Bri3oBeM (yHKImIO insert
u3 Haiero konrpakra C. 3nech ecth nepemennas knownValues tuna Set.Data. B gpyukiuu register us konrpakra C MbI BHI3BIBAEM
Gyukuumio insert u3 tuna Set, KCHoNb3ys B KA4eCTBE IapaMeTpoB nepeMeHHyro knownValues, koropas 6epercs U3 cOOCTBEHHOTO
XpaHWIHIIA JaHHBIX, YTO 3a]aH0 ClykeOHbIME crtoBamu Data storage self, u HekoTopyro BennunHy, 0603HaueHHYO Kak value.

S ’ : f Libraries example 1 *
1- library Set {
2 We define that will t
3 old its data in the calling contract
a struct Data { mapping(uint «> bool) flags; }
5
6 Hot
7
8
9
10 al
11 e seen as a
12 function insept
13 returns (bo
14~
15 if (self.flags[value])
16 return false; already there
17 self.flags[value] = true;
18 return true;
19 )
20
21 function remove(Data storage self, uint value)
22 returns (bool)
23- {
24 if (Iself.flags[value])
25 return false; not the
26 self.flags[value] = false;
27 return true;
28}
29
38 function contains(Data storage self, uint value)
31 returns (bool)
32+ {
33 return self.flags[value];
1w}
35 )
36
37
38+ contract € {
39 Set.Data knownValues;
49
a1- function register(uint value) {
42 The library functior i
a3 pecif -
44 instance™ will be the current tr
45 if ( Set.inser((knomViiues, value))
46 throw;
a7 }
a8 In this contract, we can also directly access knownValues.flags, 1f

a9 )



CTOHUT OTMETHTB, UTO KOMAUIAMOP HE 3HAET, N0 KAKOMY aJIpeCy XpaHuTcs OuOnmoreka. [109TOMY 5TH ajpeca JOJKHBI ObIThH
yKasaHbl, 4TOObI CBA3YIOMIAs MPOLIELYPA MOTJIA K HUM 0OpaTHThC. MOKHO TakKe YKa3blBaTh aapeca BpyuHyro. UToObl y3HATh
Gouiblie 0 OUOIMOTEKAX, 03HAKOMBTECH ¢ JoKyMeHTaluel Solidity - B pasaene Contract and Libraries.

Tunsr NEPCMCHHBIX, MACCHUBBI, CTPYKTYPbBI U aCCOLIUALINA

Orta paboTa MOCBsIIEeHa OCHOBHBIM THIIAM [IEPEMEHHBIX, CTPYKTYpaM, acCOLMANIM B CIoco0aM UX IIpUMeHeHus B cpene Solidity.
B cpene Solidity ects OyneB THII, THIT IEJIBIX Y¥CEI U THIT HEOTPHULATENBHBIX IIENBIX YUCEIN, OalThI, CTPOKU, MACCUBEI, CTPYKTYPEI,
acCOLHAINU U noab30éamensekuil mun. BemnauHsl ¢ GUKCHPOBAHHOMN 3amATOH elle He BHeApeHsl. [locMoTpuM B JeTansax, Kak
paboTaloT OCHOBHbIE THIBL. VX onucaHne MOXKHO HaiiTi B fokyMeHTauuu Solidity, B pasnene Types.

[ Types —Soliday 02.0doc— X % Solidity realtime comper... X =+
€ readthedocs.io
# Solidity
Docs » Solidity in Depth » Types O Edit Hub

Types

Solidity is a statically typed language, which means that the type of each variable
T deduction below) at compile-time. Solidity

state and local)

needs to be specified (or at least
provides several elementary types which can be combined to form complex types.

3 Solidity in Depth

Layout of ty Sc Fil In addition, types can interact with each other In expressions contalning operators. For a quick
reference of the various operators, see Order of Precedence of Operators

& Types
Type Value Types
b
The following types are also called value types because variables of these types will always be
passed by value, iL.e. they are always copled when they are used as function arguments or in
assignments.
Booleans
Tve : The possible values are constants true and
Varlable Operators:
Ex
* 1 (logical negation)
o s (logical conjunction, "and”)
o || (logical disjunction, “or")
. (equality)
. (inequality)
The operators || and ss apply the common short-circuiting rules, This means that in the
expression | f #ix) evaluatesto tee , will not be evaluated even if it may have
side-effects.
Integers
+ : Signed and unsigned integers of various sizes. Keywords vints to ulat2se instepsof
(unsigned of 8 up to 256 bits) and tnte to int + and o arealiases for and
| respectively.

IlepemenHble OyieBOro THIIA MOTYT IPUHUMATH JIBA 3HAYEHHMS: IIPAaBIa WM J10J/Cb, KaK ¥ B IPYTHX SI3bIKaX IPOrPAaMMHUPOBAHUSL.
YucneHHble BeIMIUHBI OBIBAIOT TUIA INt - C MOIEPIKKON 3HAKAa MHHYC, WK UINt - TOJIBKO /ISl HEOTPUIIATENbHBIX 3HAYeHHA. st
WX OIPEIETICHUS €CTh yevlli PN KIFOUEBBIX CJIOB, HAUMHASA OT Uint8 u 1o uint256 ¢ marom B 8. DTO BEpHO U AJIS MTEPEMEHHBIX
LETOYHUCICHHOTO THIIA.

PaccmoTpum npumep. B KoHCTpYKTOpE, 3aMHCAHHOM B HallleM KOHTPAKTEe, HA3HAYMM HECKOJIbKO BenmmunH. [lepemennoir myBool
Oyzmer mpucBOeHO 3nauenue "mpasaa", mepemennoi myUint8 - makcumanbHOe 3mauenue ans Tana Uint8, smauenue "X -
CHMBOJIbHBIM IIEpEMEHHBIM. ECTh Taroke THITBI MAaCCUBOB CHMBOJIOB U CTPOKH. B aHHOM ciiydaeM aBe (hyHKIMH, BO3BpAIAIONIHe
3HAYEHUS JIJISI CAMBOJIBHBIX U YHCIIEHHBIX TIepeMeHHbIX. [Tepemennas myUint256 Bosspaiaet 256 6um HEOTPULATEIHLHOTO LIEIOTO
yncna, a gynxyus getMyBytes32 - 32 Gura cMBOJIOB.

B X i X

- B8 x
€ @ ‘ethereum.githubio/ dB 3+ AO 90O =
B 1 basic types. 3

1+ contract owned {
2 1 myBool;
3 8 myUints;
a myUint256;
s nyBytes32; Dlextwrap CEnais Optmization
6 myBytes;
7 & myString; B tscn B Transact B
8
9= function owned() { ouned 839 trtes
10 troe;
1 myUint8 - 255; AtAddcess Creste.
12 myUint256 5 5
13 Transacton cost:2 = -
1 myBytes32 4 Exocuton cast: 17
15 myString  "ABC";
16
17 )
18 (taliback)
19-  function sethyString(string 8 { Vet . .
2 myString « mystring; Rz Transaction cost: 21519 gas. ( ]
21 } .
2
23-  function getMyBytes32() constant returns (bytesiz) { 7
2 return myBytes32;
25 } &
%
27+ function getMyUint256() constant returns (uint256) { o Value: I %
P return myUint256; = Transaction cost 21550 gas. (
29 } Execution cost:278 gas
® Decoded:
3 1 ttes 22 OumITTITTTTTT
2 )
3 .
setyString

Bytecode

Intertace

Web3 depioy

ubagp —

Togga Details



C nomosio pynkiu SetMyString moguepkHeM, 94TO B 3aBUCHMOCTH OT JUTMHBI HCTIOIB3YEMBIX CTPOK Ha UX 00cUeT OyIeT yXOMUTh
pasHoe KoMn4ecTBo raza. OOpaTuTe BHUMaHKE, YTO K MaCCHBaM BCEra MIPUCOCAUHACTCS 256 Hum.
... ==——]

gethyU256 Value: OIS ————— x
Transaction cost: 21519 gas | )
Executon cost 247 gas
Decoded:

1 W55 1157920092373161954225T008500858 790785 1269984665640564020457584007911129620935

L

Value. “OrmTE———— -
AN Transaction cost: 21550 gas. ( )

Execution cost: 278 gas

Resuit: 0" -
Transaction cost 32673 gas
Execution cost: 10597 gas.

e .
1 WNC%E 115TE20802)7 318195428 70085000587007 1522690846654 4004-4000457 55400791 3129639938
-
g Vakse (i mT—— -~
Transaction cost 21550 gas )
Execution cost: 278 gas
Decodes:
T tes D T——
-
E! K_ ﬁ‘mwwuuuuuw'
Resute: "0c" . =
Transaction cost 12673 gas
Execution cost: 10697 pas
Result: "Ox =
Transaction cost 34145 gas G L
Execution cost: 10007 gas
Resutt: "0 & -

Transaction cost: 70232 gas
Execution cost 45824 gas

Bytecode

TToroBopuMm o0 yuciax ¢ GUKCHPOBaHHOM 3amsaToil. OHHM ele He mpeacrasieHs! B cpene Solidity, Ho ckopo GyayT BKIrOUeHBI. st
HX OIIMCAHUs ecTh cirykebHble cnoBa Ufixed u fixed, TpeGyromue ykasanus yuciaa 6um B JpOOHON YaCTH.
E] Types — Solidy 02.0doc— X % Solidity realtime compdler.. X | +

€ G iity readthedocs.o/c
# Solidity X 5
Fixed Point Numbers
Rational and Integer Literals

All number literals retain arbitrary precision until they are converted to a non-literal type (i.e. by
using them together with a non-literal type). This means that computations do not overflow but also

B Solidity in Depth divisions do not truncate.

Layout of  Solidity Source File

Forexample, (24529 + 1) - 2++500 results inthe constant 3 (of type vints )although
SRR R COMact intermediate results would not even fit the machine word size. Furthermore, . results in the
B Types integer = (although non-integers were used in between).
Value Types
Eooms If the result is not an integer, an appropriate u¢ixea of ixea typeis used whose number of
- R Toes fractional bits is as large as required (approximating the rational number in the worst case).
Ma
P, In var x = 1745, = Will receive the type ufixecaxs whileln var x = 1/3 Itwill receive the type
R OpSavexianiiiop bisecs riveanezss because 1,3 isnot finitely representable in binary and will thus be approximated.
¢ Comversions between Elementary
Types
i Any operator that can be applied to integers can also be applied to literal expressions as long as the
Type Deduction operators are integers. If any of the two is fractional, bit operations are disallowed and
Units and Globally Available iation is di i ponent is fractional (because that might result in a non-rational
Varlables

number),

Expressions and Control Structures

RORNRLLS _

Most finite decimal fractions like +. 3723 are not finitely representable in binary. The correct
typefor =.3743 s ufixesarzas because that allows to best approximate the number. If you want
to use the number together with types like urixed (L€, ufized128x128 ), you have to explicitly
specify the desired precision: ea )

Division on integer literals used to truncate In earlier versions, but it will now convert into a
rational number, L.e. 2 Isnotequalto : ,butto

Literal expressions are converted to a permanent type as soon as they are used with other

Ecnu nonsrraThes ucnosb3osath Tui Ufix B Gpaysepe Solidity, OyaeT BbIBEIEHO COOOILIEHHE O BHYTPEHHEN OIIMOKE KOMITUIIATOPA,
T.K. 1000epoicKa STOTO THIA ellie He BKIIOYeHa.



9] 2 N o pler .. X | 4

€ 8 ‘ethereum.githubio,

2 2 2fixed point >

1+ contract test {
2 function test()
3 ufixed®x256 myFixed - 1/2;

5 )

= o X
¢ |l e T8 & AO Q| =
N A
& 4 © &6 & v 7 v
y 03
Changeto: ¥0.3.6-2016-09-02-341¢943 &
DOTentwrap ClEnabie Optimization

Intarral congiler arrors Not yut inglemrtad - FriadraimType. *

Eme onun cnenmanesueiil Tan B cpene Solidity - 3To aapecHblit Tii. OH XpaHHUT JIBaIATHOAUTHOE 3HAueHue anpeca B CETH
Ethereum. Jlnst sToro THma ecTh HECKOJNBLKO HWICHOB, Hampumep, balance, mpu BBI30BE KOTOPOTO MOXKHO y3HATh OalaHC Ha
KOHKPETHOM azpece. OTa @ynkyus paboTaeT no ymMordaHuio. Eme MoXHO oTHpaBisATh 3¢Hp Ha adpec ¢ MOMOIIBI0 KOMaHMIbI

address.send.

E) Types — Solidity 02.0 doc— X

€
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Vishue: Types

Enums

Reference T

Mappings

s involving [Values

Conversions between Eletnentary

Types

% Solidy realtime compder .. X | +

Address

: Holds a 20 byte value (size of an Ethereum address). Address types also have members and
serve as base for all contracts.

Operators:
Oty ey ; and
Members of Addresses
® belance and
For a quick reference, see Address Related,

It is possible to query the balance of an address using the property vaia and to send Ether (in
units of wel) to an address using the sens function:

address x = @3

address = 35 = this;

) B8R myAddress.balance >= 19) x.send(10);

If » Isacontract address, its code (more specifically: its fallback function, if present) will be

executed together withthe :era call (this is a limitation of the EVM and cannot be prevented), If

that execution runs out of gas or falls in any way, the Ether transfer will be reverted. In this case,
i returns <al

There are some dangers in using seno : The transfer fails if the call stack depth is at 1024 (this
can always be forced by the caller) and it also fails if the recipient runs out of gas. So in order to
make safe Ether transfers, always check the return value of :«na or even better: Use a pattern
where the recipient withdraws the money.

® call, callcode aNd delegatecall

Furthermore, to interface with contracts that do not adhere to the ABI, the function ca11 is

PaccmotpuM Ha npumepe. [Ipennomnoxum, 4ro ecth adpec 0x123. MoxHo BbI3BaTh nporeaypsr address.balance u address.send,
HepBas BEPHET BEJIMYMHY OalaHCca Ha 3TOM aJipece, a BTOpast BEpHET 3HaueHue "Tipaaa” B Cllyyae YCIICHIHOTO IePeBOa CPE/CTB.
OTOeiIbHO CTOHUT OTMETHTB, YTO IIPU OTIpaBKe 3Hpa HeoOXOAMMO OBITh BHHUMATENbHBIM. Ecii Ha oOcdeT TpaH3aKLUH 1o
oTIpaBke 3(upa MOTpaTuTCS BECh MPeIHA3HAYCHHBIN I 3TOTO Ta3, OHA 3aBEPIIUTCS HEYCIICITHO U BEPHET 3HaueHue 10y .
TTosTomy Bcerza, Koraa nepecbuiaere aQup, npoBepsiite koo sozspama.

Tonv3osamensckuti mun B cpene Solidity 0OBSBISIETCS ¢ TOMOMIBIO CITy>Ke0HOTO cloBa enum.

[E] Types — Soliday 020 doc—. X
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Reference Types

Type Deduction

% Solidty realtime compder ... X =+

Enums

Enums are one way to create a user-defined type in Solidity. They are explicitly convertible to and
from all integer types but implicit conversion is not allowed.

olces

o5 constant o

function s

choice =

sunction ge

() returns (ActionChoices) {
return

function getd

return uint(




CxonupyeMm npumep ¢ paszeia B 6paysep Solidity. B koHTpakTe 3toT THI Ha3Ban ActionChoices u Bkitodaer B ceOst 3HAUCHHS
nepemennbix GoLeft, GoRight, GoStraight u SitStill. JTns BHyTpenneii o6paboTku Solidity nepeBoauT 10 100HBIE MACCHBBI B THII
uint, caagana IpuUMeHsst TUI UiNt8, i paciuupsist ero 1o UiNtl6 u Tak nanee no Mepe pocTa YKCiIa BAPUAHTOB 3HAYCHHS [IEPEMEHHBIX.
CKOMIUIMPYEM KO M CO3JaIUM KOHTPAKT.

.3} Z X s pler. X Lo - o0 X
€ e ethereumgithubio, e *8 ¥ AO DO =
2 & 3enums e 4 © & % v 2 s

1+ contract enums {

2 enum ActionChoices { Goleft, GoRight, GoStraight, SitStill } Sodity version: 0.3 6-3c530a5

3 ActionChoices choice; s e a

a ActionChoices constant defaultChoice - ActionChoices.GoStraight;

g Dlretwiap O

6= function setGoStraight() {

7 choice - ActionChoices.GoStraight; B s W 1 ]

8 }

9 + enums 28 pes

10

i At Address Conte

12

Transaction .

13 & =

5 Exocution cost

15+ function getChoice() constant returns (ActionChoices) {

16 return choice; x

17 }

15 (faiack)

19-  function getDefaultChoice() constant returns (uint) { Vaiue:

getDetaunChoice x

20 return uint(defaultChoice); Transaction cost 21485 Gas. (cx-00)

a } Execution cost:214 gas.

2 }

1.uine2s6:2
"
Value
getchoice x
Transaction cost: 21550 gas. (2540
Execution cost 278 gas
Decoded:
1. uintg 0
.
setostraight
Bytacose
ntortace
Web3 depioy
w0ADD,

Toggle Detal

B nem nse dynkuuu - getChoice u getDefaultChoice. O6parum BHMMaHue Ha BO3BpallaeMyro Benuuuny. Pyuxyus getChoice
BO3BpalllaeT BBIOOP ACHCTBHI; IS IieNicii BHYTpPEHHEH 0OpaOOTKHM cnucok ACHCTBUM, M3 KOTOPBIX MOXKHO BBIOMpaTh, OyIeT
XpaHUTBCS B THIE UINt8, MOCKONBKY CHUCOK COCTOMT BCErO W3 YeThIpex MO3Wnuid. OJHOBPEMEHHO C OSTUM yHKyus
getDefaultChoices Gyzmer Bo3Bpamiate pesyibrar Tuma UiNt256, mosroMmy eciau norpedyercsi paboTaTh ¢ THUIIOM IIOJYYEHHOTO
pe3yJbTaTa, ero HyXkHo OyIeT repeonpe/enuTh B Tui Uint256. ITocMoTpuM Ha MOTyYeHHBIH pe3yJIbTaT B IpaBoii yacTu Opaysepa
Solidity. @ynxyus getDefaultChoice Bossparaer pesynbrar tuma Uint256, u sror pesyibrar - asa. (O6paTuTe BHUMaHHE Ha
HOPSJIOK TIEPEUHCIICHHs] BAPHAHTOB BbIOOpa B ompernerncHun tuma.) @yuxyus getChoice Bosspamiaer pesynsrar THma Uints, B
JAHHOM CIlyJac - HOJib. HaloMHHM, YTO BCE BBOJHMMBIC IEPEMECHHbIC U (DYHKIIMH UMEIOT HEKOTOPbIC 3HAYCHHS 10 YMOIYaHHIO, B
JIAHHOM CJTy4ae 3HaueHue 1o YMOIYAHUIO - HOJIb. SHaueHue 1o YMOIYaHUIO sl OYJIEBBIX IEPEMEHHBIX - 3TO "100ich".

B x5 s + =X
€ @ ‘ethereum.githubio c "B $AO U0 =
22 Jenums o 4 © 6 & v 2 S

1- contract enums {

enum ActionChoices { Goleft, GoRight, GoStraight, SitStill } Y

3 ActionChoices choice; Changeto: ¥0.3. 6-

4 ActionChoices constant defaultChoice « ActionChoices.GoStraight; e

s Cltertwrap ClEnasie Optmization

6= function setGoStraight() {

7 choice - ActionChoices.GoStraight; B iscn M Transact

8 ¥

9 + enums 238 tytes

10

3 Ataddress Crante

12

5 Tuasectoncost 1 W -

7 xecution cost 4446

15-  function getChoice() constant returns (ActionChoices) {

16 return choice;! &

17 3

i (faiack)

19 function getDefaultChoice() constant returns (uint) { Value: %

20 return uint(defaultChoice); SeDsaiRts Transaction cost: 21488 as. (40

21 } Executon cost: 214 gas.

2 ) Docoded:

1 uint2s6
;ncmn x
.
setgostraght
Result O -

Transaction cost: 41476 gas.
Execution cost: 20204 gas

Bytecode

Intertace

Web3 deploy

w0App

Toggle Datails

[asaiire cienaem Bei6op goStraight ¢ momorsto dyukimu setGoStraight u mposepum, kakoB GyeT pe3ysibTar paboTsl GpyHKIIHH
getChoice. Terepb OH TOKe paBeH JBYM.
Maccussr B cpezie Solidity ObIBatoT (GHMKCHPOBAaHHBIE U JUHAMHUECKHE.
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Data location

Every complex type, i.e. arrays and structs, has an additional annotation, the “data location”, about

whether it Is stored in memory or in storage. Depending on the context, there Is always a default, but

it can be overridden by appending either <torage o to the type. The default for function
parameters (including return parameters) is « . the default for local variables is and
the location is forced to storage for state variables (obviously)

There is also a third data location, “calldata’, which is a non-modifyable non-persistent area where
function arguments are stored. Function parameters (not return parameters) of external functions
are forced to “calldata” and it behaves mostly like memory.

Data locations are important because they change how assignments behave: Assignments between
storage and memory and also to a state variable (even from other state variables) always create an
independent copy. Assignments to local storage variables only assign a reference though, and this
reference always points to the state variable even if the latter is changed in the meantime. On the
other hand, assignments from a memory stored reference type to another memory-stored reference
type does not create a copy.

contract €

function

y-length = 2;
delete x;

function g(uint(] Array) internal

function n(uint(] memo

Summary

Forced data location:

OnHako mepea TeM, Kak TNepeiTH K MacchBaM, IaBalTe

contract C

uint() x;

function ¢(uin
tengtn L

delete x;

function gluint()
function h(uint()

Maccus X tuna uint - 310 TUHAMUYECKU# Maccug, XpaHsumiics B HakonuTene. yukyus F - 310 maccus tuma Uint, KoTopsrit
XpaHUTCS B MAMATH, U Has3bIBaeTcss memoryArray. Teneps npucBoum X 3nauenue MEMOryArray, 94ro CKOIMpyeT BECh Maccug B
HaKONUTENb. 3aTeM BBE/EM HOBYIO INEpEeMEHHYIO0 Y, KOTOpOH NpHCBOUM sHauenue X. Y XPAHUT TONBKO CCBUIKY Ha adpec
pacmonioxeHus: naHHeix u3 X. Komanoa Y[7] BepHeT Ham BocbMoi 3neMeHT X. [ToCKONbKY BCE BETHMUYMHBI HMEHOT HEKOTOPHIC
3HAUEHUS 710 YMOYAaHHIO, €CITH HUYEro He ObLIO MPUCBOCHO 3TOMY JIEMEHTY, TO OyJeT BO3BpAIlleH HOJb. Tenepb U3MEHHM UYTO-
HUOYAb B Y, TEM CaMbIM Mbl BHOCHM U3MeHeHHs U B X. YaiseM Bc€, KpoMe MEepBBIX ABYX 3JIEMEHTOB. A Telepb yAalsieM Bech

maccus.
Bepuemcs k mpuMepy ¢ MaccuBaMu.

rageArray) internal {

Allocating Memory Arrays

Creating arrays with variable length in memory can be done using the keyword. As opposed to

storage arrays, it is not possible to resize memory arrays by assigning tothe _1engtn member,
contract C {

function f(uint len) {
uint[] mesory & =

bytes memory b =

a[é] =

new uin

new byte:

MMOTOBOPUM HEMHOTO O CIOoco0ax XpaHeHus AaHHbIX. Solidity
MpeAyCcMaTpUBAeT JBa BAPHAHTA. XpaHeHUe OAHHbIX B HAKOMIUTEIIEC UITH HEITOCPEACTBEHHO B MaMsITH. /10 YMOITYaHHIO BCE TaHHBIC
UL TTapamMeTpoB (YHKLHMA, B TOM YHCIE Pe3yNIbTaTbl, KOTOPbIe (YHKIUHM BO3BPAINAIOT, XPAHAT B MaMSTH, a JIOKAIbHbIC
MepeMeHHbIe - B HAKOMUTe e. BaKHO MOHMMATh Pa3HUILy MEXKIY S3THMHU CIOCOOAMH XPAaHECHUs HaHHBIX. ECIH BbI BBIIONHSETE
MepeHa3HaueHIe MEeX Ty IBYMsI TICPEMEHHBIMH, OJTHA U3 KOTOPBIX XPAHUTCS B IAMSTH, a Ipyras - B HAKOIHUTEIE, TO 3Ta MPOoIeaypa
Bcera Oy/IeT co3/1aBaTh HE3aBUCHMYHO KOTIHIO OJTHOM U3 epeMeHHbIX. Eci 00e mepeMeHHbIe XPaHsITCsA OJMHAKOBBIM CIIOCOO0M,
TO CO3/1AETCSI TOJIBKO CCblIKa Ha aopec XpaHEeHUs! TaHHBIX. [locMOTpHM noipoOHee B CISAYIOLIEM ITpUMepe.



B xoutpakre C ectb ¢hynxyus F ¢ mapamerpom Len tuma uint, a umenno uint256. Maccus a XpaHuTcst B naMsaTd. MacCUBbI B
HaMsATH MOXKHO CO3/aBaTh C IOMOLIBIO Ciy)keOHOro cioBa NeW. Ctour oOpaTHUTh BHUMaHHE Ha TO, YTO pa3Mep MacCHBOB,
XPAHSIIIUXCS B HAKOIHUTEIE, MOKHO JIETKO H3MEHSATH ¢ MOMOIIBI0 Tpouexyps! length, mpocro HasHawas HOBOE YHCIIO AIEMEHTOB
MaccuBa. Takylo onepanunio Helb3sl BBIIOTHATH C MACCUBAMHU, XPAHIIIUMHUCS B IAMATU. Maccug a HACUUTHIBAET CEMb JJIEMEHTOB.
A xpawssiuiics B mamsatu maccue bytes umeer mmuny len. Bee nomkHO paboTatsh 6e3 OmuboK, MBI Jae HA3HAYMIN CEBMOMY
JJIEMEHTY MacCUBA a 3HAYEHUe BOCEMb.

B Solidity Mo>xHO paboTaTh CO BIO)KEHHBIMH MAaCCHBaMHU.
Array Literals / Inline Arrays

Array literals are arrays that are written as an expression and are not assigned to a variable right

away.

contract C
function #()

function gluint _cata

The

given elements, The t

type of an array literal is a memory array of fixed size whose base type is the common type of the

e of is ulnt because the type of each of these

constants is

cause of that, it was necessary to convert the first element in the example
above to uint . Note that currently, fixed size memory arrays cannot be assigned to

dynamically-sized memory arrays, i.e. the following is not possible:

contract C

function F(

Itis planned to remove this restriction in the future but currently creates some complications

because of how arrays are passed in the ABI

B nemoncTpupyemom mpumepe ¢gyuxyus f BEI3bIBaCT GYHKIHIO g, y KOTOPOH €CTh OIUH napamemp - MAccug U3 TpeX 3JIEMEHTOB.
OO0paTtuM BHHMaHHE, YTO IPU BBI30BE MYHKIUH g, KOTAa OyJeT 3aJaH 3TOT Maccug, HA3HAYUB BEMYMHBI, CKa)XeM, OJIUH, J1Ba U
TPH, MOJTy4YHTCS Maccug Tana Uint8. TIpuaercs usMeHsTs mun maccuéa Ha Uint256. OCHOBHBIM THIIOM MAcCHBA CYUTACTCS OOIIHIA
TUT BCEX €ro WiICHOB. Takke BaXHO OTMETHUTb, YTO XPAHALINECS B MaMATH MAacCUBBI (PMKCHPOBAHHOW IUIMHBI HE MOTYT CTaTb
JuHaMuYecKuMH. [103ToMy B 3TOM ydacTke KoJa KOMAUIAmMOop BBIIACT OLIMOKY - HEJb3s IIPHCBOUTH THHAMUYECKOMY MAacCHBY
Mmaccue GUKCUPOBAHHOM IJIMHBL.

V Tuna maccuBa ectb qBa wicHa. OauH, 0003HAYAIONIHI JTHHY, BBI3BIBACTCS CITy)KeOHBIM ctoBoM length, i Bo3Bpaimaer umcio
JJIEMEHTOB MaccHBa. Pa3Mep AMHaMHYECKHX MAacCHBOB, XPAHSAIIMXCS B HAKOIMTEJE, MOXKET OBITh M3MEHEH pelaKTUPOBAHUEM
uieHa length. D1o He MPOUCXOMUT aBTOMATHYECKH: TEPE] 3aMMCHI0 B MACCUE BEIMYUH HEOOXOIUMO BPYUYHYIO M3MECHHTH €ro
IuHy. Pa3mep MaccHBOB, XpaHSIMIMXCS B MaMSTH, KaK yXKe YIIOMHHAIOCH paHee, GUKCUPOBaH. BTOPBIM 4IeHOM IJIs BCEX THUIIOB
MaCCHBOB, KPOME CTPOKOBBIX, sIBIsieTCsl PUSh, mpUMeHsieMblit uis 100aBIeH s SIEeMEHTOB K KOHILy MacCHBa. BBI30B IPOIEAyPbI
push Bo3BparaeT HOBYIO UTHHY MacCHBA.

OOpaTUMCs K IpUMepy 13 TOKyMEHTAaIIH.



contract ArrayContract

uint{29%20] m

bool[2][) m_pairsOfflags;

function setAllflagPairs

n_pai

function setFlagPair(uint index, bool #lagA, bool #lagh)

function changeflag

function clear

delete m_pai

delete m_alo

g) returns (uint)

lag);

function createMemoryArray(uint size) returns (bytes) {

uint{2]{) memory arrayOfPairs « new wint{2]{}(size);

bytes memory b =

for (uint i =
b[i) = byte(i);

return b;

CoznaeM oueHb KPYIHBIN Maccus, XpaHAIMiAcsA B HAKOIMTENe. B HeM JiBa B ABa/IIATOH CTEIIEHH 3JIEMEHTOB. 3aTeM CO3/aeM el
napy maccuBoB. @yuxyus SetAllFlagPairs umeer oqun napamemp - NeWPairs, KOTOpbIi 70 YMOIYaHUIO XPAHUTCS B IAMSATH, KaK
u Bce mapamerpsl dyukimit. Eciu ero suauenue mpucsouts m_PairsOfFlags, on 6ymer ckonmnpoBan B HakOmUTeNb. OYHKYuUs
setFlagPair umeer Tpu mapamerpa: ofuH - index tuma uint, u 1Ba OyJeBbIX mapameTpax. [Ipy MOTBITKE 3aMucaTh 9To-1100 B index
KOMAUIsIMOp BbIIACT omuMOKy. Bcerma HeoOXOMMMO H3MEHATh UIMHY MAacCHBa Iepe]] 3alHChi0 B HEro JaHHBIX. ByapTe
BHUMATEJIbHBI IPU PEJaKTUPOBAaHUK pa3MepoB MaccuBoB. Eciu Benmmunna length 6yer Gosblie, 4eM TEKyIIHiA pa3Mep MaccuBa,
oH Oyner pacumper. C Apyroii cTopoHsl, ecii BennanHa length 6yner MeHblie, ueM pa3mMep MaccuBa, Bee aseMeHTsI mocie length,
OynyT ynmaneHsl. UToObI MOJHOCTHIO yOAIUTh MACCU8, MOXHO BOCIIONB30BAThCS CITy:eOHbIM crioBoM delete. Tor xe addexr
MOJKHO MOJTy4IHTh, BRICTABUB pa3mep maccuBa, length, na Hous.

C mOMOIIBIO acCOLMANNI MOYKHO HAJIETUTh TIOYTH BCE TUITBI CBOHCTBAMHU JPYTHX. ACCOLIMAINHE MOYKHO PacCMaTpPUBATh KaK X3III-
TabJMIBI BCEX BO3MOXKHBIX KOMOHWHAImid BenwdwH. Pabora ¢ acconmanusMu ToXoka Ha pabory ¢ MaccuBamu. JlaBaiite
pPaccMOTPUM MPOCTYIO acconualuio. 51 1obaBun uuciogou mun OyneBBIM BEIHYMHAM, U B KOHCTPYKTOpPE HAa3HAYMII EPBOMY
JNIEMEHTY 3HaueHue nBa. Pynxyus getMyMapping Bosepariaer OyiieBy BEIHYMHY B 3aBUCHMOCTH OT HOMEpa MacCHBa, MOTOMY
OHa BEpHET 3Hauenue "ipaBaa" Julsl IEPBOrO MIEMEHTA MAacCHBA U "102ich" ISl BCEX OCTAJIbHbBIX.

] Types—Soliy020doc— X % Soidey reaime compder... X | - o x
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1- contract mappings {

g [T ——

b 3000000 %1 Gas imi

6 0 Vakie (0. 7 otheror 5 we,cetaues o ener

7 mapping (uint ) mybapping;

8

- "

9- function mappings() { o =

10 ; myMapping(0] - true; + mappings 212bytes

1

12 At Address Creste

13- function getMyMapping(uint position) constant returns (bool) {

14 return myMapping[position]; ‘Transaction cost 114: &

15 } Execution cost: 4385

16}

mappings. -
(tafbock)

Volue: 2
Transaction cost: 21774 gas. (caves)
Execution cost 374 gas
Decoded:
1. boal. tue

Bytecode

Intortace

Web3 depioy

uDApD

Toggie Details
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1- contract mappings {

§ Map & Oxca35b7d915458ef540a v | Transackon oagin

2 3000000 #| Gas timit

5

6 0 Vakie (0. 7 ather o 5 wel, defauts to eher)

7 mapping (uint => bool) myMapping;

8

9- function mappings() { L] W Tansact M Ca

10 ; myMapping(0] = true; v mappings 212brtes
1

12 At Address. Create

13- function getMyMspping(uint positicn) constant returns (bool) {

14 return myMapping[position]; Transaction cost: 114325 gas . -
15 } Execution cost 43853 gas

6 )

(faiack)
aetyMapping :
Volue: i

Transackon cont: 21774 3a (cavesd
Execution cost: 374 gas. ¥
Decoded:

1. boot true

L3
Value:
Transaction cost: 21838 gas. (ca1=a)
Execution cost: 374 gas
Decoded:
1. bool faise

Bytecode

Intertace

Web3 deploy

uDADp.

Toggle Details

CTpyKTypa - 9T0 Cr0cO6 CO3AaHMsI HOBBIX THIIOB, KaK B CIICAYIOIICM IIPHMEpE.
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# Solidity Structs

Solidity provides a way to define new types in the form of structs, which is shown in the following

contract Crowdfunding

struct

S Solidity in Depth

Siidity Source File

B Types

y, uint goal) returns (uint caspeignid)

caspaigns[campaigniD] = Campaign(beneficiary, goal, ©,

function co

Campoig:

10) returns (boo! reached)

return true;

The contract does not provide the full functionality of a crowdfunding contract, but It contains the

basic concepts necessary to understand structs. Struct types can be used inside mappings and arrays

Bor 1Be cTpykTypsl: onHa HasbiBaeTcst Funder, a mpyras - Campaign. (CTOUT OTMETHTB, 9TO 3TOT IPHMEP B IIEIOM HE CIHIIKOM
paboTocrocobeH, OH NPUBEACH B WMIUIIOCTPATHBHBIX IensiX.) UMCIO KaMmaHWil - 5TO Benw4mHa Tuma Uint. Accoyuayus
MIPOU3BOIUTCS MEXIY BEIMYMHAMHU THIA UiNt n kamnaHusimu. IIpu noGaBieHHHM HOBOI KaMIaHWHM HYXKHO YBEIHYHMTH YHCIIO
KaMITaHui (BeIMYIMHBI TOTO MaccuBa Ha3BaHbI campaignlD), 3atem Ha3HAYKMTH HOBYIO KammaHuio. Eciu paboTa Haji 3TUM KOJIOM
BCICTCA I‘pyl’ll’[Oﬁ MporpaMMUCTOB, TO MOXXHO y3HaBaTb Ha3BaHUA KaMITaHUH M3 WX MaccuBa U ﬂOGaBJ’IHTb HY>XXHYIO JIOTUKY B

IporpamMmy.
I'moGanbHBIE NEPpCMCHHBIC
OTa 4acTh NMOCBSIIECHA eANHAIIAM H3MEPEHUH 1 TT100aTbHBIM NTEPEeMEHHBIM.
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# Solidity
Docs » Solidity in Depth » Units and Globally Available Variables O Edit on GitHub

Units and Globally Available Variables

Ether Units

B Solidity in Depth A literal number can take a suffixof wei, finney , szabo Or etner toconvert between the

A i subdenominations of Ether, where Ether currency numbers without a postfix are assumed to be Wei,
Layout of a Solidit

€.8. 2 ether == 2000 finney evaluatesto true .
Structure of a Contract
Types . .
Time Units
B Units and Globally Available

Yariaties Suffixes like se " hours , days , weeks and years after literal numbers can be used to
Ether Units convert between units of time where seconds are the base unit and units are considered naively in
Time Units the following way:

Special Variables and Functions
xpressions and Control Structures

Contracts

IIpexxne yem HayaTh IPOrPaMMHUPOBATh, CTOUT O3HAKOMHUTBCS C UCIIONIb3yeMbIMU B cpeae Ethereum eaununiamu uzmepenuii. Ha
BeO-caitre http://ether.fund/tool/converter pacmonoskeH oueHb YIOOHBIN KOHBEPTEP €IMHUIIL.

[E] Units and Globally Avadlab... X .. Ether Unt ConventerforEe.. X

€ etherfund, TS - —
Ether.Fund whane

= Ether Unit Converter

Convert between the different denominations of ether (wei, szabo, finney), bitcoin, and USD$.

©1ether=
2 m i 000 [jiwe

1000000000000000 | Kwet

s2ab0

finney

ether

0001 | Kether
0000001 = Metner
0000000001 | Gether

0000000000001 | Tether

Display | Numenic | Commas = Exponents

Camoif MaeHbKOH eHAULEeH n3MepeHus 3¢upa sBisieTcst Bel (wei). OfMH KBUHTHILIMOH BeeB cocTaBisAI0T ddup (ether). GuuEN
(finney) mensIe 3¢upa, a cabo (szabo) mensnre puaHA. OnUH 3GUp - 3TO THICAYA HUHHM, a OANH (GUHHH - 3TO THICAYA cabo, 1
Tak fanee. B xozxe Solidity MOXHO MCHONB30BaTh 3TH Ha3BaHMS KaK CIIy)KEOHBIE CIIOBA JUIS OMPENCICHHs SIUHHI H3MEPeHUH,
Hampumep, MoxHO Hanmcathb "2 ether == 2000 finney", u cucrema BepHeT 3HaueHue "ucmuna'.

Yro KacaeTcs eMHUL N3MEPEHHs BpEMEHH, TO MUHIMalIbHOW BenmmunHol B Ethereum sinsiercs cexyHnna (seconds). Kak u B ciryuae
C BaJIIOTOH, paboTalOT CiTy)KeOHBIE CIIOBa, HAIIPUMEp, MOXKHO Hamucath "1 minutes is 60 seconds".


http://ether.fund/tool/converter

[ units X X+
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# Solidity

Jocs » Solidity in Depth » Units and Globally Available Variables © Edit on GitHub

Units and Globally Available Variables

Ether Units
3 Slkity n Depth Aliteral number can take a suffxof et , finney . or ether toconvert between the
- . subdenominations of Ether, where Ether currency numbers without a postfix are assumed to be Wei,
% N . eg 7 ether == cinney evaluatesto t
Time Units
S Units and Globally Available "
R Suffixes fike == tes, nours , days , weers and years after literd) numbers can be used to

convert between units of time where seconds are the base unit and units are considered naively in
the following way:

Take care if you perform calendar calculations using these units, because not every year equals 365
days and not even every day has 24 hours because of leap seconds. Due to the fact that leap seconds
cannot be predicted, an exact calendar library has to be updated by an external oracle.

These suffixes cannot be applied to variables. If you want to interpret some input variable in e.g.
days, you can do it in the following way:

HOCMOTpI/IM Ha CIICHUAJIbHLIC TIEPEMEHHLIC.

e e e e

[E] Units and Globally Avaiab... X | Ether Unit Converter forke.. X | +

€ readthedocsio,

# Solidity

Special Variables and Functions

There are special variables and functions which always exist in the global namespace and are mainly
used to provide information about the blockchain.

Block and Transaction Properties

o block.blocknasn(uint blockiuss turns (bytes3z) : hashof the given block - only works for
256 most recent blocks

= Solidity in Depth

+ ( adaress ): current block miner’s address

): current block difficulty

© (uint ): current block gastimit

( utnt ): current block number

& Units and Globally Available ( uint ): current block timestamp

Variables es ): complete calldata

): remaining gas

Time Unit ): sender of the message (current call)

Special Var

tess ): first four bytes of the calldata (i.e. function identifier)
( utnt ): number of wel sent with the message

L ( utnt ): current block timestamp (alias for block.tisestass )

¢ ( utnt ):gas price of the transaction

tx.origin ( agecess ): sender of the transaction (full call chain)

The values of all members of s<g ,Including ssg.sencer and wsg.value canchange for every
external function call. This includes calls to library functions.

If you want to implement access restrictions in library functions using s<g.sencer , you have to

manually supply the value of ssg.sender asan argument.

The block hashes are not available for all blocks for scalability reasons. You can only access the
hashes of the most recent 256 blocks, all other values will be zero,

OHU SIBISIIOTCS COCTABHOM yacThio cpezpl Solidity n moctynHel 6e3 00bsBieHUs . OQHON U3 CAMBIX B)KHBIX IEPEMEHHBIX SIBIISETCS
MSQ, B Y4aCTHOCTH, B MEPEMEHHON MSQ.Sender Bcerga XpaHHUTCSA adpec BBI3BIBAIOIICH MPOIEAYphbl. ECIH ke npH MpoBeACHHH
TpaH3aKIUK nepechutaics 3Qup, To nepemennas Msg.value Gyner comepxath KOJIHUECTBO OTIPABICHHOTO 3()Hpa, BEIPAKEHHOE B
Beit. CnyoicebnHoe cr1060 NOW BO3BpAlllacT BPEMEHHYIO METKY TeKymiero Oioka. Ecnm Bamr kom oOpamiaeTcs K BHEIIHUM
mporeaypaM win OHOIMOTEKaM, adpec BBHI3BIBAIOIIEr0 KOHTpakTa OyAeT XpaHHWThCs B mepeMeHHoi Msg.sender. Ob6parure

BHHMMaHHe, YTO adpec JNIIA, 3aMyCTUBIIET0 TPAH3aKIUI0, HE XPAHUTCS B 9TOW MEPEMEHHOM.
Solidity Takxke moanepKUBaeT HEKOTOPbIE MaTeMaTnyeckue GyHKIUN U QYHKIHH IHPPOBAHUS.
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# Solidity

If you want to implement access restrictions inlibrary functions Using sss. sende- , you have to

manually supply the value of ssg. sender asan argument

The block hashes are not available for all blocks for scalability reasons. You can only access the
hashes of the most recent 256 blocks, all other values will be zero.

3 Solidity in Depth

o § : h ical and Cry hi
compute (x + y) % « where the addition is performed with arbitrary precision and does not
wrap around at
© Units and Globally Available
Variables

compute % « where the multiplication is performed with arbitrary precision and does
not wrap around at

ecial Varlables and Functions compute the Ethereum-SHA-3 (KECCAK-256) hash of the (tightly packed) arguments

V tuna address ects HekoTOpBIE 0coGbIe WieHbl. OAWH U3 HUX - 3T0 balance, Bo3Bpamaronuii KommuecTBo 3bupa Ha GagaHce y
3TOrO ajipeca, BhIpakeHHOe B Besx. JIpyroit - ato send. C momomipro GyHKIMH SENd MOKHO OTIPaBHTH ATOMY aipecy 3dup.
Dynkyus send BepHeT snauenue "ucmuna" B Clydae YCIEIHOIo IepeBoIa CPEICTB.

Hakownen, y Tuma contract toxe ects asa wieHa. Ilepssiil - 910 this, ykazamenv Ha adpec Texyliero KouTpakra. Bropoii - 310
@ynxyus self-destruct. Ee BBI30B YHMYTOXKMT KOHTPAKT U OTIIPABUT OCTABIIMiiCA 3(Up MOJIydaTelro, YKAa3aHHOMY B KaueCTBE
napamerpa Gpynkimu address recipient.

) Units and Giobally Avaiab... X Ether Unit Converterfor . X | +

a256(...) returns (bytes32)
compute the SHA-256 hash of the (tightly packed) arguments

compute RIPEMD-160 hash of the (tightly packed) argume:

N

ignature or return zero on

recover the address asso with the public key from elliptic

error

In the above, “tightly packed" means that the arguments are concatenated without padding. This
means that the following are all identical

If padding is needed, explicit type conversions can be used: sha is the same as

Note that constants will be packed using the minimum number of bytes required to store them. This

means that, for example, t and

€ readthedocs.o

# Solidity had (utnt

Note that constants will be packed using the minimum number of bytes required to store them. This

[socios ] means that, for example, sha a3(ulnts()) and

It might be that you run into Out-of-Gas for sna256 , ripesaisa or o ona private

blockchain. The reason for this is that those are implemented as so-called precompiled contracts and

these contracts only really exist after they recelved the first message (although thelr contract code is

4 Solldity in Depth hardcoded). Messages to non-existing contracts are more expensive and thus the execution runs into
Layout fidity SourceF an Out-of-Gas error. Aworkaround for this problem is to first send e.g. 1 Wei to each of the

contracts before you use them in your actual contracts. This is not an issue on the official or test net.

. Address Related
 Units and Globally Available
Variables

( uint2s6 ):
inWel

balance of the
ount of

onfailure

give

For more information, see the section on Addre

There are some dangers in using ens : The transfer fails if the call stack depth is at 1024 (this
can always be forced by the caller) and it also fails if the recipient runs out of gas. Soin order to
make safe Ether transfers, always check the return value of sena or even better: Use a pattern
where the recipient withdraws the money.
Contract Related
this (current contract’s type):
the current contract, explicitly convertible to Ad:
se1e ecipient)
destroy the current contract, sending its funds to the given Address
Furthermore, all functions of the current contract are callable directly including the current function,
O Previous Ne_xl()

1. Cospaiite cnemyromme cMapT-KOHTpakThI Ha si3bike Solidity:

— Koutpakr ¢ Tpemss (GYHKIMAMH, OJHA 3aJaeT 3HAYCHHE MNEPEMEHHOW (HCIONB3Ys
MEXaHW3M TMepeladd Mapamerpa), BTOpas - y/JIBaWBaeT 3HAUYCHHE IIEPEMEHHOMN, a
TPEThs - €r0 BO3BPAILACT.

— B oxHOM ¢aiine 1Ba KOHTpaKTa: TEPBbIi - U3 MPEABIAYIIETO 3aIaHUsI, BTOPOU - COACPKUT
(YHKI[HIO, BO3BPAILAOIIYIO 3HAYCHNE TIEPEMEHHOMN U3 MEPBOTO KOHTPAKTA.

— KoHTpakT, B KOTOPOM HCIOJIB3yETCS YCIOBHBIH OIepaTop.

— KoHnTtpakr ¢ MaccuBamu.

KoHTpoJbHbIE BONIPOCHI




CoNoOR~wNE

CTpyKTypa KOHTpakKTa?

Enunutpl v riiodanbHbIe epeMeHHbIe B si3bike Solidity
Co3zlaHue KOHTpaKTa

O01acTh BUIUMOCTH

I'errep-dynkmm

MoaudukaTops! QyHKITHIA

KoHncTaHTEI

DOyHKIMHU

CoObITHS

. HacnegoBauue

. AGCTpaKTHBIC KOHTPAKTHI

. Uutepdeiico

. bubnnorexu?

. Tuniel nanubIX B s361ke Solidity?



IIpuiaoxenue Nel

PazmewjeHmne KOHTPaKToB B ceTu

Okocucrema miardopmsl Ethereum, pactipenenennsie npunoxxenus u JJAO

Ota npuinoxkeHue nocesmeHo miatgopme Ethereum. V3maem, uro Takoe pacrpeznelieHHBIE TPHIOKCHUS U JAEMOKPAaTHIECKHE
ABTOHOMHBIC OpraHM3al[M{, C ONHMCAHMEM KOTOPBIX MOXKHO O3HAaKOMHTHCS Ha BeO-caiire http://ethereum.org. Haunem c
pacrpe/eIeHHbIX IPHIOKEHNH. B oTiardre oT TpaJuIMoOHHON apXUTEKTYPHI, B KOTOPOH O/IHa ITporpaMMa 3aITyCKaeTcst Ha cepBepe
M XKJIET, I0Ka JpyTasi IporpaMMa K Hel ITOJKIIFOUNTCS, B CpeJie PacIpeAeICHHBIX IIPHIOKeHUH OHI paboTaloT Ha BCEX CepBepax
BCEX y3/laX CETH OJHOBPEMEHHO. B crmemyrommux pasgenax pacCKakeM, KakK HpOrpaMMHPOBAaTh TaKHE paclpeieleHHbIE
NPUIOXKEHHUS U pa3MelaTh MX B OnokueifHe. PacmpeneneHHble NMpuioxeHHs pabOTAalOT HAa TaK Ha3bIBA€MbIX BHPTYaJbHBIX
MmamnHax Ethereum, a 11 uX co37aHUS MCTIONB3YIOTCS HECKOJIBKO BBICOKOYPOBHEBBIX S3BIKOB IIPOrPAMMUPOBAHHS, HAIPUMED,
Solidity. DTu sI3bIKH YeM-TO HAMOMHHAIOT acceMOIiep, MOCKOIbKY IIPOTPaMMBbI Ha HUX COCTOST U3 HECKOJBKUX KOJIOB OIEpaLuii,
KOTOpBIE ¥ 3aIlyCKaloTCsl Ha BUpTyainbHoi MammHe Ethereum B 6rokueiine.

IInardopma Ethereum Taxke mopnepxuBaeT cBoi oUIMATBHEIN OyMaKHHK - Mist. B 3TOM npHiToskeHUH MOXKHO CO371aBaTh CUeTa,
3aKJII0YaTh KOHTPAKTHl WIN JH00ABIATH yXKe pa3MElIeHHbIe KOHTPAKTH M B3aUMOJCHCTBOBATh C HUMHU. DTH KOHTPAKTHI, KaK H
IpyTHe paclpeelieHHbIe IPIIOKEHHs, UMY TCS Ha BEICOKOYPOBHEBBIX sI3bIKaX MPOrpaMMHpPOBaHMs, HanpuMep, Ha Solidity. Ha
TEKYILH MOMEHT 3TO CaMblii IPOJABUHYTHINA U HauboJee MUPOKO UCHOIb3YEMbIH S3bIK IPOTPAMMUPOBAHHUS I 3TOH CPeIIbl, XOTS
€CTh  ApYyTHe peaau3alyi. 3amyIieHHbIe paclpeie/ICHHbIE IPUIOKEHNUs pabOTaIOT HEMOCPEICTBEHHO B OJIOKUEHHE, U TT03TOMY
HE CYIIECTBYET €IMHOI CHIIBI WM OpraHMW3alllH, CIIOCOOHOM BBIBECTH paboTaromiee MpuioxeHne u3 crpos. OQHON U3 caMbIX
3HAYUTENIBHBIX Cc(ep NMPUMEHCHWs pacHpeleNeHHbIX NPHIOKEeHHI sBiuserca (uHaHcoBas cdepa. Eciam Bame npuioxeHue
3aIyIIeHo B OJIOKYeHHe, MOXKHO OBITh YBEPEHHBIM, YTO HUKAKOE IPABUTEIGCTBO WM JPYTasi CUJIa HE CMOTYT OTKIIIOUUTD €T0 HIIH
oTpemakTHpoBaTh Koa. Korna mpunokeHue pasmelieHo B OloKdYeliHe, ero MOXKHO M3MEHHTH TOJBKO C HMOMOIIBIO BHYTPEHHEH
MHCTPYKIIMN B ero cOOCTBEHHOM Kojne. Hampumep, BBl MoXkeTe pa3BepHYTh B OJOK4YeiHe KpayadaHIMHrOBYyIO KaMIIaHUIO, B
KOTOPOI1 ¥ caMo IPUIIOKEHHE, M COOMpaeMBble ICHEKHBIE CPeICTBa Oy Iy T XpaHUThCS B OJIOKUCHHE, a MeXKy HUIMH He OyIeT KaKoH-
00 TPOCTONKH.

Orta e uaes JSKUT B OCHOBE JEMOKPAaTHYECKUX aBTOHOMHBIX opranuzanuid, wim JAO. JJAO - 3To BUpTyalbHast OpraHu3aIys,
YIEHBI KOTOPOHl MOTYT TOJIOCOBATh IO OMpENEeNEeHHBIM BompocaM. [lesTeTbHOCTh TAKUX OpPTaHM3allMil Mpo3pavyHa M OCHOBaHA
[ETTMKOM Ha T0JIocax y4acTHHKOB. [Tocie Toro, kak ronoc ObUT OTAAH M pa3MelleH B OJI0K4YeiHe, ero yxKe Helb3s H3MEHHUTh. JTO
HaIlOMHUHAET TOCYIapCTBO C HEM3MEHAEMOI KOHCTUTYIIHEH, 1 BCE 3TO ONMCAHO B IPOTPaMMHOM Koje. B aToii o0mactu yxe ecTh
PSI BBITAIOIINXCS TPOEKTOB, C HEKOTOPHIMU M3 HUX MOJKHO O3HaKOMHUTHCS Ha BeO-caiite EtherCasts. CchuKy Ha HEro MOXHO
HAWTH B pasJielie pacrnpenesicHHbIX mpuioskeHuid DApps, a nanee nepeiitu Ha ethercasts.com. EcTh U 1embIil psiJi HHCTPYMEHTOB
JUISL KOMaHIHOH cTpoku. OMH U3 caMbIX M3BECTHBIX KJIMEHTOB HamucaH Ha s3bike Go n HasbiBaercsi Go Ethereum, mim npocto
Geth. [lns mmatgopmser Ethereum ecth elre MHOTO pa3iIMYHBIX ITOJIE3HBIX PECYpPCOB, a TAKKe MOIIHAS MOJJIEP)KKa COOOIIeCTBa.
Kpome cobcTBenHO caiiTa 1 611ora Ha HeM, MO>KHO IoiTH Ha opym Reddit u 3agaTh nHTEpecyromue BOnpocsl. MOKHO IPUHIMATh
ydactue B o0cyxaeHnsx Ha Stack Exchange. MoxHO Taroke moceTuts Meetups mim oTpaBUThCes Ha KoH(pepeHnuu Bpoae Deveon,
npoxozseit B [1lanxae.

Uro takoe komrenek Mist 1 kak oH paboTaeT

s mnarpopmel Ethereum cyniectByeT HeCKOJIBKO BeO-KOIIEAbKOB. Mist, IPUIIOKEHHE ¢ OTKPBITHIM HCXOJHBIM KOJOM, HMEET
cratyc ourmansaoro. Ero MoxxHo 3arpy3uts depe3 BeO-caiit hitp://github.com/Ethereum/mist.



http://ethereum.org/
http://github.com/Ethereum/mist

) wemimait Mt brow.. %

€ @ ' github.com . >
S READMEmd
Mist Browser
) G
The Mist browser is the 100l of choice to browse and use Dapps.
For the Mist Al see the MISTAPLmA
Installation
It you want install the app from a pre-busit version on the release page. you can ssmply run the executeable after |

For updating simply download the new version and copy it over the cld one (keep a backup of the old one if you

sure). The data folder for Mist s stored m other places

® Windows 3aseparas\mist

B e Lt hsanu lhnat l s st lan Cimmnes Jules

ITo 3T0# CcehlTKE MOKHO HAMTH MHCTPYKIWH 110 YCTAHOBKE [UIS BCEX THIIOB OTIEPAMOHHBIX crcTeM. Mist paboraer Ha Windows,
Ha Mac OS nm Ha Linux. Mist mO3BONSET yHpaBIsATh CBOMMH CUYETAMH, OTIIPABIATH BATIOTY, 3alyCKaTh M JOOABISATH HOBEHIE
KOHTPAKTBI, IPOCMATPUBATh CIMCKY MOCIETHUX TPaH3aKIHUi.
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Konten Ubersicht

Konten konnen [iher, [ihereum.basierte Token oder Cowns erthalien. Dariber hinaus kiinnen Konten Vertrage kontrolleren, Im Gegensats /u Wallets konnen Konten kene esnkormmenden T

ST ACCOUNT 4 <" ACCOUNT 2 ¢ ACCOUNT 7 ¢« ACCOUNT 5 ¢ ACCOUNT 6 AL

® ® C & oo &

+ KONTO
HINZUFUGEN

WALLET-VERTRAGE

Vortrage worton auf der Blockchain gespeichert und dhenen der Verwaltung von Ether. Ein Vertzag kann mobeere Konten afs Bigontamer haben, Vortzage 2eqen im Gegensats au Koaten rmmor

WALLET
HINZUTOGEN

LETZTE TRANSAKTIONEN

Sept Vertrag anwenden

20 @ °

B cnenyromux pa3znenax Oynem padorats ¢ Mist 1 pazdoepeM, Kak ApyTrHe HHCTPYMEHTHI IJIsl KOMaHIHOH CTPOKH B3aUMOAEHCTBYIOT
¢ Mist 1 GIOKYEHHOM B LIEJIOM.

Pa361/1paeMcsl, YTO TaKO€ 3(1)I/Ip 1 KaKHU€ €CTb TUIIBI CYCTOB

B cpene Ethereum ectb cBOs BanmoTa, Ha3bpIBaeMas 3QUPOM.
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€ ethdocs.org

# Ethereum Homestead

Docs » Ether ) Edit on GitK

Ether

What is ether?

< Ether Ether is the name of the currency used within Ethereum. It is used to pay for computation within

EVM. This is done indirectly by purchasing gas for ether as explained in gas.

Denominations

Ethereum has a metric system of denominations used as units of ether. Each denomination has its
oid storage own unique name (some bear the family name of seminal figures playing a role in evolution of
computer science and cryptoeconomics). The smallest denomination aka base unit of ether is call
Wei. Below is a list of the named denominations and their value in Wei. Following a common
(although somewhat ambiguous) pattern, ether also designates a unit (of 1218 or one quintillion
Wei) of the currency. Note that the currency is not called Ethereum as many mistakenly think, nos

Ethereum a unit.

& Read the Docs

Unit Wei Value Wei

wel 1 wei 1

Kwei (babbage) 1e3 wel 1,000

Mwel (lovelace) 1eé wel 1,000,000

Gwel (shannon) 189 wel 1,000,000,000

microether (szabo) 1612 wei 1,000,000,000,000
milliether (finney) 1815 wei 1,000,000,000,000,000
ether 1818 wei 1,000,000,000,000,000,000

Ether supply

elthereumsi

14/04/10/the

and cost of

mments,

Issuance-model-in-ether

L482v00

Rac

im

OHa HCTOoJB3yeTCs TS B3aMMOPACcueTOB 3a MPOBEICHNE BEIYHUCICHHI. D(HP MOXKET IPOOUTHCS Ha YaCTH, caMasi MaJICHbKas 4acTh
- OCHOBa BaJIOTHI - Ha3biBaeTcs Bed. [lomMmMo Bes, ecTh Apyrue HasBaHUS I OpoOHBIX "acTedd adupa. OxuH 3¢up - 31O
KBUHTHIJUIMOH, WM eJMHHIIA C BOCEMHA/ILATBIO HYJISIMH, BECB.
D¢up MOXKHO NOIYIUTh Pa3HBIMHU crioco0amu. MoKHO cTaTh MaitHepoM 3¢upa, Ui 0OMEHSTh ero Ha Jpyrue BaJIoThl Ha caitax
ob6MeHHBIX athopM. TpeTbuM criocoOoM sIBIsIETCs 3arpy3ka kourenbka Mist, moiyueHune agpeca B 6JI0KUeHHE U UCIIONIB30BaHNE
cepBuca , Harpumep, ShapeShift nust mokynku s¢upa.
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€ ethdocs.org/e

¢ EtherEx decentralised exchange.

List of centralised exchange marketplaces

Exchange Currencles
Poloniex BTC
Kraken BTC, USD. EUR, CAD, GBP
Gatecoln BTC,EUR
= Ether
Bitfinex BTC,USD
Ethes supply Bittrex BTC
elting ethe Bluetrade BTC,LTC, DOGE
o : HItBTC BTC
Sending ether Livecoin BTC
Coinsquare BTC
Bittylicious GBP
BTER CNY
Yunbi CNY
Metaexchange BTC

Centralised fixed rate exchanges

Exchange Currencies
Shapeshift BYC, LTC, DOGE, Other
Bity BYC, USD, EUR, CHF
Trading and price analytics
o ETH markets exhaustive listing by volume on coinmarketcap

* Aggregating realtime stats of major ETH markets:
0 Tradeblock

0 EthereumWisdom

8 Read the Docs

O Cryptocompare

CIUCOK IIOMIAI0K 715t 0OMEHa TPaIUIMOHHBIX BAIOT Ha 3¢up.
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Online wallets, paper wallets, and cold storage

This is here just a dumping ground of links and notes Please move this over in a listing form to

ecosystem

Keep examples here, maybe explain paranoid practices, list dangers

= Ether * Mist Ethereum Wallet

0 Releases to download

0 Mist Ethereum Wallet developer preview - foundation blog post
Eth 141 3 R ¢
o0 How to easily set up the Ethereum M sallet! - Tutorial by Tommy Economics
Online wallets. paper wallets, and * Kryptokit Jaxx
i storage O Jaxx main site
>ending eth o Mobile release

¢ Etherwall

> Etherwallw

0 Etherwall source

* MyEtherWallet
> MyEtherWallet website
¢ MyEtherWallet source

» Chrome extension

* Cold storage

> Icebox by ConsenSys - Cold storage based on lightwallet with HD wallet library
integrated.

» Reddit discussior

> How to setup a cold storage wallet

* Brainwallet

o brain wallets are not safe, do not use them. https//Awww.reddit.com/r/ethereum

8 Read the Docs

comments/45yBm7/brain_wallets_are_now_generally_shunned_by

He obGs3arensHo ncmonb3oBath Mist, ISt CO3JaHUS U yIPABICHHE CIETAMH € ()HPOM MOXKHO TaKXKe HCIONB30BaTh YEKH WM
xomrensku Etherwall, MyEtherWallet, ColdStorage, Hardware nmm npyrue.
B cpene Ethereum ecTh HECKOJIBKO THUIIOB CYETOB.
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# Ethereum Homestead

Docs » Contracts and Transactions » Account Types, Gas, and Transactions ) Edit on Git}

Account Types, Gas, and Transactions

EOA vs contract accounts

There are two types of accounts in Ethereum
e Externally Owned Accounts

e Contracts Accounts

B Contracts and Transactions This distinction might be eliminated in Serenity.
5 Account Types, Gas, and
Transactions Externally owned accounts (EOAs)

l'.":‘\ VO OoMIracy aoour If',
An externally controlled account
What s 2 transaction?

What iz 4 message’  has an ether balance,
What & gas? e can send transactions (ether transfer or trigger contract code),
Estimating transaction costs * iscontrolled by private keys,
* has no associated code,
Account Interactions ecampile
Detting contract
Signing transactions offline Contract accounts

A contract
Accessing Contracts and
¢ has an ether balance,
¢ has associated code,
Dapps ¢ code execution is triggered by transactions or messages (calls) received from other contracts.
o when executed - perform operations of arbitrary complexity (Turing completeness) - manipule
its own persistent storage, Le., can have its own permanent state - can call other contracts

Web3 Base Layer Services

All action on the Ethereum block chain is set in motion by transactions fired from externally owne
accounts. Every time a contract account receives a transaction, its code is executed as instructed

the input parameters sent as part of the transaction. The contract code is executed by the Ethere
Virtual Machine on each node participating in the network as part of their verification of new blo

Thic meeciition needs ta he eomnistely determinictic it anlv cantext i< the nasitinn af the hinck o

EcTb BHEIIHKE cyeTa, KOTOPBIE MOXKHO CO3/IaTh B CBOEM KOLIENIbKE, HA3HAYUTH UM Iapbl YaCTHBIX U MYOJIMYHBIX KIFOYEH U TTapOoJIH.
BropeiM THIIOM cueTa siBIsieTCs KOHTPAKTHBINA cueT. Takue cdera pa3MenialoTcsi B OJOKYEHHEe W COAEpsKaT MPOTrPaMMHBIA KOJI.
Bremnne cuera, uiam cuema, MOTYT UIMETh HEKOTOPOE KOJIMYECTBO 3¢upa Ha cueTy. C MX MOMOIIBI0 MOXKHO IIPOBOJIUTH ONIEpaliiH
C WCHONB30BAaHMEM YaCTHBIX KIIOYEH, M C HUMH HE CBA3aHO KaKoro-mmOo MporpaMMHOro koma. KoHTpakTHble cuera, mmm
KOHmMpakmul, TOXE COAEPXKAT HEKOTOpOoe KOIWYeCTBO 3(upa M HECYT HEKOTOpBI IpOrpaMMHBIA KoA. 3amyck Koja
OCYIIECTBIISIETCS IPH MOMOIM TPAH3aKIMH - CIEMANbHBIX COOOIIEHHUH, a KOTJa 3TOT KO paboTaeT, OH MOXET BBHINOJHATH B
OIoK4eitHe onepanuy pa3IuyHoM coKHOCTH. OH MOXKET YIPaBJIATh CBOMM XPaHWINILEM IaHHBIX, UMETh HEKOTOPOE CTAaOMIIBHOE
COCTOSIHUE U, HAKOHEll, MOXKET BbI3bIBATh APYI'He KOHTPAKTHI.
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Account Management

Accounts

= Account Management
Accounts play a central role in Ethereum. There are two types of accounts: externally owned
accounts (EOAs) and contract accounts. Here we focus on externally owned accounts, which will
referred to simply as accounts. Contract accounts will be referred to as contracts and are discuss
in detail in Contracts. This generic notion of account subsuming both externally owned accounts
Importing your presale watlst contracts is justified in that these entities are so called state objects These entities have a state:
= accounts have balance and contracts have both balance and contract storage. The state of all
accounts is the state of the Ethereum network which is updated with every block and which the
network really needs to reach a consensus about. Accounts are essential for users to{nteract witl
8 8

the Ethereum blockchain via transactions.

If we restrict Ethereum to only externally owned accounts and allow only transactions between
them, we arrive at an "altcoin” system that is less powerful than bitcoin itself and can only be usec

transfer ether.

Accounts represent identities of external agents (e.g., human personas, mining nodes or automat
agents). Accounts use public key cryptography to sign transaction so that the EVM can securely

validate the identity of a transaction sender.

Keyfiles

Every account is defined by a pair of keys, a private key and public key. Accounts are indexed by t!
address which is derived from the public key by taking the last 20 bytes, Every private key/addres
pair is encoded In a keyfile. Keyfiles are JSON text files which you can open and view in any text
editor. The critical component of the keyfile, your account's private key, is always encrypted, and |
encrypted with the password you enter when you create the account. Keyfiles are found in the
rore subdirectory of your Ethereum node’s data directory. Make sure you backup your keyfi

regularly! See the section Backup and restore accounts for more information

Creating a key Is tantamount to creating an account

8 Read the Docs

* You don't need to tell anybody else you're doing it

Cuera B cpeze Ethereum urparot KII0O4eBy0 poib, 0COOEHHO cYeTa, KOTOPhIE €CTh B BallleM KOIIENbKE U YIPaBIstoTes (aitnamu-
KiodaMu. Ecny BBI co3/jaeTe CYET B CBOEM KOIIENbKe, aBTOMATHYECKU CO3/1aeTcsl Mapa MyOIMYHOro M YaCTHOTO KITIOYEH, a Takke
3aaeTcs Mmapoiyib Ui Aoctyma K cdery. Cozmare cuer B Ethereum nerko, mms sToro He TpeOyeTcs OBITH MOAKIIOYEHHBIM K
6rnoxueitny win MHTepHety. Bbl pocTo co3aere HOBYIo napy KIIFOUeH, U Balll YaCTHBIH KIIFOY OyIeT aCCOLMUPOBAH CO CUETOM.

Kak cO3aaBaThb, O6pa6aTBIBaTB " pasMelaTb KOHTPAKTBI

Otkpoem Opaysep Solidity, B KOTOpOM MOXHO OSMYJIHpOBaTh OJok4delH. 3arpy3uts Solidity MOXHO 1O CCBUTKE
http://ethereum.github.io/browser-solidity.



http://ethereum.github.io/browser-solidity

% Solidtty realtime compller... X

€ 8 ntipsy/ethereum.githubio/browse ty/#
2z Untitled1 *

1~ contract MyContract {

2 sddress creator;

3

4- function MyContract() {

5 creator =« msg.sender;

6 }

7

8- function getCreator() constant returns (address) {

9 return creator;

10 }

11

12~ function kill() {

13- if(msg.sender creator) {
14 suicide(creator);

15 }

16 }

17

18

19 }

CneBa orobpaxaetcs Bamr koja. CripaBa IOKa3aHbl €ro HHTEpIpeTaluy B 6aiiTkoze, uatepdeiichoM koae u koge Web3. bpaysep
Solidity yzoben st paboThl U TECTUPOBaHUS KOHTPAKTOB. MOXKHO OBICTPO CO3[aBaTh KOHTPAKTHI U Cpa3y BBIIOIHATH C HUMH
HyXHbIe onepanui. CTOUT MOMHHUTb, YTO ITO MPOCTO CHMYJISLIUS M KOHTPAKThI He 00pabaThIBAIOTCS B HACTOSIIEM OIOKUYCHHE.
Jst pa3MenieHust KOHTPaKTa B OJIOK4YeliHe i IPEeIOCTaBICHHUS JOCTYMa K HeMY JpyTrUM BOCIIONIb3yeMcsl KomeapkoM Mist.

Solidity
Change

[ tex

Bytecx

Interfs

Webd

uDApg

Toggle
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WALLETS SEND 24| @2.119017 O CONTRACTS 11.27 emvien

Contracts

4 DEPLOY NEW
COW(T

CUSTOM CONTRACTS

In order to watch and interact with a contract already deployed on the blockchain you need to know its address and description of its
interface in JSON format

[ FIFTY FINNEY ...

@ @ <) ‘ 0.00 et

[ NEAREST NEL... [™ NEAREST NEL..

G 0.00 cther . 0.00 ethes &) &

Jlst co3maHust HOBOrO KOHTpakTa oTkpoiire pasmen Contracts u menkaute mo kaHonke Deploy a New Contract, 3atem BbiOepute
CYET C JOCTaTOYHBIM KOJIMYECTBOM cpencTB. s co3maHus KOHTpaKkTa He motpedyercs cauiikoMm MHoro s¢wupa: ot 0,5 no 1
€IMHUIIBL.



Deploy contract

FROM

& ¥ Account 5-5 51 ETHER

¥ Account 5 - 551 ETHER
¥ Account 2 - 4 49 ETHSR
¥ Account 4 - 1 19 ETHER

¥ Main accoun! (Etherbase) - 0.00 ETHER
00 (5) ETHER 5.511758643086139682 ETHER

Send everything
You want to send 0 ETHER.

contract MyContract { Put the source of the contract you want here.
— el You can find many evamplesof contractent

BeiOupaem o1uH U3 c4

€TOB, 3aT€M KOIMPYEM M BCTABJIIEM KO KOHTpakTa u3 Solidity B pasmesn st HCXOIHOTO KOJa.
'S Soliday matime compder .. X

€ 8 ntips/eth Fthubio, b scbdity/®vesion=016

B2 o0 Unttledt * e 4 © o 4

Sobdity versiom: 03 &-Ieda
Changets: w0.3.&-201¢-0

[ ed Wrap L Enatts Opin

|
|




€ & ttos/ethereumgthubio beowser sobdty wvernon= 030

e—_ =

e IR

e 4 © o # v 1

5.51175864 3086

CESEGLE

SELECT FEE
0.00106 yriez

COWTRECT WPTY Cott

Put the source of the contra
You can find many cxample:
the atheseumoy

o Beld a token
o Start a crowdsaic
o Create o blockchain o

Thes i the mosz amount of maney that r
Process this transaction. Your transactio
probably within 30 seconds.

AMOUNT

0.0

Send everything
Youwant to send 0 ETHER.

1~ contract MyContract {

sy

DRG] o

2 address creator;

3

4~ function MyContract() {

5 creator = msg.sender; I
6 )

7

LS function getCrestor() constant returns (address) {
k-] return creptor;

w }

1

12+ function kill() ¢

13- 1f(msg.sender == creator) {

14 sulcige(creator);

15 )

15 }

17

18

5.511758643086139682 ETHER

SELECT CONTRACT TO DEPLOY

Pick a contract .




KonrpakT HaYHET KOMIUIUPOBATHCS B (hOHOBOM pexxume. OH 0TOOpaKaeTcst B CIIUCKE KOHTPAKTOB HA pa3MEICHUE B OIIOKUYCHiHe
kak My Contract. Beibepem ero.

© Ethereumn Wallet —
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WALLETS SEND CONTRACTS 11.27 emer

(=) ETHER 5.511758643086139682 ETHER
Send everything

You want to <end 0 ETHER

SOLIOITY CONTRACT SOURCE CODE INTRACT BYTE

4 function MyContrect() { Pick a contract y

6 ) Pick a contract

Terneps mepeiiieM K pa3MeLICHUI0 KOHTpakTa B OiokueitHe. J[isi coBepIICHHs 3TOi Oomepanyi HY)KHO 3aIUIaTHTh MailHepaMm -
MOJIb30BATEISIM CETH, KOTOpBIE Oy IyT 0OCUMTHIBATH KOHTPAKT - JII000€ KonuuecTBo 3¢upa. Uem BhIme OyzeT 1arta, TeM ObicTpee
KOHTpakKT Oyzer obcuntan. Obpariute BHUMaHHE, Kak CKOPOCTh 0OpabOTKH KOHTPAKTa H3MEHSCTCS B 3aBUCHMOCTH OT KOJIMYECTBA
a¢upa, KOTOPOE BbI FOTOBBI 3aILIATHTh. BRIOpaB HY)KHbIE MTapaMeTphl, HEOOXOUMO LICIKHYTH 10 KHOMKe Deploy st oTnpaBku
KOHTpaKTa B OJIOKYEHH.
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WALLETS SEND
1
12~ function ®ill() ¢
13~ if(msg.sender == creator) {
14 suicide(creator);
15 }
16 }
17
18
19 )
SELECT FEE

0.00202434 ervexn

- . -
CHEAPER FASTER

TOTAL

0.00202434 ETHER

DEPLOY

CONTRACTS 11.27 emnen

This is the most amount of money that might be used to
process this transaction. Your transaction will be mined
probably within 30 seconds.

OTKpoOeTCsl BCIUIBIBAIOIIEE OKHO IS BBOJA MApOJIs, 3aIJaHHOTO MPH CO3aHNK cyeTa. [locie BBOa Mapois ICIKHUTE 10 KHOTIKE
Send Transaction. Yepe3 HEKOTOpOe BpeMsl pa3MelIeHHe KOHTPaKTa B OJIOKueHHe OyieT MOATBEPKICHO.



Create contract

‘ 0.00
L ETHER D

0x536£.5380 Create contract

You are about to create a contract from the provided data.

Estimated foe consumption 0.00202434 ether (101,217 gas)
Provide maemum fee 0.00402434 ether (201,217 gas)
Gas price 0.02 ether per million gas
Data

6CE0E040526°0CE0S46001€0a060720a0319163317505560622060226000
3SE00023606060405260e060°20a80003504630002eD10811460245780483

1c0el1bS14£03a575000SbE20CE4E00160a06002000316608000021526020
B0235060226-005433670160a060°2000320811691161415606057620054
€216000670200031€225054

CANCEL SEND TRANSAC@DN

Pa3MeleH bl KOHTPaKT MOXKHO HalTH B Komenbke Mist, B pa3zerne ¢ nociaeHUMHU TpaHzakuusamu Latest Transactions.
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B R e

ADD WALLET
CONTRACT

LATEST TRANSACTIONS

22§ e

Aug Created contract

18 minutes ago DOOETHER @
22 @ account 5 5 [ Crested contract at . My Contract b

Aug Contract Execution
19 O00ETHER @

& rcounes » @ wyconteact diae

Aug Created contract
D0OETHER @
19 e account S + [P Created contract at . My Contract 412

[IlenKkHYB O KOHTPAKTY, MOXHO YBU/IETh JIONOJTHUTEIbHY0 HHpOpMALHIO.
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Transaction

Monday, August 22, 2016 3:04 PM

(a few seconds ago, 0 Confirmations)

Amount 0.00 ETHER

From % VI
.
To M Creating contract @
Fee
* = 000402434 ETHER
paid
Gas
0 i
° used 20121 b

Jist TOro, 9TOOBI KOHTPAKT OBLT B3ST B 00pab0TKY 1 MOIy4rII COOCTBEHHBIH aipec B OI0K4YeiiHe, MOXKET MOTPeOOBaThCsI HEKOTOPOE
BpeMsl - 3TO MPOU3OUAET, KaK TONBKO KTO-HHOYIb M3 MOJIb30BaTeNiel OokdeiiHa 3aBepiruT obcyeT KOHTpakra. Eme Oomblire
HH(OPMAIH MOKHO MOIYYHTh, IEIKHYB [0 HAeHTHHUKaTOpy TpaH3akuuu. OHa oToOpasurcs B BeO-npuiioxennn Etherscan.
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Dol 18C 2dca ld Totha0 14 A 2060ch L BIDaAS | 204080 | TR Id2 2 00R
Monday, August 22, 2016 3:04 PM
' {a minute ago, 3 Confirmations)
-
Amount 0.00 ETHER
From % Account 5
To [P Created contract at @@ My Contract 05
Fee paid 0.00202434 ETHER
—— | — Gas used 101217
3
- »
Gas price 0.02 ETHER PER MILLION GAS
A " 2119029
$ Ox1ca99093 1 Te83ec3465389d 190abTd2¢0208b.
- ——— OXE0E0E04052£02060020a80003804630ee2cbl0811460248
7206341c0e1b514603257500050600054600160a060020a03
b s Deployed 166060908152602050£350602260005433600160a06202080
data 3508126812614 8606057E000846002602060020a03162258
56
. =i
OXE060604052600080546001 6080600208032 8163517205
56062806022600039600023806060405260060020a6000
- e Send 3804€30e22cD108214602487806341C0210824603257800
2 data 0SBE000546001 6080600208031 660603081526020802358
- §022600054336002608060020a039082269216141560605

TE00084600160a060020a0316225p8¢

Teneps BepHeMcst B Komenek Mist B TOCMOTPUM, KaKk MOXKHO B3aHMMOJCHCTBOBAaTh ¢ KOHTpakToM. OTkpoem pasnen Contracts.
Bri6epem KOHTpaKT, KOTOPBIi TOTBKO YTO PAa3MECTIIIH B OI0KUelHe (apec KOHTPAKTa PACcIIONOKEH IO €0 HA3BAHUEM).
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In order to watch and interact with a contract already deployed on the blockehain you need to know its address and description of its

interface in JSON format

(™ NEAREST NEL..

O.00

0

[ BET OVER EB4T

) 00
J :

[ MY CONTRACT BF6C

:*n@.

WATCH CONTRACT

CUSTOM TOKENS

Tlpu memuke mo kHonke Show Interface oToOpakaercst UHTEPPEUCHBIH KO KOHTPAKTA.

[™ NEAREST NEL.

[™ FIFTY FINNEY ...

[ BET UNDERC...

{

[™ MY CONTRAC..

UUU m

[™ FRESH DAPPS

WALLETS s CONTRACTS

. My Contract bféc

WRITE TO CONTRACT

I you want 1o have someone else execute this
ong with the

tract, send this information &

contract’s addross.

OTH JIBa KOMIIOHEHTA HeO6XOZ[I/IMI>I, €CJIM BOSHUKHET JKEJIaHUEC TTOACTIUTECSA CBOUM KOHTPAKTOM C APYTUMHU I10JIb30BATCIIAMU. Ecnu
IMPOKPYTUTH SKpaH BHU3, MOXKHO HaWTH JIOTIOJIHUTENILHBIC BO3MOKHOCTH B3aUMOJICHCTBHS C KOHTPAKTOM.



HIDE CONTRACT INFO

READ FROM CONTRACT WRITE TO CONTRACT
Get creator t funct

% Accoint £ 2 Pick A Function
LATEST EVENTS

Watch contract events

Hanpumep, B 4UCII0 MOCTOSIHHBIX (DYHKIUIT BXOIUT YTEHUE COAEPKUMOI0 KOHTPAKTa. DTO MOKHO CeNIaTh 0e3 TOMOIHUTEILHON
orutaTel a¢upa. OHAKO ISt BHECCHUSI N3MEHEHUH B OJIOKYEITH ToTpedyeTcst co3aaBaTh HOBYIO TPaH3aKIMIO. JlaBaliTe BBITOIHUM
MpoLeAypy MO yIaJeHHI0 KOHTpaKTa U3 OnokdeliHa, BeIOpaB aeiictere Kill. BeibepeM TOT ke c4eT, YTO MBI MCHOIB30BANH IS

CO31aHUs KOHTpaKTa, U BBIIIOJTHUM TpaH3aKI.IHIO. CHOBa HOTpéGyCTC}I BBECTHU HﬁpOJ’IL, II0CJIC 4€r0 MOXXHO H.ICHKHyTL 110 KHOIIKE
Send Transaction.

o - 0 X
St tiu t 1
¥ t { 1 tr i
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o A
- o 0.00 mnax ™
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& ¥ Account5-551 ETHER i e omumcten 00000148 e 158 g
o mam—am for 000241144 pCrer A gau
L Q.07 e®wr poe melon gt
»end ETHER
Data
Cudlctein®
A SEND TRANS

BepHemcst B 0030pHOe MeHIO Komienbka. Kak M paHblie, HOTpeOyeTcsi HEKOTOpOe BpeMs s pa3MEIIeHHs TPaH3aKIHU B
OJI0KUeHHE.



Temnepb paccMOTPHM, KaK OACTUTHCSI CBOUM KOHTPAKTOM C JPYTHMH. [1JIs1 3TOT0 HY)KHO IEepeAaTh JPYyroMy HOIB30BATEIIO aipec
KOHTpakTa B OJokueiiHe u unrepdeiicupiii kog JSON.

= £
] @
® D

[«

Ecnn XT0-TO IeNUTCSI KOHTPAKTOM ¢ HAaMH, He00XoauMo moiTH B paznen Contracts 1 IenkHyTh 110 kHotnke Watch a contract st
POCMOTpa KOHTpakTa. [IpuCBOMB KOHTPAKTy MMsl, BCTaBJIIEM aJipec KOHTpaKTa B OyiokueiiHe n nHTepdeicHsii koa. [Tocne storo
HOBBII KOHTPAKT TOSIBUTCS B CIIUCKE PSAAOM C CYIIECTBYIOIIIMH.

Benenue B HacTpoiiky u padoty ¢ kaueHToM Go Ethereum

Geth - 5To nnTepdeiic komanaHoit ctpokn Go Ethereum, npuMensiercs 1u1s ynpasieHus y3inamu B cetd Ethereum. OH peanuszoBan
Ha s13b1Ke Go. C nomotsio Geth MoXXHO 100BIBAaTh, TN MaHUTB, 3P, HepechUIaTh KPUITOBATIOTY MEKIY aJlpecaMHy, CO31aBaTh
KOHTpaKThl M oTmpasisiTh. [lo cBoeit cytn Geth npencraBiser coboil mHTepec KOMaHIHOW CTPOKH ISl BCEX TPaH3aKIUM,
KOTOpBIE MOKHO COBepIIaTh B Komenbke Mist. UToOs1 ycTanoBUTH Geth, TocTaTogHO ero mpocTo 3arpy3uTh Ha CBOH KOMITBIOTED,
Hampumep, co crpanuisl http://github.com/Ethereum/go-ethereum. st 3amycka GethHeo6X04MMO OTKPBITH KOMAHAHYIO CTPOKY
u mpocto Hamucate geth. OmHako B TakoM Buzae Geth He MO3BONMT BaM Kak-TMOO B3aMMOJAEHCTBOBAaTH C pabOTAIOIIMMH B
OnokueiiHe TpaH3akuusaMu. [y B3auMoIeHCTBHS ¢ KOHCOMNBIO JavaScript, HyxHO 00 HaOpaTh koMaHay geth console, koTopas
3amycTuT mnpouecc geth m moAkmOYUTCS K HeMy, JIOo koMaHnmy geth attach, koTopas ocylecTBIsSeT NMOIKIIOUYEHHE K YKe
3amyleHHOMY Hporeccy geth.

B COWNDOWS system 12\ cmd eve o X

Bo BTOpoM OKHe ¢ KOMaHIHOM CTPOKOI BBITOIHUM KoMaHy geth attach uist moaxmodeHns K 3amyiieHHoMy nporieccy Geth.


http://github.com/Ethereum/go-ethereum

B geth attach - 0 X

Geth paGotaer ¢ uHTepdeiicom JavaScript. [lo JavaScript cymecTByer odeHh 0ObeMHAas M MacIITaOHas CTaThs: HaYMHAS C
MOJYYCHUsI TOCTYIa K KOHCOJH JavaScript ¥ 3akaHYUBast U3AMEHECHUSIMA YPOBHSI HAIIOJIHEHUS JIOTOB.



() JavaScript Console - ether— X

) @ GitHub, Inc. {US) | httpsy/github.com/ethereum/go-ethereum/wiki/JavaScnpt-Console

O This repostory Pull requests  Issues Gist

. ethereum / go-ethereum

¢» Code ' lssues 256 7 Pull requests 24 E Wik - Pulse Graph:

JavaScript Console

bas-vk edited this page 14 days ago « 84 revisions

JavaScript Runtime Environment

Ethereum implements a javascript runtime environment (JSRE) that can be used in e
interactive (console) or non-interactive (script) mode.

Ethereum’s Javascript console exposes the full web3 JavaScript Dapp APl and the ad

Interactive use: the JSRE REPL Console

The ethereum CLI executable geth has a JavaScript console (a Read, Evaluate & P
REPL exposing the JSRE), which can be started with the console or attach subcom

console subcommands starts the geth node and then opens the console, The atta
subcommand will not start the geth node but instead tries to open the console on a
instance.

$ geth console
$ geth attach

The attach node accepts an endpoint in case the geth node is running with a non de
endpoint or you would like to connect over the rpc interface.

$ geth attach ipc:/some/custom/path
$ geth attach http://191.168,1.1:8545
$ geth attach ws://191,168.1,1:8546

Note that by default the geth node doesn't start the http and weboscket service and
functionality is provided over these interfaces due to security reasons. These defaults
overridden when the --rpcapi and --wsapi arguments when the geth node is sta

IoroBopu o TOM, Kak Ha4aTh JOOBIBAaTH 3(GUp U co3naBaTh HOBbIE cueTa. OTkpoeM wiki-nipocTpaHcTBo. B HmkHel uactn BUKn

€CTb LIeJIBIH pa3ies Ipo J00bIuY, WM MalHKHT, 3bupa.



) JavaScript Console - ether.. X

https://github.com/ethereum/go-ethereum/wiki/JavaScript-Console

this will register a contant hash to the contract’ codehash. This will be used to locate contract info
json files. Address in the first parameter will be used to send the transaction.

Returns

true ON success, otherwise false .
Examples

source = “contract test {\n" +

" /// @notice will multiply "a’ by 7.\n" +

*  function multiply(uint a) returns{uint d) {\n" =

" return a * 7;\n" +

" \n" e

S Aeh

contract = eth.compile,solidity(source).test;

txhash = eth.sendTransaction({from: primary, data: contract.code });
// after it is wncluded

contractaddress = eth.getTransactionReceipt(txhash);
filename = “/tmp/info.json™;

contenthash = admin.saveInfo(contract.info, filename);
admin.register(primary, contractaddress, contenthash);
adain,.registerUrl(primary, contenthash, "file://"+Filename);

Miner

miner.start

miner.start(threadCount)

Starts mining on with the given threadiusber of parallel threads. This is an optional argument.

Returns

true OnN success, otherwise false.
Example

miner.start()
[/ true

O¢up nobbiBaeTCs MyTeM Pe3epBUPOBAHMS YaCTH BBIYMCIMTEIFHOM MOIIHOCTH Balllero KOMIBIOTEpa MO 00CYeT TpaH3aKIMit
JpYrux noib3oBareliel cetd. B koHcosm JavaScript 006cueT JaHHBIX 3allycKaeTcs C IIOMOIIBIO KOMaH/bl miner.start, B KOTOpoi
MOKHO 33/1aTh YHCIIO OTOKOB, HALIPHMeED, 2.



. X o Geth : ethereum/go-ether... o JavaScrpt Conscle - ether x o Contracts and Transaction... * -
github.com

txhash = eth, t from: primary, data: contract.

Miner

miner.start

Starts mining on with the given threa

ber of parallel threads. This is an optional argument

Returns

miner. . ( geth attach -

miner.stop

otherwise false

Example

miner.

[Nocne atoro Geth aBTOMaTHUecKy HaUWHAET 00pabaTHIBATh TPAH3aKIMH, a BRIPYUYCHHBIH 3(up 3aunciseT Ha Bam cueT. OObYHO
3a4HCIICHUE NTPOU3BOUTCS Ha TOT CUET, KOTOPBIil OBbUT CO3/1aH MEePBBIM. AJ[pec cueTa, Kya MPOM3BOANTCS 3a4KCIeHne dpupa 3a
MaiHUHT, 0TOOpaKaeTcs ¢ MOMOIIBI0 KoMaH el eth.coinbase.



geth attach - O X

YT106BI 0TOOPA3HUTH CIHMCOK BCEX BAIIMX CYETOB, MOXKHO BBECTH KomaHay personal.listAccounts. BumgHo, 4to nepBblit 3 cu4eToB
KakK pas3 sIBISIETCS TeM, Ha KOTOPBIH OCYIIECTBILIETCS 3aUnciIeHne dhupa 3a MaiHHHT.

geth attach — O X

Jlist ocTaHOBKH TIporiecca [00bI4H a(upa Hy>KHO BBECTH KoMaHy miner.stop().



BN geth attach — O X

Tenepb pazbepemMcs, Kak co3aaTh HOBBIH cueT. B wiki MoxxHO HaliTH pasnen Personal, rae nepedyrcieHbl KOMaHbI sl pabOThI CO
CBOMM KOIIIEJTEKOM.



Wo % € Geth . ethercom/go-ether.. % () JavaScript Console - ether.. % omwm x | +

hitps//github.com/ethereum/go-e

® shh

® inspect

Personal

The personal api exposes method for personal the methods to manage, control or monitor your
node. It allows for limited file system access.

personal listAccounts

personal.llstAccounts

List all accounts

Return

collection with accounts

Example

personal.listAccounts

personal.newAccount

personal .newAccount(passwd)

Create a new password protected account

Return

string address of the new account

Example
personal . newAccount( "mypasswd” )

personal .newAccount() # will prompt for the password

Komanma personal.listAccounts otoGpaxaer Bce Bamm cuera, a komanga personal.newAccount() cosmaer HoBbid cyer. st
CO3IaHUs HOBOTO cueTa 3ananuM komanay personal.newAccount(),Geth mompocuT BBeCTH M TOBTOPUTH Mapodk. [locie 3Toro
HOBBIH CYET co31acTes U OyJIET BUIEH B CIIMCKE CUETOB TIPH BBOJIE KoMau bl personal.listAccounts.



geth attach

Teneps nompobyeM nepeciate HEMHOTO 3dupa depe3 O6Jok4deriH. B kauecTBe cuera s nomydeHus ddupa s Oyay UCTIOIb30BaTh
TOT CYET, KOTOPBI OBLI TOJIBKO YTO CO3/IaH, @ HCTOYHUKOM 3(Hpa BEIOEPEM OJJMH U3 CUETOB, KOTOPBIC yxke OblIn. J[jist mpocMoTpa
CIMCKa CYCTOB B CHCTEME BBeaeM Komary personal.listAccounts.

HeobOxoquMo THpOBEpHUTH, CKONBKO Ha KKAOM cueTe M3 cmmcka 3¢upa. s 3TOro HCIOIb3yeM OTACNIBHYIO KOMaHIY
eth.getBalance. ITapamerpom nns ¢yskimu eth.getBalance sBnsercs aapec cuera B dopmare eth.account[Homep cuera] .
ITocmoTpuM cocTosiHHE IepBOro cyera. BUnHo, 4T0 Ha 3TOM cyeTe HUYEero HeT.




Benuuunbl 6anaHCOB U pa3Mephbl CPEJICTB sl MEPEBOJA BBIPAXKAIOTCS B BesiX. UTOOBI BBIMOIHUTH KOHBEPCHIO BEEB B JIPYTYIO
BAJIIOTY, WK 3()UP B BEH, MOKHO MCIIOJIb30BaTh KoMany Web3.to\Wel, 3a1aB B Hell KOJIMYIECTBO BAIIOTHI M €€ Ha3BaHUE, HATIPUMED,
web3.toWei(1, "ether");. Temepp mocMOTpUM Ha BTOpOW cueT ¢ momompio koman sl eth.getBalance(eth.accounts[1]);. Ha nem
JOCTATOYHO CPEJCTB VIS MepeBoia 3hUpa Ha TOJBKO YTO CO3JAaHHBIM cueT. s OCyIIECTBICHHS MEPEBOa CYET Hal0 CHavana
pas6uokuposath. st aToro ucnonb3yercst komanaa personal.unlockAccount(eth.accounts[1]); . Geth 3anpocur maposs. ITocne
00pabOoTKH ¥ TIOITBEPKICHHUS BBEACHHBIN MapoIib, CYeT pa3biokuposaH. Termeps MpoBepruM OallaHC TTOCICHETO CUETa B CHCTEME
¢ nomousio koManasl eth.getBalance(eth.accounts[eth.accounts.length -1]);. BuaHo, 4To moCieAHHII CUET HMEET Ha CBOEM
Oamance HoOAb. Jlng mepeBoma BamrOTBI Mcmoyb3yeM (QyHKImio SendTransaction ¢ COOTBETCTBYIOIICH KOMaHION
eth.sendTransaction. Dta GyHKIHs TpeOyeT HCoIb30BaHus 00beKTa JavaScript B KauecTBe apryMeHTa, KOTOPBI COCTOHT U3 TpeX
napameTpoB: From - HCTOYHHK IIepeBOIUMBIX CPEACTB, To - To, Ky/a CpeAcTBa OyayT HepeBeeHsl, i Value - 00beM MepeBOAUMBIX
CpencTB, BbIpakeHHBI B Besix. IlomHocThio KkoMania Beirsiaur kak — eth.sendTransaction({from:eth.accounts[1], to:
eth.accounts[eth.accounts.length-1], value: web3.toWei(1, “ether")});. 3akpoem Bce HyXHbIE CKOOKM M MOCMOTPHUM, HTO
nonyunrcst. @yukims SendTransaction BepHyia HaM HICHTHOUKATOP TPAH3AKIHH.

OG6patiM BHUMaHHE Ha TO, YTO PE3yJIbTAT BBIOJIHEHHS TPAH3aKIUH - YCIIeX WM Hey/ladya IPH €€ BBIIOJIHCHUH - Ha JAHHOM JTarie
HE/IOCTYTIEH, 3TO CTAHET MOHSTHO MO3XKeE.

Jlist mpocMOTpa CIHCKa TPaH3aKIMid, 0KUAAIOIINX BBITOJIHEHHS, HCIIONb3yeTcst Komana eth.pending sactions. TpaHzakuust
10 HepeBoy 3hupa MeX/Iy CUCTAMH BCE €IIe HAXOUTCS B 3TOM CITHCKE.




YT106BI TIOCMOTPETh, KaK UJIET BBIMOJIHEHHE TPAH3AKIIUH, MOKHO CKOIMPOBATH HAEHTH()HUKATOP TPAH3aKIMK U HANTH €ro B BeO-
npunoxernsix http://EtherScan.io wmm http://EtherChain.org. TpaH3akiss moka elie He HaiieHa, Tak Kak elle HHUKTO He

coryjacuiics € 06C‘II/IT3.TL, WUIA 3aMaitHUTB.


http://etherscan.io/
http://etherchain.org/
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Ethereum Network Stats

Dithculty Block Time |

$1127| 64.308T 14.2s ‘ 4675TH/s
800193 | iy
Recent blocks Recent tran
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€ 8 nitpsyjetherchainong by 160347097 dacSbO02 T A882 193 T2e88cotde e 5455745549 3850016101
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OrtxpoeM moka komurenek Mist. OH aBTOMaTHYeCKHU IOKITIOUHTCS K yxke paboTatomeMy npoueccy GoEthereum. Mist mokaseisaer,
YTO TPaH3aKLUs ysKke Oblia 00CUMTaHA: CO cueTa HOMep J(Ba OJMH d(GUp ObLI epeBe/ieH Ha cueT HoMep IIeCTb.

© Ethereum Wallet - C
Ethereum Wallet Konten Beacbeiten Ansicht Entwicklung Fenster

£ @ m BALANCE
WALLETS SEND 210 | ®2,119586 @1l CONTRACTS 11.27 evHer

Accounts Overview

ACCOUNTS

Accounts are password protectad keys that can hold ether, secure etheteum-based tokens or coins and control contracts. Accounts can't
display incoming transactions,

P ACCOUNT 5 £ ACCOUNT 2 £ ACCOUNT 4 £ ACCOUNT &
5.51 ahe & 409 @® o & 100

£ ACCOUNT 3 £ ACCOUNT 7 £ MAIN ACCOUNT (ETHERBASE)

0.08 cthes o 0.00 are 0.00 cther

ADD ACCOUNT




Teneps mepeBeneM cpencTBa oOpaTHO. BHWIHO, YTO CHHCOK TpaH3aKOWH, OXHUTAOmMMX 00paboTkm, cHOBa mmycT. Jlms
OCYILECTBIICHUsT 00paTHOro nepeBoja OyJeM MCHONIb30BaTh Koluenek Mist, 4ToObl MOKa3aTh, YTO, B NPHUHIIMIIE, HE TaK Ba)HO,
KakuM HHTep(eicoM MM MPOrpaMMoil Bbl MONB3yeTeCh Ui paboThl CO CBOMMHU cdyeramMu B cpere Ethereum. [lnst nauama
CKOIUPYEM aIpec cyeTa, Ha KOTOPbIH IIaHUPYEM NIEPEBECTU CPEIICTBA.

© Etherewum Wallet =

Ethereum Wallet Konten Bearbeiten Ansicht Entwicklung Fenster

T @ [jj BALANCE

WALLETS SEND CONTRACTS 11.27 etHer

g Account 2 ©®

Accounts can't display incoming transactions, but hold and send ether. To see incoming transactions creale a wallet contract to
store ether

LATEST TRANSACTIONS

Jul Contract Execution
2 LO0FTHER ()

3ateM mienkHeM 1o KHomke Send M BeIOEpeM CUET HOMeEp IIECTh, Ha KOTOPBII TOJBKO YTO MepeBoAnId 3¢up. Teneps BCTaBUM
HpeBapUTENHHO CKOIIMPOBAHHBIA HOMEP CYeTa, U YKaKeM 00beM B OJJHH dhHp.
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© Ethereum Wallet
Ethereum Wallet Konten Bearbeiten Ansicht Entwicklung Fenster
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WALLETS ENL

Send funds

FROM

6 ¥ Account 6 - 1 00 ETHER

AMOUNT

Send everything

You want to send 1 ETHER

DATA

_ el

BALANCE
CONTRACTS 11.27 erner

@ 0:00010383270858596b26e0CH2371a6a34880CD68

(=) ETHER 1.00 ETHER

Euie pa3 oOpaTiM BHUMaHHE Ha TO, YTO I BCEX ONEpaLMii CYLIECTBYET HEKOTOPask KOMUCCHS B BUIE 3(Upa, BhIIUIauHBacMast
TeM, KTO OOCYMTBIBACT TPAH3AKLHUIO, WM MailiHepaM. CHOBa BBOJMM IapoJib, CO3JaHHBIl MPH CO3/IaHHU CYETA, U OTHPABISEM

TpaH3aKILHIO0 Ha 00paboTKy.
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ro Etherewm Wallet

WALLETS SEND

DATA

ADD DATA

SELECT FEE

0.00042 eruen

Ethereum Wallet Konten Beabeiten Ansicht Entwicklung Fenster

& a minute CONTRACTS 1127 emver

CHEAPER

TOTAL

1.00042 ETHER

Send transaction

6 £ 100emer P
B

0x7b20...8ef7

Estimated foe consumption

Provide maximum foe
Gas pree

m}

X

Ox000f...CD6E8
l:ighl be used to
will be mined
0.00042 ether {21,000 gas)
0.00242 ether {121,006 gas)
0.02 ether per million gas
CANCEL SEN%TRANSACTION

Buano, 4To naHHas TpaH3aKIH HE MPOINIA 10 MPUIMHE HEAOCTATKAa CPEICTB AJS OIUIAaThl KOMUCCUH MaifHepoB. OTMEHUM 3Ty

OIIEPALHIO.
[+ "
Send transaction
6 L 10w o .

_

Oc7b20._8ef7 0x000f._CDES
Ehimatend $6¢ CONTAPORION 0.00042 ether (21,000 ga)
Provde maximum e 0.00242 ether (121,000 gax)
Gaxs prce .02 ether per million gt

o

Send transaction

BP 1.00 emen p‘
—

OxTH20_Sef7
Estimated oo consomption

Provide maximum foe

Gan pree

AN

On000L_.CDGH
0.00042 ether (21,000 gas)

Q00242 ether (121,000 gas)
0.07 ether por milbon pas

SEND TRANSACTION

Teneps BMecTO BBIOOPa KOHKPETHOTO 00bEMa BaIOTHI Ul IePeBO/ia BHIOEPEM OIILIUIO EPEeBo/ia BceX cpeacTB. Bee HeoOxoaumble
pacuets! Mist crenaer cam. CHOBa BBOIUM IAPOJTb U JKIEM.
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6'».‘4‘::7. 100 ETER . OO0 M2 Tt it XG53 Mafa 340000 D08 | 0.00042 crves
Oslase fasTin
AL " -
LR 100 ETHEN 1OTAL
L
e I 1.00 ETHER

Yo et 1o weed 0.99958 [THRIR

ATA WO
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TeMm BpeMeHeM AaBaiiTe IOCMOTPUM Ha JIaHHYIO TpaH3akuuro Ha caiite EtherChain.org. 3neck BuaHO, B KaKkoif 6JI0K romnana Harma
TpaH3aKIsl, C KAKOTO CUeTa Ha KaKOW M B KAKOM pasMepe ObLI OCYIIIECTBIICH IIEPEBOJL.

% Soliday reattme compider... X €) Geth. &3] ommu xj;g;ww.
€ @ m

w X & Transactions - etherchain.

101fe

i//etherchain.org/tx/0x2 160347097 dacSbOD2THI

@etherchain,org @ Blockchaln ~ B Accounts~ ol Statistics~ Z Tools~

Tx: 0x21b0347097dac5b0027ff88279372e94cc44e5¢!

e Block: 2119577

® Time: 2016-08-22 17:20:39 {2 minutes aso)
o From: Ox000f23B327e8585%h26e9C623
e To: Ox7h206D5eeb661D926D1420930706§31ED798ET
o Amount: 1 Ether

* Account Nonce: 58

» Gas Price: 2e-8 Ether

o Gas Limit: 90,000

» Total Gas Used: 21,000

® Tx Price: 0.0018 Ether

* Payload:

0x (ASCII: )

Buano, 9TO cuer HOMep IIECTh CHOBA ITYCT, @ CYET HOMEp ABA IOIOJHMICS NEPeBECHHBIMI CPEACTBAMH, M, KPOME TOTO, HE
0CTaJIOCh HE3aBEPLICHHBIX TPaH3aKIUH.
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VYrpasieHue cueramu 1 100b149a 3pupa (MaliHUHT)
OTkpbiBaeM Korenek Mist. JJo0aBHTH B HEro HECKOJIBKO CYETOB BO3ZMOXKHO ¢ HOMOIIBI0 KHOTKH Add Account.
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Kax cenmats pe3epBHYIO KOIHIO c4eTOB? B 3aBHCHMOCTH OT TOTO, C KaKO# OIepaIriioOHHO CHCTeMOH BB paboTtaere, Mist 1 apyrue
KreHTsl rs twiatgopMel Ethereum OynyT coxpaHsTh (aiibl co cueTaMH B Pa3NIMUHBIX Katanorax. B meHio Mist HyxHO
MOCJIeIOBATENIFHO IEMKHYTH IO MMyHKTaM Accounts, 3ateM Backup u 3atem Accounts eme pa3. Otkpoetcst katanor Keystore, B
KOTOPOM XpaHsATCs Kitouu K cueram Ethereum.
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OTH KII0YU MOXKHO CKONUpoBaTh Ha USB-HOCHTENB MM OTIIPaBUTh B 001auHOE XpaHuwiunine. KpaitHe BaxkHO yOeIUTHCS, YTO OHU
XpaHsATCs B HAASKHOM Mecte. VX moteps 1o 060it mpuyrHe NPHBOAUT K aOCONIIOTHO 6€3BO3BPATHOI HEJOCTYITHOCTH CYETOB -
6e3 9THX KIIFOYEil HU BbI, HU KTO-JIMOO APYToif HE CMOXKET MOJIYYUTh JOCTYII K CUETaM.

3arpyxkaem Geth, ¢ MOMOIIBI0 KOTOPOTO NMPOAEMOHCTPHPYEM, KaK MOXKHO HadaTh MalHHHT 3¢upa. B OByX pasHBIX OKHax
OTKpbIBaeM JiBe KoHcomM Juist paboThl ¢ Geth. B mpaBoMm oxHe - komanaHas crpoka s Geth.

MINGWEL/ ¢/ ethereum/toods/Geth- Windd-latest = (

Ecnu BB paboTaere ¢ Linux, MOXHO MCHOJIB30BaTh NPUBBIYHYIO BaM 0005104Ky. [Ipu pabote ¢ Windows moaxoauT cranaapTHas
KOMaHJHas CTpoka. Beb-komenek 3akpsiBaeM u 3amyckaem cepsuc Geth.

CAWINDC

systemn32\cmd.exe - O X

Bo BTOpOM OKHe moKiIIouaeMcst K 3amynieHHoMy nporeccy Geth.



CAWINDOWS\system32\cmd.exe - geth.exe attach - O X

CAWINDOWS\system32\cmd.exe - geth.exe attach — O X

Bce cuera XpaHsTCs B €IMHOM IIEHTPAJIbHOM KaTaiore, 1 Bce KimeHTsI B cpeze Ethereum - 6y b To Mist, Geth mtu CPP-Ethereum
- moAxovaroTes k Hemy. Ha tekymmit Mmoment Geth moanepkuaetT MaifHUHT TOJBKO € IOMOLIBIO LIEHTPAIBHOTO MPOLieccopa,
YTO, BO3MOXKHO, M HE OYEHb OBICTPO, HO BIIOJIHE JOCTATOYHO ISt paOOTHI B TECTOBOM Cpe/ie MM YaCTHOH ceTu. UToObI 3amyCTUTh
Hpollecc MaliHUHIa U3 KOHCOJIHM, JOCTATOYHO 33/1aTh KOMaHy miner.start. B kagecTBe mapamMeTpa MOXHO 3aJaTb YHCIIO TIOTOKOB,
B KOTOpPBIX OyleT OCYIIEeCTBISITECS OOCYeT orepauuii B OnokueliHe, HampuMmep, ABa. B 1000 MOMEHT MaifHHHT MOXKHO
OCTaHOBUTb.

B C\WINDOWS\systern32\cmd.exe - geth.exe attach - O X

OTan4HOE BBOAHOE pPYKOBOJCTBO B MaifHUHI MOXHO HaWth Ha wiki-nmpoctpanctBe Github Ethereum mno cceiike
http://github.com/ethereum/wiki/wiki/miningintroduction. Tlomumo o6meli wuH(GOpPMAIMH, TaMm MPHUBEICHBI Pa3bICHEHUS
WCIIOJIb3yEMBIX AITOPUTMOB MallHWHTA W JaHBI PaCITU(POBKH TEPMHUHOJIOTHH. UTOOBI y3HATH OOJBIIE O MAHUHTE C MMOMOIIBIO
rpadMUecKuX MPOIECCOPOB, MOXKHO MoceTHTh perno3utopuit GoEthereum B pasmene wiki/Mining. B HimkHel yacTu crpaHuibl
MOJKHO HaMTH LIEIbIN pa3fell Ha 3Ty TeMy, TJ€ EePEUUCIeHbl HHCTPYMEHTBI, HACTPONKN U MHCTPYKUMU. B pamkax 3Toro Kypca
CKOHIIEHTPUPYEMCs Ha HallMCaHUH KOHTPAKTOB M pa3MEIICHNH X B OJIOKYCHHE.

®a3bl pa3pabOTKH KOHTPAKTOB
B aroii gactu pa3bepem (ha3ssl mpoiiecca pa3paboTKH pacipeieieHHbIX npuiiokenuit. [Tepsast (asa - Hamucanue Koga. ITO MOKHO
JlenaTh B MPHUBBIYHON cpene pa3paborku, Hampumep, B Ethereum Studio winm Mix, mnn gaxe B 61okHOoTe. [locie pa3paboTku



http://github.com/ethereum/wiki/wiki/miningintroduction

nenecooOpa3zHo NPOBECTH psift TecToB. [t aToro xopomo noaxoaut Mocha ("Mokka" biodHoe TectupoBanue yao0HO IIPOBOAUTD
B cpene Truffle, na u B Ethereum Studio ectb cTanmapTHBIN NPOEKT C yKe BCTPOSHHBIMH TecTaMu. KoHeuHo, He 000HTHCh U Oe3
PYYHBIX TECTOB, KOTOPBIE MOXKHO MPOBOAUTD, K IpUMeEpy, B Opay3epe Solidity, win B yacTHOM Oiok4eliHe. 3aTeM MPOBOASATCS
OKOHYaTeNbHbIe MpoBepku. HeoOxoaumo yOeanThes, YTO Ballle PaclpeieieHHOEe NMPHIIOKEHHE PaboTaeT B COOTBETCTBUH CO
crierruKaryeil. To MOXKHO CIeIaTh B TECTOBOM cpefie Oe3 pacxoqoBaHus d(upa.

TTocse 3aBepiieHus 3TOMH (assl Henecoo0pa3Ho Pa3MEeCTUTh KOHTPAKT B pealibHOM Oiokueiine. IoTpedyeTcst Takke MOAKITIOUNTh
Bamr kox HTML wmym JavaScript k agpecy KOHTpakTa WM, €CIIH MX HECKOJBKO, K aJpecaM BCeX KOHTPAKTOB. 3aTeM MOXKHO
otnpaniate HTML-kox Ha cepsep.

Pazbepemcs1, kak pabotaer koMMmyHHKanus. HeoOxomumo, 4ToOBI Opay3ep MOr B3aMMOAEHCTBOBAaTH ¢ KOHTpakToM. OIHAKO
HanpsiMy1o OHH o0matecs He MoryT. O6br4HO Opay3ep obpadaTeiBacT ko HTML, koTopslit Bei3biBaeT ko JavaScript, KOTOpBIii,
B CBOIO OUepe/ib, CBSI3BIBACTCS C KOHTPAKTOM MOCPEACTBOM y3ia ceti Ethereum, Hampumep, 3amyiieHHoit ciysx6oit Geth uiu CPP-
Ethereum. Y3en ceru Ethereum oGecnieunBaet 1ocTyn B GIIOKYEIHH, H, TAKMM 00pa3oM, 00ecreunBaeT CBsI3b OJI0KUeHHA U BaIllero
KOHTPAKTA.

Communication

Browser

Intelligent
Database

Geth/Cpp
Ethereum

KoHTpakT npencrasiseT co0oit HekoTopoe noxodue 6a3bl JaHHBIX CO BCTPOCHHOM JTorukoi. UTak, Uit paboThl pacrpeeIeHHOTO
NPUIIOXKEHHST TOTpeOyIoTCst Opaysep, TpaAuINOHHEIN cepBep st o6padotku HTML-kona u kona JavaScript u y3en Ethereum c
untepdeiicom HTTP RPC s nocryna k Giokueiny.

Pabota ¢ KOHTpaKTOM MoOCTe ero pa3MenieHus B OJOKYeiTHE

B 2101 yacTu moroBopuM 0 TOM, Kak B3aUMO/ICHCTBOBATh C KOHTPAKTOM Ha 0a3e Opaysepa Solidity. B KOHTpakT ObLIM BHECEHBI
M3MEHEHUS.



% Solidaty realtime compder ... X +

€ @ ntipsy/ethereum.githubio
a & Untitled1
1+ contract MyContract {
2 ' creator;
3 int256 myNumber;
4
5+ function MyContract() {
6 creator - msg.sender;
7 myNunber 33
8 }
9
10~ function getCreator() constant returns (address) {
11 return creator;
12 }
13
14~ function getNumber() conskant returns(uint256) {
15 return myNumber;
16 }
17
18-~ function setMyNumber(uint25 $) {
19 myNumber = num;
20 }
21
22~ function kill() {
23~ if(msg.sender creator) {
24 suicide(creator);
25 }
26 }
27
28
29 }

B koHTpakT no0aBieHa uucioBas repeMenHas myNumber, u HasHauwi el B KOHCTpyKTOpe 3HaueHue "tpu". ITostomy mpu
cos3ianuu KoHTpakTa urcio myNumber 6yner pasao tpem. Kpome storo, nobasiensi eme ase ¢pyukimu. [lepsas - sto getNumber,
BO3BpaIaonas 3uasenne MyNumber u 3agannas kak mocrosHHas GyHkims. Bropas - ato setNumber, mo3sonsromas 3agaBats
3nagenue myNumber B guanasone uint256, To ecth 10 npuMepro 1,16 2 1077,

[lemuok no kHonke Create 3ammycKkaeT IMYJIIINIO KOHTpakKTa mpsiMo B Opaysepe Solidity. Cpa3y BUIHO, YTO 3aaHHBIC (YHKIUH,
getNumber u getCreator, Bo3BpamiaroT CBOM HavalbHbIC 3HAUCHHS, H HA 9TU BBIYKHCICHHUS 3QUP HE pacXomyercs. DTH QyHKIHH
3aJaHbl KaK NOCTOSIHHBIE, a 32 3arpy3Ky MOCTOSHHOM MH(pOpMAaILMK He HY)KHO HHYETro IIaTUTh. D(GHUP HyKHO TPATUTH TOJIBKO B
TeX Ciydasx, KOTJa BHOCSIT M3MEHEHHUs B JaHHbIE, XpaHSAIIHecs B OiokdeifHe. Bl 3amyckaere HyXHBIH KOJ C IOMOIIBIO
TpaH3aKIUH U YIIAaYUBAETE ONPENEIICHHYIO CyMMY B 3Hpe 3a 00padOTKy U peai3alnio TPaH3aKIUH.

Solidity
Change

[ text

Bylect

Interfs

Webd

uDApg

Toggie



% Solidty realtime compiler... X
€ @ nupsy/ethereum.githubio/browser-solidity/#version = 0.3.6

B & e Untitled! *

1~ contract MyContract {

2 address creator;

3 1int256 myNumber;

4

5+ function MyContract() {

6 creator -« msg.sender;

7 myNunber « 3;

8 }

9

10~ function getCreator() constant returns (address) {
11 return creator;

12 }

13

14~ function getNumber() constant returns(uint256) {
15 return myNumber;

16 }

17

18 - function setMyNumber(uint256 num) {
19 myNunber = num;

20 }

21

22+ function kill() {

23~ if(msg.sender == creator) {

24 suicide(creator);

25 }

26 }

27

28

29 }

ITocMoTpuM, 4TO IPOU3OHAET, €CIU U3MEHUTH YHCIIO Ha IIATh. BUHO, UTO U 3TOM cO3Aa1ach TPAaH3aKIUA HAa U3MEHEHHE JaHHbBIX
B OJTOK4eiiHe, 32 YTO MPHUIILIOCH 3aIIATUTh HEMHOTO ra3a. A HOBOE 3HaueHHE IEPEMEHHOH - ATh. biok4eliH paboTaeT kak aBTOMaT
COCTOSIHHI: KOT/]a BB MEHSIETE KaKyI0-TH0O0 BEIMIHHY, 33 3TO H3MEHEHHE HYKHO 3aIJJATHTh HEKOTOPOE KOJIMIECTBO ra3a.

Sofidity
Change

[ Tent

v MyCo

Interfa

Web3

uDApp



Go——

€ (18 nttpsy//ethereum.githubso/browser-solidity/#version =0.3.6

B & el Untitledd
1- contract MyContract {

2 address creator;

3 uint256 myNumber;

4

S~ function MyContract() {

6 creator - msg.sender;

7 myNumber = 3;

8 }

9

1e- function getCreator() constant returns (address) {
11 return creator;

12 }

13

1a- function getNumber() constant returns(uint256) {
15 return mylumber;

16 }

17

18- function setMyNumber(uint256 num) {
19 myNumber = num;

20 }

21

22~ function kill() {

23~ if(msg.sender == creator) {

24 suicide(creator);

25

26 }

27

28

29 }

[laBaiiTe 3arpy3uM KOHTPAKTHl B PEaNbHBIN OJOKYEHH. J{JIs 3TOTO HY)KHO CKOINHMPOBATh KOHTPAKT, OTKPBITH KOIIENEK, OTKPHITh
paszen Contracts u menkHyTh 1o kHonke Deploy New Contract.

® U8

Solidity
Change

[ Tex

Bylece
Interfa
Web3
uDApg
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© Ethereumn Wallet

Ethereun Wallet Konten Bearbeiten Ansicht Entwicklung Fenster

WALLETS SEND

[™ NEAREST NEL..

. 0.00 ethes

[® MY CONTRAC...
0.00 ettier

t WATCH CONTRACT

CUSTOM TOKENS

$,

M2 1314954 1

[ FIFTY FINNEY ...
0.0U cthee

[™ BET UNDERC...
0.00 cthes

[ FRESH DAPPS...
0.00 ethes

[™ MY CONTRACT 0E3E

” 00 ‘®.

CONTRACTS

Bl

(

a )
\ |
s

[™ BET OVER EBAT

. 0.00 cibes D
® x

11.26 emner

Korpa BeI I[O6aBJIHCTC HOBBIH KOHTPAKT, BCC ITOCTOSHHBIC (byHKI.lI/II/I 6y,£[yT BUJHBI B JICBOM YacTH Balllero KOIIICJIbKa, B pa3ficie

Read From Contract.



© Ethereumn Wallet -
Ethereum Woallet Konten Bearbeiten Ansicht Entwickiung Fenster

WALLETS SEND : CONTRACTS 11.26 emHer

@ MY CONTRACT OE3E 0.00 ETHER

HIDE CONTRACT INFO

READ FROM CONTRACT WRITE TO CONTRACT

Get creator Select function
@ Account 5 = Pick A Function v
Get number
3
LATEST EVENTS

Watch contract events

JIJ'IH 3alMCu JaHHBIX B KOHTPAKT HY>KHO BLIGpaTL (byHKIII/IIO U BBECCTHU HGOGXO)II/IMI)IG napaMe€Tpbl, a 3aT€M OTIPABUTL €€ Ha
BBIITIOJIHEHHUE, UCTIONIB3YS CYET C JOCTATOYHBIM KOJIMYECTBOM 3(1)Hpa.



o

Ethereum Walet Konten Bearbeiten Anscht Entwickiung Fenster

WALLETS SEND

@ MY CONTRACT OE3E

HEDE CONTRALT INFO

READ FROM CONTRACT

Get creator

=

@& Account 5

Get number

CONTRACTS 11.26 emHer
0.00 ETHER
WRITE TO CONTRACT
Set My Number v

um

Execute from

& Y Account 5 - 551 ETHER

Send ETHER

O6paTI/ITe BHUMAHUCEC, YTO 1J1s1 BHCCCHUA HM3MEHCHUH B KOHTPAKT 3(1)I/Ip HE HY>XHO KOMy-J'[I/I6O OTIPABIATH, OH UCIIOJIB3YETCS TOJILKO
JUI OIlIaThl obOcuera TpaH3aKUuH. Pa3yM€eTCfI, €CJIM CaM KOHTPAKT HE NPEAInojiarac€T OTIPAaBKY acl)npa. TTocne BBOJla mapoJisd
MOXHO YBUJETH, YTO IIPpUMEPHAA CTOUMOCTD obcuera KOHTpaKTa COCTaBUT ABaAUATh IIECTh ThICAY INIECTHCOT CEMb €AWHUII I'a3a, a
MakKCHUMaJIbHOC KOJIMYECTBO BBIACIACMOro JJisd 06pa6OTKI/I TpaH3aKUM TIa3a - Ha CTO TbICAY CIWHUI] Trasa 0oJIbIIIE.

HewnspacxogoBaHHBIE OCTaTKH Ta3a OyayT BO3BpAICHBI HA Balll CYET.



Execute contract

L 0.00 erher B
—)

0x536£...5380 SubfalTic Ox0e3e...8985

You are about to execute a function on a contract. This might
involve transfer of value

Estimated fee consumption 000053214 ether (26,607 gaf)
Provide maximum fee 0.00253214 ether (126,607 gas)
Gas price 0.02 ether per million gas
Data

0x6£(d773¢c

u

Tlociie 06pabotku Tpanzakuuu (yukims getNumber BepHer 3HadeHue "msTh". BhINOJHEHWE KOHTPAKTA MOATBEPIKAEHO IBYMSI
pasubiMu y3iaamu. Bepremcs B pasmen Contracts 1 otkpoem koutpakT MyContract. BuaHo, uto B pazaene Read From Contract
3HavyeHue QpyHkun getNumber pagro msiT.

Q e Wt

L e L I T Te
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. MY CONTRACT o0 0.00 svvan
b)
()]
o)
Vil
READ FROM CONTRACT WRITE TO CONTRACT

PURRLE

® A

A1 Pumber

s b

Teneps yHHYTOKUM KOHTPAKT ¢ omoribio dyHkuuu Kill



O e Asker - 0D x
Irees Wotet  Lonten Booteter  amrn bbby foaty

21| eAn 2o CONTARC T LL26 enwn
0.00 £
| WeaTE TO conTRaCT |
Gt croatoe Serbet A L
.hlwu-\ S L) *
Gt numbes
Lot ime howm
3
@ 1 romems sorEnER
Send ETHER
| LATEST EVENTS |
Watch CommacT ewenm,

YcranoBka yacTHOro OJIoK4YeiiHa

B sroii yacTu y3Haem, Kak co3aTh COOCTBEHHYIO 4acTHyIo ceTb. Ha wiki-ctpannmax Go Ethereum moxxHo HaiiTh pasnen Init,

OHI/ICBIBaIOHII/Iﬁ OJHOMMEHHYIO KOMaH4y.
T

€

L 0 G we R MIps /PANDLOM, v 1147 G0 et eream i, Com e Lew Optore
...- -

POTA Mtach 1pC:/some/path

e

§ commect over IPC on Cwitom eadpoint

POTh Attach http://MostiasAs
P attach wni//Most:RsAs

® conmact over MITP
§ Conmect ower websocket

s
With the init command it is possible 10 create a chan with a custom genesss bik
configuration (currently only the homestead transibion biock can be configured|
~~datadir argument and acoapts a SSON file descriting the chain configuratic
<-detadir fag the genesis block will be written in the default datadi. If there
the defoult datadie it will be destroyed

Soth - cdatadir csome/location/where/to/creste/chalny Init gemesis. §s

Tcolnase” | T GOMNNOMOIMIOMCOIMIOOEIONION00 *
“config®: |
“homesteadblock”: 3
|
"dl1fflculty™: Teaeem”,
“extraleata®: "ex",
“geslinit®: “ex2reioe”,
“mlhash " @ 000etO0ROMONONONMNNONOOOOONONNONNN0LL 1L T 10 1884 )
“nonce”: “owl",
TrE e At T T s OO AN RN R R R NN RN AU N RN RUN N O RN R RN
"timmrtampt: "0,
“alloc™: (
*dncnh ) e ) I PRITA 1 2R e £S5 108 COMAE Y ad ol < |



Ora xomanzaa no3BoiseT 3axate B Geth katanor ¢ manaeiMu u BbIOpaTh JSON-(aiin mis renepannu OnokdelHa, KOTOPBIH -
HEoOXOoOuM JUIs CO3JaHus mepBoro 6joka. OH COCTOMT M3 HECKOJNBKHUX KOH(HUrypauunoHHbIX napamerpoB. Cpema Ethereum
MPEOCTaBIAECT MAacCy BO3MOXKHOCTEH IO CO3JaHMIO COOCTBEHHOH 4YacTHOW ceTH. EAMHCTBEHHBIM OOK, K KOTOPOMY HYXEH
0COOBII MOIXOA MPH MHUIMAIM3ALUK - 3TO CaMblid MepBbli OJ0K. B Hamem ciywae 310 G0k moj HoMepoMm Housb. [Tomumo
COOCTBEHHO M3HAYaIbHOTO OJIOKAa, MOXKHO 3a7aTh HECKOJIBKO BHYTPEHHHMX KOHGHIYpallMOHHBIX IapaMeTpoB, Hampumep,
HaIpsIMyIo Ha3HAYNTh KaKAUM-TO CUeTaM OIpeJelIeHHOe KOJINIecTBO ddupa..

JeficTByeM 1o JOKyMeHTanuu. MOKHO 3a/aTh KaTaJor C JAHHBIMH, XOTS 3TO M He 00s3aTelbHO, 3aTeM HEeOOXOANMO BBECTH
KoMaHzy init, a 3atem ykasats ums aiina JSON. Eciu He 3a1aTh Katajor ¢ JaHHBIMH, TO U3HAYAIIbHBIH OJIOK OyeT 3anucaH B
KaTaJor 1o yMoJrdaHuto. Eciu BBl yike 3arpy3mmm myOauaHsi 6:10k4ueiiH Ethereum, 4To Ha CEeroAHSsIIHNMIL I€Hb COCTABIISIET OKOJIO
MSTHAUATH TUrabaiT JaHHBIX, U 3aTe€M 0Tl KOMaHy Ha CO3/laHie YaCTHOTO OJIOKYEeifHA ¢ HOBBIM H3HaualIbHEIM O6110k0M, Geth
MpOU3BEJIET 3alMCh B KAaTaJIOT MO yMOTYAHHIO U TEM CaMbIM CHAENAeT OECNONe3HBIM BECh 00BEM 3arpyKEHHBIX HaHHBIX. OHU
HPOCTO YHUUTOXATCs. I103TOMY BO BCeX cilydasx Hepes CO3JaHUeM YacTHOH ceTn Heobxoaumo coodiarh Geth HOBBIH KaTaor ¢
nanHeIME. Ceifuac pa3bepeM Ha puMepe.

Ortkpoem koHconb. Habepem komanay geth-datadir, a 3arem ykaxkeM IyTh K IIPEABAPUTENIBHO CO3IaHHOMY Karajory. 3arem init
u customgenesis.json.

¢ - Dieser PC Lokaler Datentrager (C ethereum Seth- Winbd- latest
VirtualBox VM -
y VYoriagen uitomGenesis json
Dreser PC ' j)r'f‘ exe
» Bilder
B Desktop

Dokumente

& Downloads

’..'_,'_l‘

B Videos

s LOkaler Datentrager (C:) B C:\WINDOWS\system32\cmd.exe
(Recycle Bn
$SysReset
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SWindows. ~WS

Benutzer
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Documents and Settings

Dokumente und Einstellungen
Downdoad und Netzwerd
FSh

A

eth_test

ethereum
Ethereum-Wallet-wind4-0-8-1
Ethereum - Wallet- windd

Geth-Windd-latest

ntel

ABTOMAaTHYECKU BBIIEIHIOCH IPOCTPAHCTBO B MIECTHAIATE METa0aiT ISt KOMI-IIAMSITH M IIECTHAAIATH JIOTHYECKHX HOMEPOB
st aitioB, pacmonoxeHHbIX B Karanore c:\eth_test\chaindata. Eciu nepeiiti B 9TOT KaTaior, MOKHO YBHETh BCE CO3/IaHHbIC
(haitel CBOMMH TJ1a3aMHU.



VirtualBox VM3
.\"‘.;l“
Dieser §

o Bilder

.~

Desktog

Uokumente

Lokaler Datentrager
{Recvcle Bin
SSviReset

SWindc¢ W

Benutzer

Downdoad und ?

¢ith et
chaindats

ethereun

Ethereum-Wallet

Ethereurmn - Wallet

3amyctum Geth.

eter B

et:

Lokaler Datentrdger |

uments and Settings
okumente und Einstellungen

wen

IVt
"
1N

f."v .'v'. " | 3o 1"’
A
T ]
URRENT
)
MANIFEST 00000

= WINDOWS systemil\ cmd exe
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‘ 1 Dieser PC Lokaler Datentrager (C ethereum Seth-Winbd- Latest
VirtualBox YIMs A
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’ G I customGeness sson
Dveser PC ' geth.exe
o Bilder
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dapp

ethereum

Ethereum-Wallet-wind4d-0-8-1

Fthoroiirm Mallet. sunid

Pabora ¢ Geth B ycnoBusiX 4acTHOI CETH HE CIIMIIKOM OTIMYAETCS OT PabOTHI ¢ myOnnyHbM OnokderiHoM. [loxkanmyit, Geth He
OyeT MOKITI0YaThCS K APYTHM y3JIaM CEeTH, 3TO 3alpelleHo anroputMaMu koaceHncyca Ethereum. OTkpbIiBaeM KoIIeneK, KOTOpPBIi
HNOJKIIIOYEH K YACTHOU CETH.
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Frhereum node needs (10 Sync, please wait

I e . -

B napaniensHOM okHe MOKHO OTKpHITH Geth eme pa3 u 3armycTuTh MaliHep. BuauMm, uto cyeToB HeT



BN geth attach — ]

Torna co3maanM cyet U 3agaguM emy mapoiis test123. [IpoBeprM OCHOBHOI KPUNITOBATIOTHBIHN CUET.



IMocMoTpuM, Kak MallHUTCS 3GUp.



Q Ethereum Waliet

N

tNOEN PRIVATE -NET

Konten

MaiiHuHT 3¢upa B 4aCTHOH CETH WAET HEBEPOSTHO OBICTPO, BEIb STOMY HET HUKAaKUX MPEMATCTBUH. B ceTn mpocTo HeT HH1 01HOTO
JIPYTOTo y3ila. DTO 3HAYMT, YTO BCE NOOBIBAEMBIC €IMHHIBI A(pHpa HAYHUCIIOTCS Ha Hall OCHOBHOHM cdyeT. MOXKHO co3naBath
KOHTPAKTHI, OTKPHIBATh HOBBIE CUETA, IEpEChUIaTh 3pup U ToMy moxoOHoe. Bee aTu omepaiin JenaroTcest B YaCTHOHM CETH.

3ananue Nel - [lonumanue ocHoB cpensl Ethereum nepen tem, kak HagaTh padoTy

Ilyonuunvlii b10Kuetin
B stom 3amanum motpedyercs ycraHoBuTH Komenek Mist u cpeny Go-Ethereum. [Iist paboter ¢ myOmmaHbIM OnokdyeiiHoM Mist
JIOJDKEH ero 3arpy3utb. Kpome toro, morpedyercst okoino 20 ruradait JUCKOBOrO MPOCTPAHCTBA.
3arpy3uTh Komrenek Mist MOXHO 1o 3Toi# cepuike: https://github.com/ethereum/mist/releases
Y6eautecs, 4TO y Bac €CTb CBOOOIHOE AUCKOBOE NMPOCTPAHCTBO U JIOCTATOYHAS MPOITYCKHAs CIIOCOOHOCTH ceTH. Pexomenayercs
BBINIOJIHATE 3arpy3Ky B HOUHOE BpeMsl.
Yacmuwiii O10K4eiin
Ecnu Bama ocHOBHasI Lielib - pa3paboTka pacnpeieNIeHHbIX IPHIOKEHHUH, a pa3MellaTh X B OJOKUYeHHe BbI IIAHUPYeTe I03/1Hee
(HampuMep, ¢ TOMOIIIBIO ATFTEPHATUBHOTO KOIIENIbKa JaxX), OyIeT MOJe3HBIM HAyUUThCS PaboTaTh ¢ YaCTHBIM OJIOKYEHHOM.
Jlu1st 3armycKa 4acTHO# ceTH 3arpysuTte KineHT go-ethereum:https://github.com/ethereum/go-ethereum/releases
3arpysure JSON-¢aiin mns co3manust w3HadanmbHOrOo Onoka: https://github.com/ethereum/go-ethereum/wiki/Command-Line-
Options
Yo6enurech, uro komenek Mist He 3amyIieH B (GOHOBOM pEeKUME.
Co3pmaiiTe HOBBII KaTaior u 3amyctute komanny Geth co ciemyromumu napaMeTpamu:
geth --datadir <some/location/where/to/create/chain> init genesis.json

3amaHre BBITOIHEHO.


https://github.com/ethereum/mist/releases
https://github.com/ethereum/go-ethereum/releases
https://github.com/ethereum/go-ethereum/wiki/Command-Line-Options
https://github.com/ethereum/go-ethereum/wiki/Command-Line-Options

Ipuioxenue Ne2

OTnagka KOHTPaKToB

OTtnagka KOHTPAKTOB
B atoii wactu NOroBOpMM O TOM, KaK BBINOJHATE OTJIAaAKY KOHTPAKTOB B CpEIC SOlldlty B HacCTOosALIEE BPpEMsI CYUIECTBYET

MHOKECTBO HHTEIPUPOBAHHBIX cpejt paspaborku st Solidity. OmHo# U3 cambIx jgaBHUX siBisieTcst MiX.
.
File Deploy Scenano Debug Tools Windows Help
Corngled successfully

C: sers Thomas fsampeidapp fcontract4.sol

C/Usarv Thoman samonddano

ided

package

mix

contract.sol

contract].sol

contract2 sol

contract3. sol

contractd.sol *

ndex.htmi

contract. sob

X ' contractd.sol *

X ndex haml

OHa HE CIIMIIKOM omyJjasgpHa, HO €€ BCTPOCHHBIC MexaHUu3mMbl OTIIAJIKU BECbMa (I)yHKLIPIOHaHbeI. JlaBaﬁTe pa36epeMCﬂ, KaK OHH

paboTaroT, Ha MPOCTOM MPUMEpE.
[IpeAnoNoXuM, y HaC eCTh MPOCTOM KOHTPAKT C SAWHCTBEHHOW (yHKIMEH, KOTopas 3aiaeT yucio tuma uint. B Mix smyssims

OJI0KUeiHA pa60TaeT no TaK Ha3bIBA€EMbIM CILICHAPHUAM. C0311aeM HOBBIH cuenapuﬁ u BI)I6I/IpaeM JUIA KOMITUIISAITUA CBOIt KOHTPAKT.

Y naauM HeHYKHBIH OJIOK.



'-
New Scenario_1
Samj
Ratin " EE
getBz
isExp [«,\‘ Edit Starting Parar
getPc

) Ox38f388fa... (userl) — contract?.contract?()

B< 0x381388fa... (userl) - Oxf025d811.... (contr...

0x06400992be45bcb49a52b 5¢55d 3df84596d6ch4a 1 (user?) = 1 Mether
0x38f388fadf4a6a35c6 1c3f88 194ecSae 1628944 (user1) = 1,005 Mether (is minin
0xbO0dcdc575ef06dc30aaea069d8043¢9d463c93 1c (userd) = 1 Mether
0xfa4b 795049 1cc 1975893 789723 2e827c882 (user3) = 1 Mether

Contract Account

B camom Hauane mporecca OTJIAJKH CYIIECTBYET OJIOK, B KOTOPOM KOMITMUIHPYETCS KOHTPAKT M BBI3BIBACTCS KOHCIMPYKMOP.
[IpeanonoXuM, HaM HYXHO B3aHMOJCHCTBOBaTh C O3THM KOHTPAakTOM, HampuMep, BbI3BaTh (QyHkuuro setMyUint u
YCTaHOBUTb 3HAY€HUe, PABHOE MATHA/LATH.



S
[ Mew Scenario L
Samj
Ratin ¢) + Add Trpe
. # ' Add Transaction
getds
_sExp Zresss noo tr Sartng Parameters (userl
Lty Sender Account
"00x 35388fad 4623506 13188 19490 Sae 162¢5¢
% GOME... (wert) ~ commcowimaX) 7 i
; () Send Ether to Account
POONG TR r
Type of Transaction () Create Contract
(©) Transact with Contract
contract?-0
Recpient Contract
0250811965 72060 164430 120658 360
User Account ——
OROBATT D4 Tch40 SIS SIMATHOID A | (ser D) = § Meter 3 Function | setMyUnt
On 200 308 i Y56 5 08 194w e 1620944 ner 1) = | Mether (s mrwr) - —
000803 S 75 A6 J0000 300 HEICA NI X931 (oer Q) = | Mether newValue (Lint255) [ 15
Oxfa® 75040 1ex 19750 709 700 Je 2082 2880 (mer 3) « 1 Mether
ml’o ] wes
Contyact Account Transaction fees
|Poer by ConoactNome orAdbesses :
cantyact] - MOS8 3 196 T20e60n 14A5EaS LIrebS OIS - 0 wer Gag | 250000 Y
| mm—— R L — — el PN

brok ob6cuurtaH, U mpausakyus oOpaboTaHa. B pexuMe OTIaAKH MOXKHO TIPOWTH dYepe3 mporecc 00paboTKu
TpaH3aKLUHX /10 IaraM, U BUAETH KOJINYECTBO ra3a, H3pacxoJ0BaHHOE Ha Kbl 13 maros. Mo)XHO MOHTH Ha yPOBEHB IIyOXKe U
MIPOaHAIU3UPOBATh BECh IPOLIECC B KOJAX AJIS BUPTYaIbHOM MalllMHBL.
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0 15(0)
1 0(xD)
2 15 (Oxf)
PUSH 000 3 15(0d)
4  75(0x4d)
5 3834838404 (Oxe492fdB4)

Jume
STOP v

v Call Stack
0 f025d81196b72fbablal d4dddad 1 2eeb83604828

y —
— - h A

Vv Storage

TlocmoTpuMm, kak TOT >ke mpuMep pabortaer B Opaysepe Solidity. BwimomHsem onepayuu no co3NaHU0 KOHTpakTa |
BhICTaBJIsIeM 3nauenue juist myUint, paBHoe misiTHAIIATH.
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€ U 8 ntipsy/ethereum.githubio/browser-solidity/#version = 0.3.6

B & debugging X Jenums BStucts Tbasictypes 2fixedpoint  7mappings damays  Sstorageormemory > P i
1+ contract contract? {

2 uint myUint; Oxc
3

a4~ function setMylUint(uint newValue) { 300
5 myUint « newValue; —
6 } 0
B !

8

b
L]
»

bBpaysep Solidity Toxke MOXET MOMOYb B OTJaJKe KOHTPAKTOB, MPaBAa, B HEM €CTh TOJBKO YPOBEHb OTIAJKH B KOIAX JUIs
BUPTYQJILHOW MaIIUHEL [IOHATB, B KAKOM MECTE KOJa BbI HAXOAUTECh, HEJIETKO, BEAb Opay3ep ITOTO He ITOKa3bIBAET.



4 4 ©o O % v ?

VM Debugger

Block number (default 10{/0x204332041481191661 | Load | Unload

o

Hash: 0x204332041481191661741652231401741156643112127122977137381452241532212611919025214812010

From  Oxca35b7d915458ef540ade6068dfe2f44e8fa733c
To 0x0dcd21752394c41875e259e00bb441d505297 cal

.

Step Over Back ~ Step Into Back  Step Into Forward =~ Step Over Forward  Jump Next Call

VMtracestep 12

Step 12

Add memory’

Gas 10
Remaning gas. 2978489

Loaded address:  0x0dcd2f752394c41875e259e00bb44fd505297 caf

| 00 PUSH 60 Al

02 PUSH 40

04 MSTORE

05 PUSH 00
|07 CALLDATALOAD

08 PUSH 0100000000000000000000000000000000000000000000000000000000
38 SWAP

39 01V

40 DUP

41 PUSH 04921d84

46 £Q

47 PUSH 37

50 PUSH 35
52 JUMP

53 JUMPDEST
|54 STOP

55 JUMPDEST
56 PUSH 4b

Stack

037
ot
Qredd21084

Storage Changes

Memory

0x0 00 00 00 00 00 00 00 00NE B0 SO ILLLY
Q20 00 00 00 00 00 00 00 00 00 00 00 00001

C npyroit croponsl, MiX xopomro paboTaer Kak Il MaibX, TaK M Ui OOJBIIMX KOHTPAkTOB. K COXaleHHIo, aKTHBHAs
paspabotka Mix ocraHoBieHa. M, HakoHel, elie OJHMM TMOJIE3HBIM HHCTpYMeHTOM siBisiercst Solidity Studio, KOTOpBIH MOXKHO
3arpy3uTh Ha caifte http://Ether.camp. Oto oueHp QyHKIMOHANBHAS cpeda paspabomku Ha O6aze Cloud9. B Heli orcyrcTByeT
BO3MOXXHOCTh OTJIQJIK KOHTPAKTOB, HO, C JIPYTOil CTOPOHBI, €CTh MHOXECTBO TECTOB JJs OTPAOOTKHM (YHKIHMOHAIEHOCTH

KOHTPAKTOB.


http://ether.camp/

& workspace - Ethereum 51 X

&~ C https//tomw1808.by.ether.camp/ide.hin
o CloudS File Edt Find View Goto Run Tools Window Support User O Stop Sandbox - Transactions (2) Send Cont
v example-project
@
2 v @D e L u Mycontract.sol
-
) 1
2 name_reg.sol 1 import
S 2
- v contracts 3 tract Mycoatract is named
Math.sol
o
& Mycontract.sol
>
> std.sol
<
» db
3 v ethereum-testing-reference Int
E uint
E ’ contract
E
S db
L mochawesome-reports
@ t t e f uint
°S’,. » node_modules 17 I
6”' » predegloyed ':
v test 20 f returns {uint
- 21
% v chain s
R 22
chain-call-testys 23
©  ethereumjzon ::
v math 26
7
O ethereum.json 8
©  math-test)s
L4 mock
4 multisig
» simple
» 1oAen
» vault
» vote
v workbench_features
ethereum.json
© features-testys
O package ion
READHE.md
todo
» node_modules
v test
< ath Immediate (Java » bash - “"409c851¢ Etheroum Conso axamplo-projoct
O ethereum. jsor root@d09ciS1caslde:~/morkspace/example-projects mocha test/mycontract/mycontract-test.is
©  math-test.)s
v mycontract [Mycontract.sol] Contracts Testing
e Sangbox is listening at http://:::8554
o Sereum. jLoa =
paoe oy g1 {test-deploy)
myceatract-test s test-deploy (58%es

[test-sum)
test-addToMyBalance (1037as)
' web {test-mul)
test-decresseMyBalance (1051ms

€  contract

v dist

3amanne No2 - O630p Bcex acniekToB cpeanbl Solidity
B aToM 3amaHuM BaM NMPEACTOUT 03HAKOMUTECS €O cpenoii paspadorku Solidity u 6pay3epom st paboThI ¢ HEl.
Orxkpoiite 6paysep Solidity: https://ethereum.qgithub.io/browser-solidity/
W3yuure pazaen "Solidity in Depth" u3 moxymenranuu no cpene Solidity: https:/solidity.readthedocs.io/en/develop/solidity-in-
depth.html
TIpopaboTaiite mpuMepbl U3 y4eOHOro Kypca, OCBOMTE HCIOJIb30BaHHE MEPEMEHHBIX Pa3iIMYHBIX THIOB: YHCIEHHBIX (int/uint),
cuMBOJIbHBIX (Dyte/string), GyseBbIx, a TAK)Ke MaCCUBOB, aCCOLHALUH U CTPYKTYP.
OTBeThTE Ha CIIEYIOLINE BOIIPOCHI:
1. Yro npousoiiner, eciu MPHCBOUTH EPEMEHHO# THMa Uint 3HaueHue B -17?
2. Yro mpou3oiiaer, ecnu NpUCBOUTE NepeMeHHOM Tuna Uint8 apyryio nmepeMeHHyo Tima Uint256 co 3HaueHueM 5?7
3. UTo mpouCcXOaMT, KOra 3HaYeHHe OJTHOM CTPOKOBOM MepeMeHHO PHCBANBACTCS APYTOi ¢ OTIMYHON OT MEePBOW [UTHHON?
OTirygaeTcs M KOJIMYECTBO 3aTPauyMBaeMoro Ha 00cueT 3Toi mpoueaypsl raza? [louemy?
4. Kakyio ¢yskimo Hecet cuMBoa nogdepkuBanus ("_") B MogupukaTopax GpyHKIui?
5. CkombKo BeeB B 0HOM (puHHU?

Brenenue B paboty ¢ Truffle u nHCTpYKIIMK IO YCTaHOBKE

Cpeoa paspabomru Truffle Bkirouaer B ce0st TECTOBYIO Cpely U SBISIETCS LIGHHBIM HHCTPYMEHTOM i miatdopmsl Ethereum.
Oynkimonan Truffle HanomunraeT BosmoxxHoctu Ethereum Studio, 0TiHYaKACE TONBKO TEM, YTO €€ MOKHO 3aITyCKaTh JIOKAIBHO.



https://ethereum.github.io/browser-solidity/
https://solidity.readthedocs.io/en/develop/solidity-in-depth.html
https://solidity.readthedocs.io/en/develop/solidity-in-depth.html

Truffle npencrasiser co6oi MPOCTO MPOrpaMMHBIN IMakeT I y310B cetu Ethereum, mostomy pabotarts ¢ Truffle MmoxHoO, HE
otkasbiBasch oT Ethereum Studio, ycTaHOBHB Cpealy Ha BUPTYAIBHYIO MAIIHHY.

&8 Truffle X

€ = readthedocs.io

Docs » Introduction Q) Edit on Git

Introduction

TRUFFLE

giter iﬂl“

Truffle is a development environment, testing framework and asset pipeline for Ethereum, aiming
make life as an Ethereum developer easier. With Truffle, you get:

¢ Built-in smart contract compilation, linking, deployment and binary management.
* Automated contract testing with Mocha and Chai.

¢ Configurable build pipeline with support for custom bulld processes,

¢ Scriptable deployment & migrations framework

* Network management for deploying to many public & private networks.

¢ Interactive console for direct contract communication

¢ Instant rebuilding of assets during development.

¢ External script runner that executes scripts within a Truffle environment.

¢ Support for JavaScript, SASS, ES6 and JSX built-in.

Subscribe to our mailing list for news, beta releases and new features!

addre Subscribe

Nex

@ Read the Docs . 2 .

Jlnia monHoneHHOM padoThl ¢ Truffle Bam moTpebyetcs kmueHT Ethereum, obecrieunBaromuii moaAKIrOUCHHE K OJIOKUEiHY - 100
peanbHOMY, JTHOO TecToBOMY. [IpH ToKanbHO# pa3paboTke MOXKHO mosb3oBaThes EthereumJS TestRPC. A mpu pabote B Ethereum
Studio mpUTOAMUTCS PEKUM MTECOUHHUIIEL. UTOOBI ITOAKIIOUUTHCS K pealbHOMY OJIOKYEHHY, Lellecoo0pa3Ho uenonb3oBarh Geth mmmn
npyroii kimeHT cetr Ethereum. Co3nate mpoekt B cpeae Truffle nerko: He06X0AUMO BCETO JIUIIB IEPEHTH B KaTaJOT C MPOSKTAMH
u Habpate komanmy truffle init. 77o ymomaanuio Truffle conepsxur mpoekt mox xHazBanuem MetaCoin. OH COAEPKUT HECKOIBKO
KOHTPAKTOB, TECTOB, & TAKXKE IMYILIIUIO CETH.



& Creating a project - Tnffle X o workspace « Ethereum Stu.. X = +

€ ffle readthedocsio

Docs » Getting Started » Creating a project Q) Edit on Gitl

Create a Project Folder

First create a project folder. You can do this through your favorite file explorer or by running the

following on the command line:

Creating a project
§ mkdir myproject

Initialize Your Project

Next, initialize your Truffle project by performing the following in the command line:

$ ¢d myproject
5

$ truffle init
Once completed, you'll now have a project structure with the following items:

* app/ -directory where your application files go by default. This includes recommended folder

Javascript files and stylesheets, but you have free reign over how this folder is used, if at all.

. tracts directory where Truffle expects to find solidity contracts
® migroti - directory to place scriptable deployment files.

. s - location of test files for testing your application and contracts.
® truffle your main Truffle configuration file.

Default Project: MetaCoin

By default, FF1e it givesyou ademo application called MetaColn which acts like an alt-coin
built inside Ethereum. You can use this project to learn quickly while navigating through the Gettir
Started guide, or delete these files and build a project of your own.

© Previous Nex

& Read the Docs

Komnunsyus xoutpakros B Truffle mpoxoaut nerko. Cpena cama mo3ab0TUTCS O TOAKIIOUESHHN OUOIMOTEK U UMIIOPTHPOBAHHBIX
IaHHbIX. Bee ckomMmumipoBanHbIe KOHTPAKTHI pa3mernatorcs B namke ./build/contracts.

B cpene Truftle moxxHO paboTats ¢ MUTpanusiMia. MUTpamyi - 3T0 pa3sHOBUIHOCTH (aiioB JavaScript, TO3BOJSIOIINE pa3MeIIaTh
KOHTpakThI B ceTn Ethereum; B HUX ykasbiBaeTcsi MOPSAOK, B KOTOPOM KOHTPAKThI JIOJDKHBI 00CUHTHIBATHCS ceThlo. Kpome Toro,
MUTpaIi 00eceunBaiT noakIoYeHie oubmorek. Cpa3y mocne co3manus (aioB MUTpanun MOXKHO BBecTd Komauxy truffle
migrate, 1 HauHeTCs pasmeuyeHie KOHTPAKTOB B OJIOKUYEHHE.



= —___-— ___ -
& Running migrations - Trf. X ¢ workspace - Ethereum Stu... X = +

€ e readthedocsio

Command

To run your migrations, run the following:

$ truffle migrate

This will run all migrations located within your project’'s sigrations directory. If your migrations v
previously run successfully, trufsie migrate will start execution from the last migration that was

running only newly created migrations. If no new migrations exists, truffle migrate won't perfor

any action at all. You can use the eset option to run all your migrations from the beginning.

Running migrations

Migration Files
A simple migration file looks like this:
Filename: 4_example_migration.js

Deployer AP scdule.exports = function(deployer) {

deployer.deploy(MyContract);

deployer.autolink{contract Note that the filename Is prefixed with a number and Is suffixed by a description. The numbered pi
\ is required In order to record whether the migration ran successfully. The suffix s purely for huma
readability and comprehension

The function exported by each migration accepts a deplo object as a first parameter. This obje
aides in deployment by both providing a clear syntax as well as performing some of the more mun
duties of contract deployments, such as saving deployed artifacts for later use. The cesioyer oObje

your main interface for staging deployment tasks, and its APl is described at the bottom of this pa;
Like all code within Truffle, your contract abstractions are provided and initialized for you 50 you ¢

easily interact with the Ethereum network. These abstractions are an integral part of the deploym

process, as you'll see below.,
Initial Migration

# Read the Docs Truffle requires you to have a Migrations contract in order to use the Migrations feature. This con

B cocra cpensl Truffle Taxke BXxoaut cuctema cOOpkH Koia, obierdaromas Hadano paOotsl. s cOOpPKM IPHIOKEHHS
Heobxoaumo Habpats komany truffle build.

TectupoBanue KoHTpakToB B cpeae Truffle mpomsBoautes ¢ momonipio cucteMbl Mocha ("Moxkka"). Inst 3amycka Tecta HY>KHO
Bcero Jiniib Habpats komany truffle test.

[asaiite pa3zdepemcs, kak yctaHoBUTH Truffle. [IocKONBKY 3TO MakeT Ui y371a CETH, YCTAHOBKY MOYKHO 3aIlyCTUTh C TIOMOIIIBIO
porpaMMbI-MeHeKepa MoA00HbIX nakeToB. [t yeraHoBku Truffle roGansHeiM 06pazom HabGepute komanay npm install -g
truffle. Beimonanm sty oneparmio B Ethereum Studio. BBogum KOMaH/y 1 51eM OKOHYAHHUSI YCTAaHOBKH.
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Commands  Navgate Workspace

Test Changes

@ ntipsy//tomtom.by.ethercampy/ide hitml

CloudS File Edt Fwnd View Goto Run Tools Window Support User . RunAll Convacts  ~ Transacior o
v 71 workspoce B conractsol  x sthereumjson x (V)
L4 E example-oropect T ¢

rom-debug kg 2 veontracts™: "contracts”,
3
K “env": {
5 "block™: {
[3 “coinbase" : “Ox2adc256650180alfelebbcbE6dacBfc2697443ba",
7 “aifficulty” ! "ox010e",
e "gaslimit™ : 3341592,
5 *gasPrice”: £0000800000
1e te
i1 "accounts”:
12 "RxdedbsS385ad503401 623606890 f9e0b1E3O392": {
13 “bealance”: 1000EIXOCOOILMOITVELOODIIINVOZ20OVOMTALOIFICLNOTVN0002
14 “nonce™: "OxicET,
15 Tpiey": “@x97449E 30l T 1e88e 59D 30493045 30D 152 50A1982904 507 B0 e0da0O1 5",
16 “defoult™: true
7 1.
18 “Oxcd2eddi4938el 3cad TecdSabe T fo 734080826 : {
19 “balance”: “Oxl .
20 “nonce™: "l43e”,
21 *pkey“: “cow™,
22 “defoult®: False,
23 “storage”: {
24 “OxOf*: 200010,
25 "d1": "Ex206001"
26 b}
27 }
28 }
29 )
» )
31

npm - “ce2cdle ~ Immodiate x Ethereum Conso *

TFOOTECEL/COBLYDT / I~/ WOrKSPaCe/exasple-proJectd cd wed/
roct@ce27cdledbf7 i~/ workspace/exanple-project /weds 1s
dist  ingex.ntml src
root@ce?caledbs7 i~/ workspace/exanple-project/web® http-server
Starting up hitp-server, seeving ./
Availanie on:
http://137.0.0.1:8088
nttp://172.17.8.7 6280

it CTRL-C to stop the server
[Mon Sep 12 2016 12:53:09 GMT+0000 (UTC)] "GET /™ "Morilla/5.@ (Mindows NT 10.9; WOWG4; rv:48.0) Gecko/20100101
[Mon Sep 12 2016 12:53:10 GMT+0009 (UTC)) “GET /dist/sop.is™ *Mozilla/5.0 (wWindows NT 10.0; WOWG4; rv:48.0) Gec
[Mon Sep 12 2016 12:53:13 GMT+0000 (UTC)] “GET /favicon.ico” "Mozi11a/5.9 (Windows NT 10.0; WOWES;lrv:48.0) Gec
[Mon Sep 12 2016 12:53:13 GMT+0000 (UTC)] "GET /favicon.ico”™ Error (484): “Not Ffound™
[Mon Sep 12 2016 12:53:13 GMT+000 (UTC)) “OET sfavicon.ico® *"Mozilla/S.0 (Windows NT 10.0; WOWES; rv:48.0) Gec
[Mon Sep 12 2016 12:53:13 GMT+000@ (UTC)] “GET /favicon.ico® Error (404): "Not Found™
Chttp-server stopped.
roct@ced7calesbe7 i~/ norkspace/example-project/weds cd ..
root@ce27caledbf7 :~/warkspace/example-projects cd ..

e27caBedbf7 :~/workspace® npm install -g truffle

optional dep failed, continuing fsevents@l.e.14

Co3aiMM HOBBI KaTajor U Ha4HeM mepBblil mpoekT B cpere Truffle. O coxpansiercs B manke my-truffle-project.



€ U8 nipsytomiom.by.ether.camp/ide himi

« Cloud9 File Edt Fnd View Goto Run Tools Window Support User . Run All Contracts =
§ v [0 werkspace %- §| contract sol x ethereum json  »
a =
= » 1 example-project 1+ { I
5.3. v 7 my-truffie project i “contracts™: “contracts”,
© : < i 4~ “env™: (
‘g'. » 0 contracts S~ “block™: {
ﬁ » BB mgratons & “coinbase® : “@x2adcl%665Q180a1fclebbcbb6dacB8icIEdTIFSba",
= > @ 7 "difficulty” 1 "dx@100",
et B “gostimit" : 93,
"é O puffiess C] “gasPrice”: 304
= 10 Y.
E i1~ “"accounts”: {
8 12 “@xdedbl9385ad5093a16¢2 3626898 f9edble 583927 ({
13 “balance”: 10092GI00000000020000000000002G020000008(VEDVO0O00R00 ,
- 14 “nonce”: “BxlcFT,
§l 15 “pkey“: "Dx974f063cedS T 1eBbe 5 9bc 3DL9 3245 50D 1 5e5DA1982904 00 TR 0da0015 ",
2 16 “oefault™:
o 17 Ts
18+ "@xcd2a3d9¥538el Sca9dTecPbabc 7 e 7 J4afdalit: {
§ 19 “balance™: "@x1000000000000000000000000000000000000°,
¥ 20 “nonce”: “1430",
21 *pkey¥: “cow™,
22 “defoult™: false,
23~ “storage”: {
24 “ox9f¥: 00018,
25 "Ondl1": "0x200001"
6 }
27 )
28 }
29 }
38 )
31

bash . “ce27cdix » Immediate X Ethereumn Conso
I BOChBFL,5.3 (COMMANGErgs.3.¥, OLTTEL.4.U, eSCApe-sString-regexpil.v.Z, SUpports-cOLlorel.Z.¥, growl¥l.v.Z, to
{— soligity-parser£0.1.9@ (pegisee.9.8, yargsed.8.1)
}— 501¢£9.3.6 (require-from-stringel.2.0, memorystream@e.3.1, yargsgs.s8.1)
| web3@d.16.0 (utfBg2.1.1, xmihttpreguest§l.8.8, bignumber.js@2.0.7, crypto-3is@3.1.6)
|— ether-pudding@3.2.0 (web3@8.15.3, ethereumjs-testrpc@2.2.7)
|— lodasnga.15.0
|— bavel-registerss.14.0 (path-exists@l.0.0, home-or-tep@l.0.0, source-map-support.2.10, babel-coress.14.0, |
|— babel-polyfill6.13.@ (regenerator-runtinee.9.5, babel-runtime@6.11.6, core-j582.4.1)
|== babel-preset-stage-2§6.13.0 (babel-plugin-transform-class-properties$6.11.5, babel-plugin-transform-object-
|— babel-preset-es201586.14.0 (babel-plugin-check-es2015-constants@6.5.0, babel-plugin-transform-es2015-1{tera
n-transform-es2015-arrow-functions6.8.€, babel-plugin-transform-es2@15-destructuring®6.9.9, babel-plugin-trans:
functions6.8.0, babel-plugin-transform-e52015-n0dules-und@6.12.0, babel-plugin-transfors-es2015-computed-prope:
lugin-transfors-e52015-unicode-regexss.11.8, babel-plugin-transform-es2015-0bject-supers.8.8, babel-plugin-tra
thand-properties$6.8.08, babel-plugin-transform-es2015-modules-systenjs96.14.0, babel-plugin-transform-e52015-no
.4, bavel-plugin-transform-es2015-classesf6.14.0, babel-plugin-transform-regenerators.14.0)
— truffle-default-builderl.0.3 (babel-plugin-syntax-Jsx86.13.0, coffee-script@1.10.0, bluebird$3.4.6, cprél..
1.1, babel-core$s.14.9)
root@ce27cd@edbf7 i~/ workspaces mkdir my-truffle-project
root@ce2?cd@edbf7 i ~/workspace® cd my-truffle-project/
root@ce27cdBedbf7 i~/ workspace/my-truffle-projects truffle init
root@ce27caledbf7 i~/ workspace/my-truffle-projects

B xopHeBoM kartaiiore npoekra Truffle naxomurest ¢haiin truffle.js. lns roro, uToObl MOKHO ObLIO pabOTATh B PEIKUME IECOYHHMIIBI,
BHECEM B HETO HEKOTOPHIE H3MEHEHHS, 0 HUX PAaCCKaKeM MOApOOHee MO3/IHEe.



@ Witing otenalscropts - To. X b workspace - Ethereum Stu.. X 4

€ @ ntpsy/tomtom.by.ether.camp/ide html
« Cloudd File Edt Find View Goto Run Tools Window Support User ’ Run All Contracts
- o
':'. ¥ [ workspace o | truffle.js ~
% * (0 exangie propect 1 module.exports = (
= * 00 mytuffie project 2 buiio: {

' B 3 "index.ntml": “index.html”,
o x ' &p 4 app 34 ¢
'g b 1 contracts 5 ’ {pts/app.is”

’ e atons ® b
= .‘W 7 app.css*1 |

¢ $ test B stylesheets/app.<ss
- © tuffies 8 )
-3 10 “isages/"1 “images
E 11 1
U° 12 rpc: {

13 host: “localhost™,
= 14 port <
& 15
2 16 )
o 17 I
»
-
bash - "ce27cdlc x Immaodiate X Ethereum Congo

| mOChBEZ.>.3 (COmmANcerEl.3.Y, OLTTE1.4.¥, escape-string-reg TS-COLOrML, Z2.¢¥, gromidl.v.Z, toO
|— sclioity-parser£0.1.2 (pegise.9.9, yargsgs.8.1)
|— 501¢§9.3.6 (require-from-string@l.2.0, memorystrean@®.3.1, yargs$s.8.1)
| web3§0.16.0 (utf8@2.1.1, xmlhttpreguest§l.8.@, bignumber.js§2.0.7, crypto-js@3.1.6)
|— ether-pudding83.2.0 (web389.15.3, ethereumis-testrpe@2.2.7)
|— lodashgs.15.0

babel-registers.14.0 (path-exists@l.0.0, home-or-tmp@l.0.0, source-map-support$d.2.10, babel-coreds.14.9, |

babel-polyfill@6.13.0 (regenerator-runtine®.9.5, babel-runtime$6.11.6, core-3s5@82.4.1)
|=— babel-preset-stage-286.13.@ (babel-plugin-transform-class-properties$6.11.5, babel-plugin-transform-cbject-
|— babel-preset-es201586.14.0 (babel-plugin-check-es2815-constants@6.8.0, babel-plugin-transform-es2815-1iters
n-transform-es2015-arrow-functions@6.8.0, babel-plugin-transform-es2@15-destructuring®6.9.0, babel-plugin-trans
functions@s.8.0, babel-plugin-transform-e52015-modules-undg6.12.0, bavel-plugin-transfors-e52015-computed-prope
lugin-transform-e52015-unicode-regexss.11.@, dabei-plugin-transform-es2015-object-superss.8.0, babel-plugin-tra
thand-properties$6.8.0, babel-plugin-transform-es2015-modules-systenjs@6.14.0, babel-plugin-transform-es2015-mo
.4, babel-plugin-transform-es2015-classes@6.14.0, babel-plugin-transform-regenerators.14.0)
L— truffle-default-builder@1.0.3 (babel-plugin-syntax-§sx@6.13.8, coffee-scriptl1.10.0, bluebird@3.4.6, cprél.
1.1, babel-corefs.14.9)
root@ce27cdledbf7 i~/ workspaces mkdir my-truffle-project
root@ce27cobedbe7 i~/ workspaces cd my-truffle-project/
root@ce27cobedbf7 i~/ workspace/my-truffle-projects truffle init
root@ce27cddedbF7 i~/ workspace/my-truffle-projects

pE1.¥.L, sSupp

B karamore App pa3memnieHo

Haiie npuiodcenue, a B  Karamore Contracts-  wucmoip3yemble  KOHTPAakThl. B

karasore Migrations pacnonosxenst daiisr JavaScript st pa3MereHns IPUIIoKeHnst B OJI0K4eiiHe, a B KaTamore Test - TecTsI.
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Commands Navgate Workspace

Test  Changes

Panee Mbl otMevany, yto Truffle no ymondanuio conepxu
T —

Commoands  Nawgale Workspace  »

Test Changes

v @  httpsy//tomtom.by.ether.camp/identmi

Cloud9 File Edt Fnd View Goto Run Tools Window Suppot User

v 1 wedspace o
» [0 examgie groject
v 20 my-wuffie project
v 00 &0
» 00 mages
» 3 savascrpts
» 1) stylesheets
&3 ndex.html
v £ contracts
7 Convertlb.sol
* Mgrations.sol
v (1) migrations
© | 1_inSal_mgration. s
© 2 _deploy_conwacts,
test
O metacon.js

‘ Run All Contracts  ~

R tuffle.js L
1 wodule.exports = (
2 buiio: {
3 “index.html”: "index.ntml”,
4 “app.3s*=: {
S “favascripts/app. s
6 I
7 “app.css”: [
8 “stylesneets/app.css”
9 ,’
1e “images/": “images/*
11 1
12 rpc: {
13 host: “localnhost™,
14 port: 8545
15 )
16 3
17

& workspace - Ethereum Stu... X

U @ httpsy/tomtom.by.ether.camp/ide html

Cloudd File Edt Find View

v [ workspoce L+ 8
*» 0 examgie propect
* T my-vuffie project
v 00 oo
* 00 mages
v 20 swvasapts
'Bstﬁeﬂm
& ndex.htm
» 03 contracts

Goto Run Tools Window Support LUser

. RunAll Conradls  ~

B otnfejs “  MetaCoinsol » -
1  isport “Convertiib,sol™;
2
3 This is jJust a sisple example of a cein-like contract.
a It iz not stondards cospatible and cannot be experted to talk to other
5 // coin/token contracts. If you want to Coeate 8 standards-coapliant
6. // token, see: https://githud.con/ConsenSys/Tokens, Cheers!
7
8 contract MetaCoin {
9 mapping (address »» uint) balances;
ie
11 event Transfer{adoress indexed _fros, address indexed _to, wint256 _valuve);
12
13 function MetaCoin() {
14 balancesitx.origin] - 10000;
15 }
i6
17 function sendCoin(address recedver, uint amount) returns(bool sufficient) {
18 if (balances[msg.sender] < amount) return false;
19 balances[msg.sencer] -= amount;
20 balances[receiver] +~ smount;
21 Transfer(msg.sender, receiver, amount);
22 return trusj
23 }
24
25 function getdalanceInEth(address aodr) returns(uint)(
26 return Convertlib.convert(get8alance(adar),?);
27 }
28
29 function get@alance(address scar) retuens(uint) {
) return balances[eddr];
31 }
32 )
33

bash - "ce27cdl » Immediate x Etheroum Conso * v

T %OCKT-OGE%GH u KOH%&KT-OGESSCH noz HazBanueMm MetaCoin.



BunHo, Kak UMIIOPTUPYIOTCS pazandHbie (aiinbl 1 6ubmroTexu s cpenst Solidity, a Takke UX B3aMMOASHCTBHE IPH Pa3MELCHIN
MPUIOXKEHHS B OJI0KUeiHE.

B3anmopelicTBie MeXly KOHTpAKTaMH U BeO-caiiTaMu

B ot0it wactu obcyanm B3ammonedcTBue Mexdy cerbio Ethereum m BeG-caditamm mocpencrBoMm TexHonorumn web3. Cpena
Ethereum npezncraBiser co6o0i OJI0KYEHH, eANHBIA CUET, B KOTOPHIH 3alMcaHbl Bce TpaH3aknuH. Kpome Toro, ecth BUpTyaibHbIE
Mamuebl Ethereum, Ha KOTODBIX npuniosicenue BBIONHIETCS B BUJAEC KOJOB omepauuid. Koosl onepayuti BBITIAAAT NPHUMEPHO
tak: PUSH 1 CALLDATALOAD wu tak nanee. Cpena Solidity mepeBoaut Bce 3TH k00bl onepayuii B Gaiitkon Java. JlocTymHb 1
IpyTHe s3bIKH, moxoxue Ha Solidity. Bece oHUM SBISIOTCS sI3bIKAME BBICOKOTO YPOBHS. DTO HAIOMUHAET paboTy Ha KOMIbIOTEpE C
kommuATopoM C++ ninn C no cpaBHEHHIO ¢ 33/1a4ell KOMaHI uepes3 accemonep.

Web3 paboraer ¢ xomamu RPC. Paccmorpum mpumep ¢ y3mom Geth mim Ethereum-CPP. K HEM MOXeT MOIKITIOUUTEHCS
kox Web3.js. Taxxke MOXHO Bocmonb30BaThesi Ethereum-teStRPC. DT y3ibl [peIOCTaBISIOT docmyn K Onokdeiiny. B
s3pikax HTML u JavaScript cymectyer o6vexm Web3.js. 3neck MOKHO 3a/1aTh 3HaueHue iepeMeHHo#t web3.setProvider, ykasas
B Heil y3emHTTP. C mnomompro mnpotokona HTTP npospamma Bemomaur — moaxmodenue Kk uHTepdeiicy RPC.
Hanpumep, adpec cueta st 3auncieHust 3upa MOXKHO y3HaTh ¢ momomipio (yHkiun web3.eth.coinbase, a Gamanc - ¢
nomoinsio web3.eth.getBalance.

B s3pike JavaScript MokHO paboTaTh ¢ KoHTpakTamMu. OHU CO3HatoTCs myTeM 3aaanus MaccuBa ABl u coobuienus B web3, uto
KOHTpakT HaiineH. Mcnoanenue npouenypsl web3.eth.contract u coobmenne maccusa ABI co3mact o6vexm MyContract. B
peanbHOCTH KOHTPAKT BOIUIOIIACTCS ITOCTIe Ha3HAUCHUs eMy ajpeca. boibie nHpoOpMaIy Ha 5Ty TeMy MOXHO MOYEPIIHYTh U3
wiki-npoctpancrea Ethereum: https://github.com/ethereum/wiki/wiki/JavaScript-APl#web3ethcontract.

[laBaiite noapoOHee pa3bepeM HBONUHBIH unmepgetic npunoxenus, wim ABI. ABI Bcerna sisnsiercst maccuBom JSON.

* Application Binary Interface

[ ", "

{ "name": "send", "const": false, “input™ [ { "name": "to", "type": "address" }, { "name": "valuelnmGAV", "type": “uint.
{ "name": "balance"”, "const": true, "input™: [ { "name”: "who", "type": "address" } ], "output™: [ { "name”: "balancelnm

]

B HaleM mpuMepe maccué COIEPKUT 1Ba dreMeHTa. MMst mepBoro aemeHra - 3710 send, uro coobiaer web3, 4ro Ha3BaHHe
(GyHKIMH, KOTOPYIO OH OyZeT BbI3BIBATH - 3T0 Send. DTa ¢hymxyus He ABISETCS TMOCTOSHHONW M HACYMTHIBAET JBA BXOMIHBIX
napamerpa. OMH M3 HUX OTHOCUTCS K aJpECHOMY THILy U HasbIBaeTcs to, a IPyroi - umcioBoro tuima, Uint256. Kakux-nmm6o
BBIXOJHBIX JAHHBIX 3Ta (hyHKyus He npenocTaBisier. Jlpyroil ¢yHKiued sBisiercs balance, oHa yke SIBISETCS MOCTOSHHOM,
[O3TOMY €€ He HY>KHO 00CUUTHIBATh B OJI0KUeiHe. Y 3TOM QDYHKIMU OJIMH 6X00HOU napamemp aapecHoro THIA, U OJMH BBIXOIHOM
- Tumna Uint256. DtoT nBOMYHBIM urmepgeiic npuoxenus coobiaer Web3.jS, kak B3aMMOAEHCTBOBATh C ABOMYHBIM KOJOM B
OJI0KUeHHE.

Temneps pazbepemcesi, Kak pabOTaeT KOMMYHHUKAIIHS.


https://github.com/ethereum/wiki/wiki/JavaScript-API#web3ethcontract

Communication In-Depth

* var result = web3.eth.call({
to: "Oxc4abd0339eb8d57087278718986382264244252f",

data:
"Oxc6888fa100000000000000000000000000000000000000
000000000003"

};
* Critical part is the , data”

* Can be calculated manually

* Web3.eth.call({to:..., data:
Web3.sha3(,balance(address)”).substring(0,10)+padded f

3a BbI30Bamu Miporeayp crouT Gyuxyus web3.eth.call. Ona paGoTaer ¢ 0GbEKTOM, KOTOPBIH XapakTepu3yeTes aapecom to u mosem
¢ nmanubiMu data. Tlepseie nBaauate Haum nons data npennasnadensr nus GyHkumu BhizoBa call. Bee ocranbHble - 3T0 Tak
Ha3bIBAEMbIH JIOTIOJHUTEIBHBIN napamemp, o6o3HaueHHbIH Kak padded. Ero MoxHO paccuurarh BpyuHyro. Hampumep, mis
obwekra web3.sha3 Bel cooliuaere Ha3BaHue (GyHKIMH, KOTOPYIO HYKHO BbI3BaTh. [Ipuaercss o0pe3ars uMs 0 MEPBBIX JECATH
CHMBOJIOB, KOTOpbIC 3aiMYT JIBaJLATh Oaiim, U 100aBUTh HyXKHBIC ITapaMeTpbl B pasaen padded. Y3uars Goubiire 06 5TOM MOXHO
B nokyMeHTamu Solidity.

C sToro MomeHTa Oy1eM paboTaTh HCKIFOYUTENBHO C KOHTPAaKTaMHi. PaccMoTpuM mpumep.



| & workspace - Ethereum Stu... X Ethereum )5 Sample X+

€ U 8 nttpsy/tomtom.by.ether.camp/ide htmi
~ Cloud9 File Edt Find View Goto Run Tools Window Support User @ Stop Sanddox v Transactions (10) Send Co
§ * [0 workspace & | trufe s < MetaCoin sol contract sol app s x README md
o -
2 v example-groject 1 anal>
g v BB contracts 2 cheas>
ol 3 <title>fthereum JS Sample</title>
P < CODBLL: " </head>
= > node_moduies 5 <boay>
E' » O test ] Current Balance <span id«"contract_balasnce“></span><br />
= 7 <butten onclicks"incres ntroctsBalar ;“>Increase Balance</button>
v web g <script sre-"nttps jquer on/ja 2.2.1.min. ds"><¢/scripty
- . St ] ¢seript sros"dist/app.{s"><¢/script>
& N —e i «/vody>
E 11 </html>
3 & ndex.html h
© | ethereum. json
% o giofiess
s © | package. json
= README.md
% » T my-truffie project
=
S7aA 88 [0 ) increaseC 0of0
bash - “ce27cdlx « Immediate X Ethereum Conso *

[12:21:40) STArTANG "Drowserity’ ...

[12:21:45] Finished 'browserify’ after 5.15 s

[12:21:45] Starting ‘oefaulr’,..

[12:21:45) Finished ‘default® after 31 us
root@ce27cdledbf7 i~/ workspace/example-project/webs gulp

[12:21:52) Working directory changed to ~/workspace/exasple-project
[212:21:52) Using gulpfile ~/workspace/exasple-project/gulpfile.is
[12:21:52) Starting
(12:21:58) Finished ‘Drowserify’ after 5.47 s

[12:21:58) Starting 'default’...

[12:21:58) Finished ‘defpult® after 58 us
root@ce27cddedbs7 i ~/workspace/exasple-project/wed® nttp-server

gilable

netp://127.0.0.1:9680

neepr//172.17.9.7: 6969
Hit CTRL-C to stop the server
[Tue Sep 13 2016 12:22:05 GMT+0009 (UTC)] *
(Tue Sep 13 2016 12:22:05 GMT+0000 (UTC)) "afT
“Chttp-server stopped. ~
rootBce27cdPedbf7 i~/ morkspace/exsaple-project /uebs |

GET /™ “Mozilla/5.@ (Windows NT 10.0; WOWG4; rv:48.0) Gecko/20100101
ist/opp.is™ *Mozilla/S.@ (Windows NT 10.8; WOMWES; rv:48.0) Gec

B mponwioif 4acTH MbI CO37allK TPOCTOM KOHTpakT ¢ Tpems (ynkuusmu: getBalance, increaseBalance u decreaseBalance. B
JaHHOM mpuMmepe chokycupyemcs Ha getBalance u increaseBalance, u BoizoBem ux c¢ BeG-caiita. J[ns aeMoHCTpauuu Oymem

ucnoak3osark Ethereum Studio.
JaBaiiTe OCMOTPUM, M3 YEr0 COCTOUT KOHTPAKT.



& worspace - Ethereum Stu.. X |EtatS Somle %+

¢ Di 1by ether.camp/ide html
« Cloudd File Edt¢ Find View Goto Run Tools Window Suppot User 0 Stop Sandvox - Trangactions (10) Send Cor
S v I wodepace S B onmegs " MetaCoin.sol contractsol app s ‘ README md
o -
.g ¥ 0 example-propect 1 pragea solidity “@.4.1;
= v £33 contracts 2
S : contract MyContract {
<
u g node_modues s uint syBalance ~ 9;
g » 00 test b
= Ffunction increaseBalance(uint msount) {
)4 weed B syBalance «+ amount;
§ » 00 ant )
E > BB o 10 )
11 function decreasedalance(uint ssount) {
8 & index,himl 12 mylalence amount ;
©  ethereus. json 13 }
: o fie 14
2 odpfie. s 15 function getBalance() constant returns (uint) {
| © padaage.json 16 return syBalance;
= README.md 7 3
b » my-truffie project 19 )
b4 9 )
=
S2aABE [0 3 increaseC 0et0
bash - "ce27cdl Imemodiate x Etheroum Conso »

[1Z2:20:4U] STArTANG "Drowserity ...

[12:21:45] Finished "browse after 5.15 s

[12:21:385] Starting 'default’...

[12:21:45) Finished 'default® after 31 gs
root@ce27cdledbf7 ;i ~/workspace/exasple-project /weds gulp
[12:21:52] Working directory changed to -/workspoce/example-project
[12:21:52] Using gulpfile ~/workspace/example-project/gulpfile.is
(12:21:52) Starting 'browserify’...

(12:21:58) Finished 'trowserify’ after 5.47 3

[12:21:58] Starting 'default®,..

[12:21:58) Finished ‘default® after 58 us
rooctEce27caledbf7 i~/ workspace/exasple-project /weds http-server

turt}

nttp 127 .,9.9.1:86850

netp://172.17.0.7: 8080
Hit CTRL-C to stop the server
[Tue Sep 13 2016 12:22:05 GNT+0009 (UTC)] "6ET /™ "Mozilla/5.@ (Windows NT 10.9; WOWS4; rv:i48.0) Gecko/20100101
[Tue Sep 13 2016 12:22:05 GMT+Q088 (UTC)) "OET /dist/spp.is™ "Mozilla/S.@ (Windows NT 10.0; WOWGS; rv:48.0) Gec
“Chitp-server stopped. =
root@ce27cdledbf7 i~/ workspace/exasaple-project/weds |

31ech  ecTb nepemennas balance Tuma Uint256, w3HavanpHO paBHas Hymo. Ecte gBe (GyHKUMM OIS M3MEHEHHS
Gananca, increaseBalance u decreaseBalance, u oxna nocrosiHHas @ynkyus getBalance ais Bo3BpaTa BenMYHHBI OanaHca.
Ilepe3aryCTHM PEXXUM ECOYHUIIBI ISl ICMOHCTPALIMK PabOThI KOHTPAKTA.
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Commands Nawgale Workspace  »

Test  Changes

V@ nhttpsy/tomtom.by ether.camp/idehitmi
Cloud3 File Edt Find View Goto Run Tools Window Support User . P"Kﬁu"@ v BrACHAS pd Luemio
v 1 workspace S B Mo * MetaCoinsol  * contractsol  » app s x README md =
» (0 exarpie propct 1 pragma solidity *9.4.1;
* 0 contracts 2
- : contract MyContract {
» [T node_modues 5 uint myBalance =~ @;
v O st 6
r 7 function increaseSalance(uint asount) {
v 50w 8 myBalance «~ amount;
(™ 8 )
* 8 28
11 function decreaseBalance(uint amount) {
& ndex.html 12 mylalance -« amount;
O ethareum json 13 )
14
2} oble.n 15 function getBalance() constant returns (uint) {
O package.json 16 return myBalance;
README. md 7 2
18
* £ my-truffie project 19 3

4?28A ES [ L incresseC

bash - “ce2Tcd x Immediate x Ethereurn Conso

DTOT 3anyck pexxuMa MEeCOYHHUIIBI MTOTYUYHIT CBOH UdeHmugukamop N pa3MecTHiIa KOHTPAKT 1o CIESAYIOIIeMy aJpecy.



Commands

Test  Changes

» 0 my-ruffie-project

o B

.16 =

trufe js x MetaCoinsol  *
pragea soliaity “8.4.1;

contractsol . app s

contract MyContract (
uint myBalance = 0;

function increaseBalance(uint seount) {
myBalance «= amount;
)

function decreaseBalance(uint seount) {
myfalance -« amount;
}

function getBalance() constant returns (uint) (
return syBalance;
}

S?2aA L8 I3 L increaseC

bash - "ce27cd0 *

Immediate X Ethereum Conso ;

Transactions (1)

README md ~ *

0ot0

Tepeiimem k katanory web. B Hem XxpaHHUTCst IpyToii Katajor SIC u xaiee gaiin app.js, B KOTOPOM pacroioxen maccug ABI.

Send Cont



r‘ workspace - Ethereum Stu... X

€ D A nttpsy/tomtom.by.ether.camp/ide htrmil

»

'@m
v [ exampiepropect
* 0 contracts
© contractsol
» 0 node_modes
» 00 test
v 0 wed
» 00 an
v 00 s
& o
B3 ndex.htm
© | ethereum. json
O glofies
4> package. json
README, md
v my-tuffleproject

Commands Nawgate Workspace

Test Changes

Cloud9 File Edt Find View Goto Run Tools Window Support User

& B

DM NOWVT B e

truo js * MetaCoinsol = contractsol ¥ appjs

var async = require( async’);

var Web3 « require('wed3');

var ethTx « require(‘sthersumjs-tx');

var SolidityFunctfon = require{ ' web3/1ib/web3/function');

var abi =« [
(
"constant™: true,
“inputs*: [,
“name”: "getBalance”,
“outputs®: [
{
"name”: "%,
“type": "ulntiss"
i
b
“poyable™: false,
"type"t “function®

“constant®: false,
“inouts®: [
{
“nase”: “amount®,
"type®: "uint25s*
}
1
“nese”: “decreaseBalance”,
“outputs™: [},
“payable®: false,
"tyne": “function”

S28A LS [ 1 increaseC

bash - "ce2Tcdl x Immediate x Ethereum Conso x

CKOHPIpyCM 9TOT Maccue U3 KOHTpAaKTa. HCO6XOZ[I/IMO 3a1aTb adpec NECOYHUIIBI.
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- o s 3
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= 3 43
Element utenuchen () 3 j g test a“
- » - a5
Password ) - 2
s 3 » et 4
& Easy Screemabot ’ I3 g a7
FRE U000 € b P diabelsddeeinty :;: 2’ v - ac ar sandbonld B ——
: ) $ O wos s o wrl out
o
. J e wel e o
tx o 3 mded b " by o Coole
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» Code b
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Tlocne 3amycka koma Oyner cosnaH o6wexm HttpProvider. Dta omepanus BBIIOJHSETCS BHE BHPTYaJIbHOM MAlIWHBI, W
CO3JIaHHBIN 00bexm NOCTYIEH AT APYTHX Moib3oBatenei cetn Ethereum.
CucreMa BbIIaNa MHE YYETHYIO 3anuct. Temepb KOHTPAaKT pa3MEIIAeTcs B CETH 710 9TOMY aJpecy, W C HHM MOXHO
B3aMMOJICHCTBOBATh Pa3HBIMK CIIOCOOAME: HAlpUMep, Y3HATh OalaHC ¢ MOMOINBI0 MpoIeayphl contract.getBalance, a zarem
peoOpa3oBaTh MOTYyYEHHOE OOJBIIOE YHCIO B CTPOKY C IOMOLIBIO paciuupenus toString. Mnu MOXHO yBenwduTh GanaHc ¢
moMolikIo contract.increaseBalance, koneuHo, ykasaB 00beM ITOTIOJHEHHMS.
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Commands  Nawgate Workspace

Test Changes

o @  nttpsy/tomtom.by ether.camp/ide.fitml
Cloud9 File Ed® Find View Goto Run Tools Window Suppot User 0 Stop Sandoox v Transactions (1) Send Con
v ] workspace S B oMo x MetaCoinsol ~ * contract sol  * appjs c README md
5 example project i “type*: "uintlSs*
39 }
» 20 contracts
° ®° 1,
contract.sol 41 "name": "incresseBalance”,
» T node_modues a2 “outputs™: [],
43 “poyable™: false,
.
5 test aa *“type": “Yunction*
v (0 wed 45 )
» U g a6 1
47
vl 4B var sandboxI¢ = ‘c3aBbbe?a’;
© ppjs 49 var url = 'httpsi//° « window.location.hostname « ":18555/sancbox/" + sanddoxld;
Sex.htmi S0  var webd « new Web3(new Webld.providers.MttpProvider{url));
: 51
| ethereum. json 52  web3.eth.OefaultAccount = “dXdedDAF365a050T4a165 23005050 $TelD1030352";
o glofies 33
B " r . . . r . o FA2V1A 7 3
& o0 :: var contract = web3,eth, contract(adl).at{ ®x179560a5742 lr be25nect27 e650c11b50dn39" );
© README.md S6 window.increaseContractsBalance « function{) {
v 05 my-truffie project 57 console,log("called increaselontractsBalance”);
58 contract.increaseBalance (4, function() (
59 document .getilementByla( “contract _balance”).innerHTML « getThefalancefromTheContract();
60 i
i 61 )
62
63 function getTheBalanceFromTheContract() {
64 return contract.getBalance().toString();
&5 )
66
&7 docusent .getElementById("contract_balance™).innerHTML « getTheBalanceFromTheContract();
&8
L23A KR {3 1 increaseC to12

bash - "ce2Tcdl x Immodiate x Ethereum Conso » >,

TMockonbKy 3Ta ¢hyrKyus He BBIIOIHACTCA B PEATbHOM BPEMEHH, NMPUIETCS MOA0KIATh, 0KA mpanzakyus He Oyner odcunTaHa
ceTb0. MOXHO TaKxKe BCTaBUTb 00NOIHUMeNbHbIl Koo JavaScript, KOTOpBIil OyJeT BHIIOIHEH BMECTE ¢ 00CYETOM TPaH3aKLHUH.
OTnpaBUMCS B KOHCOTb.



& workspace - Ethereum Stu... X Ethereum S Sample x|+

€& (U8 nhttpsy/tomtom.by.ethercamp/idehtml

« Cloudd File Edt Find View Goto Run Tools Window Support User ¢ SwpSandoox  ~  Transactons (1) Send Con
§ v workspace & 6| trufle s " MetaCoin sol = contract sol . appJs B README md
o
_,_‘: v example project 38 type”: "uintlss”
:c-' v contracts 35 )
- a0 1
= contract.sol 1 [ sseEaln "
u > node_modues 2 ou
g 3 s
- » 0 test : e ?
< t \
v web 45 )
< » 00 as 46 1
8 = 2 47
E 48 var sandboxld « 'clabboe?s’;
8 O aops 439  var url = 'nttps « window.locat Sottnane - 8555/ sandbox « sandboxld;
&3 ndex.himl 58 var web3 « nex Neb3(new Web3.providers.HttpProviger(url));
0 st
§b © | ethereum.json 52 web3.eth.defpultaccount PxdedbagsE ¥236» N TOei01e30392';
o b 800 ?: var contract web3.eth.contract(abdi). .at( ' Ox1795C0a5¢4291088a0c 25 neah 2 TebS0c11bbbdalds’ );
55
':" README.md S6 winoow.increaseContract lance = functien() {
Lo . my-truffie project s?7 console.log("called increaseContractsBalance”);
56 contract.incresseBalance(d, fu fon() {
59 docusant .getflementSyId(“cont t_balance”).innerHTML « getTheBalanceFromTheContract();
e 3}
s 61 }
62
63 function getTheBalancefromTheContract() {
64 return contract,.getBalance(). . toString();
65 )
&6
&7 docusent . getilementByld( "controct_balance”) . innerHTML » getTheBalanceFromTheContract();
658
S7aA SR {1 1 increaseC 1012
bash . “ca2Tcdbe » Immedinte . Ethereumn Conso

L12:21:40) Starting ¢

Fa3.%4.2c1 Edadehand '

Tlepeiinem B karamor Web m  momamuM  KoMaHny Qulp miss  cOopku  peanbHOrO  NPHIOKEHWs. bymer  3amymieHa
npouenypa browserify u 3agansl ciefyrommne BXogHbIe MapaMeTpsl. Pesynbrar cOopku Oyner pasmerieH B karanore dist. Bee
HeoOxomumble oubmotekn web3 u JavaScript Toxe OyayT Tam.



" workspace - Ethereum Stu... X

€ 8 nttpsy/tomtom.by.ether.camp/idehtml

~ Cloudd File Edt Fnd View Goto Run Tools Window Suppot User Y StopSandpox v Transactons (1) Send Con
S w0 wodspace G- B e x MetaCoin sel contract el appjs ®  READMEmd
g v 0 examvle oroject ¢ 1 var async = require(async');
= » [ contracts 2 var Web3 « require('wedd’);
= f 3 var ethTx « require(’'sthereumis-tx');
@ cochacket ¢ 4 var SolidityFunction » require( wed3/1ib/ueb3/function');
= * 1) node_modules 5
g * U test 6 wvar abi « (
z P 7 {
v b B "constant™: true,
& M 5 *inputs*t (),
g e "nase": “getBalance”,
i1 "outputs™: [
S v@8 ac 12 (
© xpp 13 "name”: **,
4 ot - B Tt tI56"
% = hond :5 A ype uint2s5s
o O ethereum.json 16 1.
G O glofiess 17 "poyable”: false,
18 "type*: *"function®
E © | padage.json 19 3,
i REAOME,md 2
21 “constant®: false
» .q“&m .
& 22 “inputs*: [
23 {
24 “nase”: “amount*,
25 “type": "ulnt2sSs”
26 }
22 1.
26 “name”: "decresssBalance”,
29 "outputs”: [1,
e “payable®: false,
31 "tyoe": “function”
HS28A SR I3 1 increaseC tof2

bash - “ce27cdls » Immediate x Ethereum Conso = v,

L12:21:52) STAFTANG 'OrOwSerity” ...
[12:21:58) Finished ‘browseri®y’ after 5.47 5
[12;21:58) Starting ‘defauit’,..
[(12:21:58) Finished 'default’ after S8 us
root@ce27cabedbf7 i~/ workspace/exanple-project /uebs http-server
Starting up http-server, serving ./
Avalisdis om

Nttp:s/137.0.0.1: 0880

http1//172.17.0.7; 8880
Hit CTRL-C to stop the server
[Tue Sep 13 2016 12:22:05 GMT+000@ (UTC)) “GET /™ “Mozilla/5.@ (Windows NT 18.0@; WOWG4; rv:i48.0) Gecko/20100101
[Tue Sep 13 2016 12:22:05 GMT+0000 (UTC)] “GET /oist/app.75" "Mozilla/5.0 (Windows NT 10.0; WOWE4; rv:48.0) Gec
AChttp-server stopped.
root@ce2?cd@edbf7 1~/ workspace/example-project/wed® gulp
[13:03:24) Working directory changed to -/workspnce/example-project
[13:03:25) Using gulpfile ~/workspace/example-project/gulpfile. is
[13:03:25] Starting ‘browserify’...
[13:03:30) Finished ‘vrowserisy® after 5.36 5
[13:03:30) Starting ‘default’...
[13:03:30) Finfshed 'osfault® after 29 us
rootEce27cdBedbFT i~/ morkspace/exarple-project /uede | |

@aiin index.html 6vir moougpuyuposan. Texkyumii OamaHc Oymer OTOOpaXaTbCs C MOMOLIBIO JEMOHCTPALMH 3HAYCHHSI
mepeMeHHo# contract_balance.
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« Cloud3 File Edt Fnd View Goto Run Tools Window Support
S v workspace & B inMegs MetaComn sol
o
- v exarpie-propct 1 anel>
:§ * 0 contracts 2 ¢head>
G 3 <titledfthereun 35 Sasple</titles
contract.sol S
P 4 </nead>
= d node_moduies 5 <body>
§ . test L] Current Balance <spen id«"contrac
< 7 cbutten onclicks"increasaControc
VS web 8 ¢script sre-"ntt
- v st ) <script srce"aist
o
= 10 </body>
¢ A
E lioc o 11 </nted>
o v wc
o
O o
g £ index.htmi
&
E O ethereum. json
= & gubfie.js
» € padage.json
=
README . md

> my-truffie-project

L1aA R O

|~
o
B
n
"
"
»
o
a
0

Tarxke mpeLyCMOTpeHa KHOMKAa C COOBITHEM TIpH MIETYKe 770 Her

User

tsSelance

O Stop Sanddox - Transactions (1)

contract sol app s hd

iance“><¢/span><br />

;">Increase Balance</button>
2 1.min.is"¢/scripty

BhI3BIBaETCs (hynkyus increaseContractBalance.

(DyHKIII/IOHa.HLHOCTL HC OYCHBb BBICOKA, 3TO BCC coGpaHo B I€EMOHCTPAlMOHHBIX LEIIAX.

README md

Send Con

foft



& workspace - Ethereum Stu... X Ethereum JS Sample X [ +

€

Navgate  Workspace »

Commands

Changes

Test

U @  httpsy//tomtom.by.ether.camp/ide html
Clond9 File Edt¢ Fnd View Goto Run Tools Window Support User O Stop Sandoox - Transactons (1) Send Con
v () wodkspace B nMegs x MetaCoin sl » contract sol . aw.hb 2 README md
2 examgle-project § 1 var async = require(’async’);
v 3 contracts 2 var Web3 - require('wed3’);
2l f 3 var ethix require(’ethereumis-t 3
conbact. ¢ 4 veor SolidityFunction » require( 'wed3/1ib/web3/function');
» node_modules s
» test 6 var abi = |
v wed ; :
v et 9
10
<« A
0.5 1
v %C 2
o oo 15
2 14 “type t356
& index.htmi 18 -
©  ethereum. json 16 3 A
O guofie.js 17 payable A 3
18 type nction
© padage.json 19 1,
README. md 20 ¢
» 2 2 nstant alze,
my-truffie project 22 Sronita I
23 {
24 nane amount ™,
25 type uint 256
26
28 .
9
38
31 "tvoe*: “function
S2aA B I 1 increaseC toft
bash - "ce27cdl Immodiate x Etheroum Conso
L1Z:323:52) STArtIng “orowserity ...
[12:21:58] Finished ‘browserify" after 5.47 5

[12:21:58] Starting ‘default*...
[12:21:58] Finished ‘default® after 58 us
root@ce27cdledbf7 i ~/workspace/exasple-project/webd http-server
http 127.0.9.1:86890

http://172.17.0.7: 82880

Hit CTRL-C to stop the server

[Tue Sep 13 2016 12:22:05 GMT+0008 (UTC)] “GET /* “Mozilla/5.0 (Windows NT 10.9; WOWG4; rv:i48.0) Gecko/20100191
[Tue Sep 13 2016 12:22:05 GNT+0009 (UTC)] “GET /oist/spp, 13" "Mozillas5.0 (Windows NT 10.0; WOWG4; rv:48.0) Gec
AChttp-server stopped.

roct@ce2?cdleSbf7 i~/ morkspace/example-project /web® gulp

[13:03:24) Working directory changed to ~/workspace/example-project

[13:03:25) Using gulpfile ~/wockspace/example-project/gulpFile.ds

[13:03:25] Starting ‘v
(13:03:30] Finished "browserify® after 5.36 s
(13:03:30] Starting 'default*...

[13:03:30] Finished 'cefpult® sfter 29 us -
root@ce27cdledbf7 i ~/workspace/example-project/weds |

pwserdify ...

S nomkmoumn K kinaccy Window ¢yskimro increaseContractBalance. Ona mnoakmrouaeTcsi K KOHCONM M BBI3BIBACT
¢byukuro contract.increaseBalance ¢ aprymenrom 4.



& workspace - Ethereum Stu... X Ethereum JS Sample x l +
€ 8 nitpsy/tomtom.by.ether.camp/identml
« Cloud9 File Edt Find View Goto Run Tools Window Support User O
.
g v wordepace S B Moy MetaCoin sol contract sol
O
I~ v exampie gropect 38 type nt256
= v (20 contracts 9
e a0 1.
I cantract sol 41 r caseBala ’
= » rode_modues a2 (1
H > test 43 ks
= 44 tion
- wed 45 )
° v B8 dat 46 I;
= 47
o
E oo 48 ver sandboxid « a8bbe2 3
S N =c 49 var url = ‘https * » window.location.t e o 8555
O spps 5@ var web3 « new Web3(new Web3.providers.HttpProvicger(url))
® 51
§| & ndex.htmi 52 web3.eth.cefaultaccount = “Bxaedbass 21672360
a ©  ethereum json 53
(&) O gofiejs ;: var contract « webd.eth.contract(abi).at( " 0x179%6na854425108
2 O padage.json 56 wingow,.increaseContractsBalance = function() {
- README.md 7 console,log(“called incresseContractsfalance”);
> e 58 contrack. increasedalance (], function() {
P b 59 document . getElementByld ntract_balance™).innerHTM(
&0 1 H
1 61
62
63 function getThelalancefromThelontract() {
64 return contract.getBalance() . toSteing();
65 )
&6
67 document .getElesentByld( “contract_balance” ) . innerHTML »
68
LS2aA &8 I3 1 increaseC

bash - “ce27cdl » Immediate Ethereum Conso

Stop Sandbox - Transactions (1) Send Con
appjs . README md
SANOVC + sanovoxld;
g44bclSaetnl’etSnclibinda ):
« getTheBalanceFromTheContract();
getTheBalanceFromTheContrace();
tof2

3areM OHa 3amKCHIBaCT B IepeMeHHyIo contract_balance pesymsrar pa6orer dynxuuu getTheBalanceFromTheContract. Tlpu
MePBOM 3aITyCKe KoJia Oananc KOHTpakTa OyeT Takke 0ToOpaXKeH Ha BeO-CTpaHUIEe TPHI0KEHUS.



& workspace - Ethereum Stu... X Ethereum JS Sample * o+
8 nn tomt ether.camp
o - : .
Cloud9 File Edt Fmd View Goto Run Tools Window Support User - Stop Sandoox - Transactons (1) Send Con
° ~ . " A
. v workspace fe B g o) trufo s MetaComn sof contract sol app s README md
o
; v exampie project 53
= - contracts 4 J ntract eb3.eth.contract(abi).at
contract <ol s 4
<
= > node_modules e )
s 1
& » test - S i, !
e 5§ ente getTheBalancefromTheContract();
v wed &0
s v 00 as i 61
c o
-~
£ 0.5 - e ¥ act()
£ 6
S v e 64 et contract.getBalance().t
0D, j8 R
o - 56
® e index.html 67 document . getElementByld *re {nnerHTML getTheBalanceFromTheCont ract
:_'3 ethereum json 68
o
{ ouiofie. is
’; K‘A\-"n\-;" Json
=
README. md
. my-truffie project
*? A X2 1 incresseC 0o10
bash - “ce27cd Immediate Ethereum Conso

Teneps 3amyctim HTTP-cepBep. DT0 mo3BOAMT NOIydaTh docmyn K HAIlleMy KOHTPAKTy U3 BHEIIHEro mupa. CxomupyeM adpec,
BCTaBUM €ro B HOBOH BKJIaJIKE U CMEHUM Homep nopma. IIpu 3amycke Koza OyaeT BbIBe/IeH OaaHC, B HACTOSIINI MOMEHT PaBHBIi
HYJIIO, KaK ¥ B HAIlleH IECOYHULIE.

e R R R EEL it Ei;cd ® Al bidsii8%ktiéi ilaidiii?thsiiai
& wedspace - Ethereum St X Ethereum 15 Sample X T

B ether.comp

Current Balance 0

Increase Balance
"
& wotigace - [hamam S i B Sanple X %
. other ™o g
CloodS “ 2 Fad  Vee % dasy . - & o - - - acts to vt
BB o B >t README m .

Tlpu wenuke no kuorke Increase Balance 6amnanc Oyner ysenmden, 3ateM Oyner BbI3BaHa ghymxyus getBalance, u rexcr,
OTOOpaKaIOLIHIi €ro BeNUYKuHY, OyaeT H3MeHeH. Teneps OanaHCc paBeH YeThIPEM.
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Hcnonb3oBanue oubmmorekun Web3 u B3aumoeiicteue ¢ HTML-cTpanuiamu

B 37011 yactu paccMoTpuM cnocoObI TOCTyIa K KOHTPAKTaM ¢ BeO-CaliToB

Jlnst Hayasna obpatuMcst K poekTy. OTKpOeM KATallor ¢ MPOEKTOM U MOCIIEA0BATENIBHO MepeiieM 7o KaTanoram Web, 3ateM SIc u,
HaKOHeI, app.js.
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Cloudd File Edt Fmnd View Goto Run Tools Window Support User ’ RunAllConacts  ~
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package. json d T
» README, md
=
> my-truffie-project 26
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Metalolr

mmedate (Javar Etheroum Conso » bash - “root@cel bash - "roct@ce’



B atom daiine MoxxHO cpasy yBuzaeTh 3agaHHbIA maccus ABI.

B appjs

*7aA L 1 MetaCoin

[MocmoTpuM, Kak cTpoHTcs padoTa. IlepBBIM AENOM HYKHO MONYy4YdTh docmyn Kk 00bekty Web3. B cpene Web3 mms storo
HeoO0XoMMMO BbI3BaTh mpoueaypy Web3.eth.contract u 3anmats  eit maccus ABl, 3arem ykaszate adpec koHTpakra. Ilocie
BBITOJIHEHHSI 3THX ONepaIiii MOXKHO BI3bIBATH PYHKIIMH HAMPSAMYIO, Hanpumep, contract.increaseBalance - oxuy u3 gyHkumii n3
maccuBa ABI.

Ecnut hynxyus He sBIsieTCS NMOCTOSHHOM, TO JUIsl OTpaXeHHs W3MEHEHWH B GiokueiiHe Ha ee oOcyeT moTpebyercs BBIACIHUTDH
HEKOTOpOE KOJIMYeCTBO raza. Hampumep, 1uist yBenanueHus 6ajiaHca KOHTPAKTy HEOOXOAMMO H3MEHUTh COCTOSTHUE OJIOKYeHHa, 4TO
noTpedyer 3aTpaT rasa. B pexuMe NeCOYHHMIBI JOTONHUTENBHBIX JeiCcTBUI He TpeOyeTcs, HO €CIHM 3aIllyCKaTh KOHTPAaKThI U3
Kolrenbka Mist, To moTpeGyercss BBECTH napo/ib OT YUETHOM 3arucu. BbI30B mocTossHHBIX (yHKIMIA, Hanpumep, getBalance B
HaIlleM MpUMepe, 3aTpart rasa He Tpedyer.

HaBaiire mepeiineMm k mnpoekty B cpexe Truffle. TlocnmemoBarenbHO — mpoiizem no karanoram app u javascripts u
OTKpoeM ¢haiin app.js. o ymomuanwuto, Truffle moaxmouaer o6vexm Web3 k y3ny HTTP, 3anannomy B daiise truffle.js.
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; A4 ethereun-testing-referer 1 "8 ints
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. > contracts f =
o he & 4 ul fders HttpProvider("nte o
= g node_modues 5
o™
a L4 test 2 ¢ te
= 7
v wed -
i 8
§ ’ st 9
o 10 i ¥ Ba e() {
& > ¥
£ 211 - meta MetoaCoin.deployed();
Q ¢ .= 12
o
53 ndex.hm 13 meta.getBalance.call(acce alue) {
= 14 ir balance_eleme
& SR L. oo 1% balance_element . innerMTHL value . valueOf();
<
- gpfie.)s 16 ateh(function(e)
o 7 (
package. jso0 3 ! I
18 setStatus -
® REAOME. md 19
4 g
v v my-truffie-project 1 29
3
v a0 er
'
’ mages 2 meta ed()
v Rvasapls
i anount t alue);
MNP acnlve tE value
L shiesheess 27
&3 ndex.htm etStatu i
” L‘,d e meta.sen n eCelver aecunt from account ).theni
» contracts 31 setStatus e ¢ te!™);
> migrabons 32 refreshBalance();
\ catchifunctionies)
contracts
engdte: LF2aA X8 [0 1 MetaCoin
» test
£, SEICtEUANOn immediate (Javas Ethereum Conso » bash - “root@ce. * bash - “root@ce’ »

O tuffies

Paccmorpum  dynkrmio refreshBalance. Buano, uro ona mnpexycMaTtpuBaet docmyn K kourpakty MetaCoin mocpencrsom
komanel MetaCoin.deployed. Ecnu B karanore Contracts pa3MenieHsl KOHTpakTsl, To mpH BeizoBe komawnsl truffle build Truffle
ABTOMATHYECKH CO3JaCT COOTBETCTBYoIIMe (ailnbl JavaScript mist Bcex kotpaktoB. Ilpu Beizose truffle migrate Truffle
TIOTIBITAETCSI PAa3MECTHTh KOHTPAKTHI B OIIOKYCHHe W 3amucarh aapeca KOHTPAKTOB B COOTBeTCTBYromme daiinsl JavaScript, uto
n30aBUT OT HEOOXOAMMOCTH 3ajaBaTh MM ajgpeca, To ecTb us  BbroBa MetaCoin  motpebyercss  TONBKO
Bei3Bath MetaCoin.deployed. TIpumepHO TO K€ caMoe MOXHO JelaTh W B JPYI'HX TPOEKTaX C  HeOOJBIINM
ornnyneM. @yuxyus Meta.getbalance.call BeizsiBaer dynkuuro BuyTpH cpenpl Truffle, mockonbky [uist ee paboTel He TpeOyeTcs
MEHSTh JIaHHbIC B Onokueiine. [loaToMy 3Ta ghymkyuss ABIASETCS MOCTOSHHOM.



-
& workspace - Ethereum Stu... X

€ @& to m.by ether.campy/ide nt
« Cloud9 File Edt Fnd View Goto Run Tools Window Suppot User . Run All Contracts =
- 2
s i workspace Lo | app s . oppys
o
%’ g ethereun-testing-referer 1 ar AtCOUNtS:
o v - 2 var account;
= example project g
» < %
- cantracts & 4 window.web3 new Web3(new Webdd.providers HitpProvider(“htto tonton ethe anp : 8555/ sandbox /e
’;‘.; » node_modules S £ n setStatus( {
3 » test ) ar status » document.getflesentByid(
= 7 status, innerHTML message;
¥ W b o S T
b » 00 st 9
- > o 10  Function refreshBalance() {
E 511 var meta » V.rtn’.'oxn.dcgia,\rd();
8 O a2 12
& ndex.hml 13 meta.getBalance.call(account, {¥r account)).then(function(value) {
- 14 ar bdalance_element docusent tElementsd al
O
tE‘ ehrreum.jon 15 balance_element.innerdTHL value.valueOf();
2 O pdbfie)s 16 }).cateh(Function(e) {
o o Sage. json 17 console.iog(e);
5 18 setStatus( getting balance; see log.
¥ README.md 19 1
m v my-truffie-project 1 20 }
= 21
&p i 22 on sendCodn() {
4 mages 823 ar meta MetaCoin.ceployed();
v sevasapts 4
§ ' 25 - anount parselnt (docunent 5(“amount”).value);
>
Tl ppis 6 ar receiver document ,getElementBy ).value;
> stylesheets 27
& ndex.htmi 28 setStatus(“Initiating transactior pleass wait)”);
29
¥ buid 30 meta.sencCoin(receiver, amount, account}).then{function()
v contracts 31 setStatus("Transaction complete!™);
O ConvertLib.solis 32 refresh8alance();
; > N \oratchifunctinale)
Ol Metionsdl® s23A % [1 1 Meracoin
O Mgrations.sol.js
» : . . - ,
PogeS immedate (Javas * Ethereumn Censo bash - “root@ce! * bash - “root@ce’
o 20D (53
O wps
& ndex.htmi
Convertlb.sol
MetaCon.sol
Mgratons.sol
» mgrations
no_contracts
> test

© | ethereum.json
O truffiejs

Paccmotpum  dynkuuro sendCoin. Ona Toxe ccbutaercs Ha KoHTtpakT MetaCoin. OpHako 3areM MOXHO —HANpsAMYHO
BBI3bIBaTh Meta.sendCoin 6e3 HeoOxoanMocTr ncnoib3oBanmst GpyHkuuu call. Boimonnenune 31oit onepayuu TpeGyeT BHECEHHUSI
W3MEHEHNUH B OJIOKUElH, TT03TOMY Ul HX 00cdeTa MoTpeOyeTcst HOTPATHTh Tas3.
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& workspace - Ethereum Stu... X =
€ D8 nt tomiom. by ether.camp

4

Run All Conracts  ~

Cloud9 File Edt Find View Goto Run Tools Window Suppot User

v ("1 workspace & ®| app s . appjs

ethereum-testing-referer 16 ).cateh(function{e)

Workspace
v

v exampie groject 17

’ contracts

L4 node_modues

Navgate

meta MetoCod

i anount parselnt (document .getEle

i receiver document ,getElementByla ¢ ) value;
o oepps
- ndex.html

Commands
-
)
a

setStatus(“Initiating transs

£ etheroum. json g ;
s 8 te:u.:cnc;m"xlfecex'.cn asount, {from: account)).then{function() {

pubfie)s 31 A

O package.json ;

3
REAOME, md 34

S ACtio lete )

Changes

refr lance()

Test

v my-truffie-project 3
3 a0 5
» mages
v Javescpls
> opls
4 stylesheets
.J ndex.html 3

v ¥ )

b contracts

O Conwertlib.sol )=

O MetaCon. sol. 8

-

S78A 5 [1 1 MeraCoin
O Mgratons.sol.je
* W mages Immedsate (Javac Ethereum Censo bash - “Toot@ce; bash - “root@ce:
d a0p.ces
0.5
& ndex.htm
v contracts
Convertib. sol
MetaCon, sol
Morations. sol
b mgrabons

ethereum. json
> tuffie.)s

Nurerpanus 6ubnanorek Web3 u Angular.js

B a10if wactu paccmoTpuM crioco6 nHTerpanuu 6udmuotekn Angular B cpeny Truffle, a Takoke paboty ¢ Browserify, cranmapTHEIM
npoektoM juist Ethereum Studio. [loarorosnenHstil mpoekT He OyaeT o6ianats OONBIION (YHKIHOHATEHOCTHIO, PACCMOTPUM €T0
HCKJTIOYUTENIBHO B Y4EOHBIX LIEX.

Haunewm pa6oty B mpoekre Truffle ¢ 3amycka HTTP-cepsepa.



& workspace - Ethereum Stu.. % MetaCoin - Default Truffle App | +

€ (U8 nttpsy/tomtomu.byethercamp/ide htmi

« Cloudd File Edt Fwnd View Goto Run Tools Window Suppot User O Stop Sandnox - Transactions (27) Send Co
- . B

H v workspace o+ B

2 » U ethereus-testing reference

f > exampie project

v my-truffie-project

-
- > &0
o™
- » 00 bute
=

» contracts
12 * ) mgrabons
E 1 re_contracts
o > test
o

O ethereum. json

-
e O tuffies
S
)
<
o
w
-
=

Immediate (Javas * Ethereum Conso bash - “B6cB9bf1 node - “rook@ss ~
LINU Sep 15 2016 13:80:47 GRISBUY (UIL) ] “GE/ Japp.cas~ “MOZ1148/5.¢ (WInJows NI 10.U; WOWLS; rviss.u)
[Thu Sep 15 2016 13:40:44 GMT+000@ (UTC)) “CET /views/first niml™ "Mozilla/S.@ (Windows NT 10.0; WOWES;
[Thu Sep 15 2016 13:41:20 GNT+0000 (UTC)) * “"Mozi11a/5.0 (Wincows NT 10.0; WOWS4; rv:48.0) Gecko/l
[Thu Sep 15 2016 13:41:20 GMT+0008 (UTC)) spp.css® *Moxfilla/s.0 (Windows NT 10.0; WOMGS; rv:48.0)
[Thu Sep 15 2016 13:41:20 GMT+0000 (UTC)) 200.315* "Mozilla/S5.@ (Windows NT 10.9; WOWS4; rv:48.0) (
[Thu Sep 15 2016 13:41:20 GMT+000@ (UTC)) fapp.css” Error (484): "Not Found™
[Thu Sep 15 20816 13:41:20 GMT+0000 (UTC)) /app.js* Error (484): “Not found™
[Thu Sep 15 2016 13:41:24 GMT+0000 (UTC)) * "Morilla/5.0 (Windows NT 10.0; WOWS4; rv:48.0) Gecko/l
[Thu Sep 15 2016 13:41:25 GMT+0000 (UTC)) spp.Csa™ "Mozilla/5.0 (Windows NT 10.0; ; rvidg.e)
[Thu Sep 15 2016 13:41:25 GMT+0800 (UTC)) fapp.3s5™ "Mozilla/5.0 (Windows NT 10.9; WOWS4; rv:48.8) ¢
[Thu Sep 15 2016 13:41:28 GMT+0000 (UTC)] “GET /views/flrst. html™ "Mozilla/5.0 (Windows NT 10.8; WOWGS;
AChttp-server stopped.
rootE86c89bF1c835: ~/norkspace/my-truffle-project/builde nttp-server

nttp 127.0.98,1: 5880
htep 172.17.0.7 10080

Hit CTRL-C to stop the server

Iepeiinem Ha co3naHHbI Oomen, ucnonb3yst nopm 8080. Bunno, uto y BeO-caiita ectb docmyn k GiokueliHy. Bunum BenuuuHy
GaylaHca, U MOXXEM YBEJIHUHUTD OallaHc.



& workspace - Ethereum Stu... X MetaCoin - Default Truffie App X +

o t ether.camp

Balance: {"amount":"1047}

Increase Balance

. )

Ecnu BBl ye 3HaKOMEI ¢ 6nbroTexoit Angular, To n3noxeHne MaTepuaia OyeT IMOHATHBIM, a €CIIH ellle He 3HaKOMEI ¢ Angular,
TO HACTOSITENIbHO PEKOMEHAyeTCs H3y4uTh oOyuaromiue Martepuansl no Angularl. B mpoekre Truffle ects katamor app c
Karajuorom javascripts u  daiimom app.js. Becb kox Oymer pasmemieH B (aiiie app.jS, KOHEYHO, €ro  MOXHO
pasHecTH no HeckonbkuM (aiinam. Co BpeMeHH paboThl B PeKMME IIECOYHHIIBI B JaHHOM KOJIE OCTaIaCh MIPEKHSA KOHpuypayus,

KOTOpasi MPUTOAUTCS ceryac.



& workspace - Ethereum Stu.. X MetaCoin - Default Truffle App % | +

€ U8 nttpsy/tomtom.by.ether.camp/ide htm
« Cloud3 File Edt Fnd View Goto Run Tools Window Support User
© -
9 v workspace o a appjs >
a .
-] 4 ethereun-testing reference 16 "constant™: true,
g (3 examgpie groject 17 “inputs~: [},
- 18 name”: “"getBalance”,
3 my-truffie-project 19 .ha'r s ;e’ r
- y outputs”: [
» v xp @ ¢
g * 71 bower_components 21 Thame '
Z 2 "type wint256
* 22 mages 23 )
§ v 50 jvasops 24 1
] a5 payvatle .
L
E - Al 5 type*: functior
=3 g :sn‘aﬁ&tz 27 Y
S ’
» BB views 28 {
” 9 canstant™: A
tgl 2 Aol 39 inputs*: |
s & ndex.html 31 (
o » 00 buid 32 ane amount™,
. B 33 type
20 contracts
”g : 34 )
» 1) mgrations 35 1s
- o e decreaselalance”
| mo_contracts ;: nane ‘]ca efialance”™,
= out (1
» =2 test 38 pay false,
©  ethereum jso00 3 T function
a0 }
& tuffiess a1 {
a2 canstant ‘
a3 inputs™: [
4% {
45 “nane smount”,
a5 ‘type vint256*
47 )
a8 ls
as name": “increasefalance”,
5e “outputs™: [],

Immediate (Javas

Ethersum Conso »

bash - “B6cBIbf1 »

Stop Sandbox - Transactions (29) Send Co

node - “root @86 »

Ling
[Thu
[Thu
[Thu
[Thu
[Thu
[Thu
[Thu
[Thu
[Thu
[Thu

Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep
Sep

i
15
15
15
15
i5
L
15
15
i5
i5

4016
2016
20156
2016
2816
2016
2016
2816
2016
016
016

13:30:42 GMI+00 (UIL))
13:40:44 GMT+000Q (UTC))
13:41:20 GMT+200@ (UTC)]
13:41:20 GMT+@000 (UTC)]
13:41:20 GMT+0000 (UTC)]
13:41:20 GMT+0000 (UTC))
13:41:20 GMT+0000 (UTC))
13:41:24 GNT+0000 (UTC))
13:41:25 GNT+0000 (UTC)]
13:41:25 GMT+@00@ (UTC))
13:41:28 GNT+020@ (UTC)]

“Chttp-server stopped.

rootS86c89bF1c835:
Starting 144 grve erving
Avallable
nttp:1//127.0.0,1:8986
http://172.17.0.7:8080

Iﬁlt CTRL-C to stop the server
|

"ot
“GEY
“GET
“GET

“GET

JAPE.CERT TMOTLLAA/S.Y (WANOOWS NI 1U.U; WOWRS; rVISE.¢)

fvlews/first ntml® *Mozill1a/5.0 (Windows NT 10.0; WOMWES;

/% "Morilla/S.@ (Windows NT 18.0; WOWG4; rv:d48.8) Gecko/:
Jeapp.cC
/app.1s® "Mozillass.e (Windows NT 10.8; WOWS4; rv:48.0) ¢

s5™ "Mozilles5.0 (Windows NT 10.8; WOWGS; rv:48.9)

*GET /app.css™ Error (404): "Not founo™

~GET
“GET
“GET
“GET

“GET

/opp.js* Error (4248): "Not found"

* "Moxilla/5.0 (Windows NT 18.0; WOWG4; rv:48.0) Gecko/:
fapp.css® "Mozillas5.0 (Windows NT 10.0; WOMGA; rv:48.9)

Japp.ds® "Mozilla/5.0 (Windows NT 10.8; WOWS4; rv:ds.@) (
Svlews/First.ntel™ "M0z1112/5.0 (Windows NT 10.0; WOWES;

~/workspace/my-truffle-project/build® nttp-server

O6bsiBuM Hcnonb3oBanne Angular u cosnanum konmponrep MyController, BayTpu KoTOpOro onpenenim KoHTpakt. EcTh Takke
Heckonbko (ynkumii. Ilepsas HaswiBaercs increaseContractsBalance, a sropas - updateTheBalanceFromTheContract. B
¢byuxuum increaseContractsBalance Mul BBIONHSIEM 3anuch B )KYPHAI pETHCTpaluy coObiTrit console.log, yBennurBaem Gananc

Ha YeThIpe, U OOHOBIIsIeM OaaHC KOHTPAKTA.



[FEmm————————————
& workspace - Ethereum Stu.. X MetaCoin - Default Truffle App % | +

€

»

Navgate  Workspace

Commands

Changes

Test

Kpome ToOro, 3mech 3amaH nyms K BeO-CepBEpy, a HMEHHO OJHO omoOpajiceHue U OnHa geb-cmpanuya firsthtml, a rtaxxe

@ nhtipsy//tomiom.by.ether.camp,

je.h

Cloud9 File Edt Fnd View Goto

v workspace
» ethereun-testing-reference
> exampie groject
v my-truffie-project
: Eesl
> bower_components
4 mages
v 02 javascrions
O w0
* 1 styleshests

O bower.json
B ndex.html

> contracts

ro_contracts
» test
O ethereum json
O truffiels

&

v

Run Tools Window Suppot User
appjs
61
62 upcdateTheBalanceFroaTheContract(),
63
64
&5 S$scope.increaseContractsdalance «
&6 console.log(“called increaselontrac "33
67 self.contract.increasedalance(d);
68 updateTheBalanceFromTheContracti();
6 }
70
71  function upcateTheSalanceFromTheContract() f
72 scope.balance {asount: self.contract.getBalance().teString());
73 }
74
S 1)
76
77 app.config(functicn(SrouteProvider) {
8
79 SrouteProvider.when( s ¢
29 tesplateuri]: ‘views/fi A
81 controller: "MyControl
82 })
83 otherwise((
23 redirectTo: %
85 ) H
B });
87
88
B9
9 t
9
0By g
33 N d " - ]
o4 y o
95
Immediate {Javas » Ethereum Conso bash - “86c89bi1 node - root @86«

OIIpeNIETIACTCS KOHMpOLep - B JaHHOM citydae stro MyController.

O Stop Sandbox - Transactions (29)

Send Co



& ~ovpace e . MataCom - Dufoult Tt Mgy ‘.

C ot Fom Em ) v ew N ’ Werdre R (P L Y - e oy Y

—— o - oo o tered

Ecth TekcTOBOE noe mias oTobpaxkeHust Oanamca, st pabOTHI KOTOPOrO HCIONB3yeTcs obowexm balance, a taxke KHomKa,

pearupyromas Ha codsrrre oNClick u BBIONMHAIONIAs BHI30B U3 KOHTpOJUIepa poreaypsl increaseContractsBalance. Kax Bujso,
OaraHc 3/1€Ch - 3TO OajaHC U3 KOHTPAKTa.

@ wohpecs - heman B » MutaCom - Dttt Sty Mgy » .
- e (g
Balance: ("amount™" 1129
Incromse Balance
@ rwes Wasem e« Nlom Dl NSy ~ 4
¢ - e e
— ~ - - doe v i N
<} ¥ feu b

JIr06OMBITHO OTMETHTB, YTO TPH OOpalleHnd K Oiok4eiiny, korma ¢ynxyus increaseContractsBalance ysenuuuBaer Gananc Ha
4eThIpe, 3TH MpOoLeAypbl He paboTaioT mapauienbHo. CHauanma OyaeT BbINONHEH oOcyeT (YHKIMH yBeNM4YeHHs OanaHca B
6JI0KUeiiHe, | JIHIIb 3aTeM - porieaypa updateTheBalanceFromTheContract.



PaccmoTpuM Teneps, Kak Mpou3BoaUTCs unmezpayus oubmmorexkn Angular co cpenoit Truffle. ITorpebyercs co3naTs HeOOIBIION
y4actok kKoja. st Hauana co3mamum HoBbIi nipoekT Truffle, a 3aTem ycTaHOBUM HEKOTOpBIC MakeThl. OMH U3 HUX - 5TO bower.
Crenyer 3HaTh, uto padoTa B Ethereum Studio M3 KOHCOJM BBIMOIHSETCS OT JIMIA MOJI30BaTelNsl FOO0L, TOITOMY IMPHU MOIBITKE
3amycka bower cpeza BbIIacT OMIMOKY O TOM, 9TO BBI IIBITAETECH 3allyCTUTH DOWEr OT Jimiia monb3oBaresst Foot. B Hamem ciydae
MOJKHO OBITh YBEPEHHBIMH, ITO 3TO HE IPUBEIET K HEraTHBHBIM [IOCIISACTBHSM, OITOMY MOXKHO T00ABUTH HAacTpoiiky allow-root.

& workspace - Ethereum Stu.. % MetaCoin - Default Truffle App % +

€ 8 ntpsytomtom.by ether.camp/ide it
« Cloudd File Edt Find View Goto Run Tools Window Support User Q Stop Sandvox ~ Transactions (31) Send Co
; v Bl vorkspace - B appjs x frst himl
-8
_; ’ ethereus-testing reference 49 .,‘4,_" . “$ncressebalence”,
E * 1 example project (1,
* T my-second-truffie 51 ERLEED
= 52 unctior
s » my-truffie-project 53
- 54 1
= 55
$6 var self = this;
b 57
- 58 self.contract « webd3.eth.contract{abl).at( Ox17956Da5€379 L bSbdeid');
E 59
S 23
81
: €2 updateTheSalancefromTheContract();
& 63
“' a2
= &% Sscope.increaseContractsBalance
XX 66 console.log("called increaselontr
E &7 self.contract.increasedalance(4);
&8 updateTheBalancefromTheContract();
¢ 69 )
70
71  function updatetheBalancefroaTheContract() {
72 Sscope.valance » (amount: self.contract.getBalance().toSteing());
73 }
74
3 )
76
77  app.config(function($routeProvider) {
78
79 srouteProvider.when(
teaplatetrl: ’
Bl controller: “MyC
82 1)
B3 Jotherwise(({
Immediate (Javas » Ethereum Conso » bash - “86c2bl1 ~ node - “root@86« »
ntp 147,99, 1000
htetpi//172.17.0.7: 0080

Hit CTRL-C to stop the server

[Thu Sep 15 2016 13:39:56 GMNT+0000 (UTC)) * “"Moxilla/5.@ (Windows NT 10.0; WOWG4; rv:48.0) Gecko/?
[Thu Sep 15 2016 13:39:56 GMT+0000 (UTC)] App.css™ "Mozilla/s.0 (windows NT 10.8; WOWES; rv:48.0)
[Thu Sep 15 2016 13:39:56 GMT+0000 (UTC)] "GET /app.Js™ "Mozilla/5.9 (Windows NT 10.9; WOWS4; rv:48.8) (
~Chttp-server stopped.

root@86c89bF1c835:~/workspace/my-truffle-project/bullas truffle watch

Rebuilaing...

Completed without errors on Thy Sep 15 2016 13:49:31 GHMT-0000 (UTC) I
»> Fille app/iavascripts/app.1s changed.

Rebuilding...

Cospleted without errors on Thy Sep 15 2016 13:41:22 GNT+000@ (UTC)

o

root@86c8IbFlcB35 :~/workspace/my-truffle-project/builds ca ..
root@85c89bF1c835: ~/workspace/my-truffle-projects cd ..
root@86c89b¥1c835 :~/workspaced mkdir my-second-truffle
root@86c8IbF1cB35:~/workspaces ¢d my-second-truffle/
root@B6cA9LF1cB35;~/workspace/my-second-trufflen



| 82 13
83 Jotherwise({

Immediate (Javas * Ethereum Conso » bash - "85¢c@8bI1 « node - “roct@86¢ *
rOOTHUOCEIDT 1CH 35 1~/ nOrKSPAce/my - Truttie-projects <ad ..
root@8Ec8IbF1ca35 1 ~/workspaces mkdir my-second-truffle
rootE86¢89bF1cB835:~/norkspacel cd my-second-truffle/
rootE86cB9bF1¢B35:~/workspace/my-second-trufflel npm install -g bower
fusr/bin/bower -> Jusr/lib/node_modules/bower/bin/bower
bower@l.7.9 /usc/lib/node_modules/bower
root@86c89bf1c835 : ~/workspace/my-second-truffles bower install test123
bower ESUDD Cannot be run with sudo

AMILTIONRL arecd Jetalils

Since bower i5 a user commang, there is no need to execute it with superuser permissions.

If you're having permission errors when using bower without sudo, please spend a few minutes learning mor
pairs.

http://www.joyent.com/blog/installing-node-and-npn
https://gist.github.con/isaacs/579814

You can however run 8 command with sudo using --allow-root option
root@86¢8IbF1c835: ~/workspace/my- second-truffles ||

HayHeM ¢ WHHOMAIM3a0MK HAIIEro Tpoekra ¢ moMoineto komauael truffle init.  ToGasum bower B manky app, wu
HHUIMANU3UpyeM ¢aiin bower, 3atem ycranosum Angular u Angular-route.

T el P P
I w etraretsel(

Tromedats Lavae * Ettwvewn Conse © Bower - Blcy node Yol « ¢

Siace sower 15 8 wier commend, there Ui no seed to execvie 1t slth sseruser sersinnlons.
1€ you're saving serslaslen errers when wileg Sower without 3udo, dlease S00 8 fow minvtes 1earning Rore 00t Sow pour Arites N0uld wirs 8 Sle o0y Aeleisdry Fe
pabrs.

WULD L/ /. Sy et . Com/ DLag/ (291011 Ing - note- and - sow
Mtps /gt gltad consfranca Y4

Vou (A% ROwEvEr Tun B COMANE wiTH Bedd wilng - Allow-reot sptise
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¢ description
Comads flle
T Aeywerds
P Mlgesse 110
! homepage
et y Leatalles - [l |
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e e i i e
-

R e et e Wiy 1T eil ey e e -
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- il

e

- .

W mmm—_y g e e g A
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T WOULG YOU JINE TO AR TRLS DACKAGE A% PrAVATE WRLCR Prevents AT 1TOR DOING ACCLOENTALLY PWRLISHEd TO TAe registry’s »o A >
-
¢ "
Sasrl “Sossisgelsriaselr’,
sescriptions . cud
walng . -
isemser ‘MITY, "
noeeseget ‘', "
ighores | '
rode_modulen', 2304

¢
Sowet_caeponents’, .
teat, "
Tests’ "
1 -
}

' Looks good? ey ==
rOOTSOECEIDFICEIS I/ noruspace/my - second- Lruffle/appe . vie




I S S S—

L) rerelive((
Irredate (e ¢ Etervus Corma * Dandy it - node - “rect 6 «

waln * ',
Mesrsn) ‘wirr,
e, )

Mt Sower Lraatall ~cnave arguliss sagules ronts

It e - Etterwerr Comra - Danh . “McERd node - oo «

PALR S S Jayent . cam/hlag) ) —-
Mttpa //giet gt cons Lasecr 3

Yo 08 Nawaver w8 Commend with sede vileg < -allsw rost eptim
PORBBACERY LORIS I~ i NP/ wy  SCONd- Lrud TLle/ apes Dower (ARTALL < Rave engeler aAgNLar-route <o 0llow roet

oee- IHALLE wets The "mase” L2 recossended to be losercese, com comtale aigits, dots, deshes
[ L LR RIS o el e S baeer - anguler giN eSS0

Dower g iw et LA R agednat MEERA L/ /EEUND, Con/ angul ar Bower - aaguler, gite

[ e Swd Mpe 1/ /gl Bower - angul NILUIN N )

BOEr wgLieT et et calldnte 1500 agadnat Mty l s gl Sl gl

Power Mgttt 8 LRaTall enguierel s
Dower segalec roeted ) 44 LRtall engularirouten) S 8

A LArE] L8 Bower_ Camponant A/ engular

sngular roctet]. 3.8 bower_compomerts/dnguler-route
b wgvlarel 0 —
Wy Secend- T i

Temepp  oOpaTuM  BHMUMaHWe Ha  Karajgor. JUmst  BKIIOYeHHs B pabOTy  KOMIIOHEHTOB bOwer HeoGxoammo
orpenaktuposathb ¢gaiin truffle.js.



| & workspace - Ethereum Stu... X m-wmm x‘ +

€ B nipsytomtom.by.ether.camp/idehtm

« Cloudd File Ed® Fnd View Goto Run Tools Window Support User O Stop Sangbox v Transactions (31) Send Co
§ v 1 werkzpace &- 1 app s X frst htmi " tuffle.js "
o -
-] L ethereun-testing reference 1 module.exports = {
S * 0 exampie-project 2 bulle: {
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http://www.joyent.com/blog/installing-node-and-npm
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You can however run a command with sudo using --allow-root option
root@86cBIbF1c835: ~/workspace/my-second-truffle/apps bower install --save angular angular-route --allow-

bower mialld-mets The "name” is recommencded to be lowercase, can contain gigits, de
bower angulara* cacnec https://github.com/angular/bower-angular, gitsl,5.8

bower angulare* valioste 1.5.8 against https://github.com/angular/bower-angular.gite*
bower angular-routea® cachec https://github.com/angular/bower-angular-route.git#1.5.8

bower angular:routes* valicgate 1.5.8 against nttps://github.com/angular/Dower-angular-route.gits
bower angularsl. 5.8 install angular#l.5.8

bower angulac-routee*] 5.8 install angular-routenl.5.8

angularsl.5.8 bower_components/angular

angular-routes1.5.8 bower _components/angular-route
— angular#1.5.8 -
root8B6c8IbF1cB35 i~/ workspace/my - second-truffle/appd |

MoskHO BHIETh, uTO B HameM npoekte Truffle, rae yxe mogkmodena Oudbanoreka Angular, yxe BKIFOU€HBI KOMIOHEHTHI bower,
Angular u Angular-route.
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& ndex.htm
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no_contracts
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You can however run a command with suco using --allow-root option
root@86c8ibFlcess: -/wortspau/ly ncond “truffle/apps bower install --save angular angular-route --allow-
bower i tx The "name” is recommended to be lowercase, can contain gigits, dc
bower angulare* acheo https://github.com/angular/bower-angular.gitsl.5.8
bower angulare* alicere 1,5.8 against https://github.con/angular/bower-angular.gite®
bower angular-re cachec https://github.com/angular/bower-angular-route.gits1.5.8
bower angular-ra valicate 1.5.8 agoinst nttps://github.com/angular/bower-angular-route.gits
bower angular®]. 5.5 install angularsl.5.8
bower angular-routes*].5.6 install angular-routesl.5.8
angularsl.5.8 bower_components/angular
angular-route#1.5.8 bower_components/angular-route
— angular#l.5.8 <
rootEB6CB8ILFLCB35 i~/ workspace/my- second-truffle/apps |
Kpome TOro, morpeOyercs BKIIOYMATH W Karajor views. Temeps mnpu 3amycke cOopku  Truffle  Gymer

MPOU3BEEHO 0bbeounenue painos index.html, a  Taxke  Qaitnos app.js: cuayana angular.js,  3arem angular-route u,
HAKOHeIl, app.js 3 Karaiora javascripts. B karasnore javascripts naxogurcs npunooicenue, cosnannoe Truffle no ymonganuro.
Tenepb NPOAOKUM M CKOIUPYEM onpedenienue UL PeKUMa MecoYHHIbl HeoOX0aMMO OTpenakTHpOBaTh 00beKm ¢ aIpecoM
y3na HTTP, nockonbeky cobupaemcst moiydaTs docmyn K IIECOUHHIIE C IPOSKTOM C BeO-cepBepa B TOM JOMEHE, a 710 YMOIYaHHUIO0
U3 aJ[pecoB JOCTYIEH TOJBKO JIOKAIbHbIL XOCm. 3aTeM ONPEIENIM HaIlle nPUTOdCEHe.
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- *global web] *
=3 ¥ '__j_mmw = 4 vbr web3 = new Web3(new Web3,providers.HttpProvider{url));
= v& &0 5
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O bower json
§ 3 ndexhtml
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= * T magratons
T * 08 test
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o tuffies
v 00 my-truthe project
v 00 acp
* | bowe _components
* [0 mages
v (03 savascpts
O ap
» [ stylesheets
» 00 views
4 bower.json
& ndex.htm
v
c - -
* 5 contracts Immediate (Javas * Ethereum Conso bash - “B5cBIbM » node - “root @86 *
» 10 mgrations
B3 ro_contracts http://www.joyent.com/blog/installing-node-and-npm
SR hetps://gist.github.com/isaacs/579814
» 0 test
O ethereum. json You can however run a command with sudo using --allow-root option
& - root@85c89bF1c835: ~/workspace/my - second-truffle/app# bower install --save angular angular-route --allow-
e bower walld-moty The "name™ iz recommended to be lowercase, can contain digits, dc
bower angulars® cachec https://github,com/sngular/bower-angular.gitel, 5.8
bower angulace* valicete 1.5.8 against nttps://github.com/angular/bower-angular.gite®
bower angular-routea* cachec https://github.com/angular/bower-angular-route.git#1.5.8
bower angular-routess valicate 1.5.8 against https://github.com/angular/bower-angular-route.gits
bower angularsl .t 8 install angularsl.S5.8
bower angular-routea*].5.8 install angular-routesl.5.8

angularsl.5.8 bower_components/angular

angular-route#l.5.8 bower_components/angular-route
— pngular®l.5.8
roOtEB6CBIBFICBI5  ~/WOrkspace/ sy - second-truffle/apo | |

Hocmyn x Angular ects u 3amaH robanbHO. Terepb MOXKHO ONpENEINTh KOHTPOJUIEPHI B APYTHX MOIYJsIX. MOXHO 160
pa3MEeCTUTh UX B TOM ke (aiiie, 1100 pasHecTH no pasHbIM dailiiam U yka3aTh UX aapeca B ¢aiiie truffle.js.



7‘ workspace - Ethereum Stu... X

€

Commonds  Nawgate Workspace  »

Test  Changes

i @ httpsy/tomtom.by.ether.camp/ide himl

O sopsanwox -

bower
bower
bower

Cloudd File Edt Find View Goto Run Tools Window Support User Transactions (31)  Send Co
v [ workspoce O B appgs B frst Mmi x trutfle js x truffle s x appjs
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¥ (50 my-second-truffe 4 vir web3 = new Web3(new Web3,providers.HttpProvider{url));
v 8 oo 5
» B bower_components 6 web3.eth.defaulticcount » ‘@xdedbd3iBSacibsénlbed2I5abE50cf9elbled0da2";
- 7 window.web3 « web3;
» mages 2
v 1 svasopss A 9 var app = angular.module("myDapp*,[ 'ngRoute’});
19
©
e 11 app.controller(“MyContr™, function($scope) {
» (0 stylesheets 12 $scope.myVar « 123;
| bower. o0 13
4 H
B3 mdex.htmi :s 2
» [ contracts 16 app.config(function(SrouteProvider) (
> B8 mgrabons a7 srouteProvider.when( '/ ,(
>80 18 templateUrl: ‘views/myViewl . html',
test 19 controller: 'MyConte'
| tuffiejs w 1
» 000 my-truffie-project ¥ :; "
T 23
* || bower_components
» 00 mages
v 00 svascrots
& 2
» [ stylesheets
ﬁ T vews
bower.jzon
& ndex.html
*» 00 butd
* (0 contracts Immediate (Javas « Ethersum Conso * bash - "B6cBIbM » node - “root@86(x  *
» 01 mgrations
B8 ro contracs http://www.joyent.com/blog/installing-node-and-npm
« https://gist.github.com/isaacs/579814
» 00 st
| ethereus. json You can however run a command with sudo using --allow-root option
& rootE86c8IbF1cB35:~/norkspace/my-second-truffle/apps bower install --save angular angular-route --allow:
tuffie s bower lrvalid-wets The "name” is recommended to be lowercase, can contain gigits, dc
bower angulare* cachec https://github.com/angular/bower-angular,gitel.5.8
bower angulnre* validgere 1.5.8 against https://github.con/angular/bower-angular.gite®
bower angular-routea* cachec https://github.com/angular/bower-angular-route.git®#l.5.8

vallcate 1.5.8 against https://github.com/angular/bower-angular-route.gits
install angularsl.5.8
install angular-routesl.5.8

sngular-routea*
angular®] 5.8
angular-routes*].5.8

angularsl.5.8 bower_components/angular

angular-route#1.5.8 bower_components/angular-route
— angularsl,5.8
rootE86c8IbF1CB35:~/workspace/my-second-truffle/apps ﬂ

JoGaBuM katanor view u ctpanuiyy myViewl.html.
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» 0 bower_components
» 1) mages
» T javasorots
» £ stylesheets
» 00 vew
©  bower, son
& ndex.html
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* 0 test
O tuffies
v 50 my-truffle project
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» ) bowes_components
» 00 mages
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© ops
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» 00 views
4> bower.jmon
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Osopsm“ -

Goto Run Tools Window Support User Transactions (31} Send Co
B oappjs x frst himl X trutle s . truffle s . app s
3  KIDOCTYPE ntml>
2 <ntm)>
3 <head>
A <titleoMetaCoin - Default Truffle App</title>
5 <link href='nttps://fonts. . googleapis.con/css2Family=OpensSans 408,700  rel-"stylesheet’ type~"t
s <link href«". /app.css® rele’stylesheet” types‘text/css”™>
7 <serfpt sree"./app. i5 2 ¢/scriot>
8 </head>
9 «hody>
10 <hl>MetaCoin</nl>
il <h>Example Truffle Dapp</h2>
12 <h3>You have <span class«"black“><span ide"balance"></span> META</span></h3>
13
14 <br>
15 <h1>Senc</hl>
16 <brrclabel Fors"amount “>Amount:</lavel><input types*text” {d+"amount” placehclders“e.g., 95%>¢/
17 <braclabel for-"receiver®>To Address:</ladelr><input type~~text™ {d-"receiver” ploceholder-"e.g.
18 <bry<bri><button id«"send” onclicks"sendCoin()*>Send MetaCoin</button>
19 <Bry<de>
0 <span fg-"status”></span>
21  «</body> I
22 </mml>
23
Immediate (Javas * Ethereum Conso * bash - "85¢89bf1 x node - “root @86 * C

UroOs! 3aaeiicTBOBaTE OMOIMOTEKY Angular, Hy>kHO 00BIBUTE Angular ¢ momorso koMansl Ng-app. Kpome Toro, Heo6xoxumo
3aj1aTh SKOPHYIO TOUYKY jutsi otroOpaxenus. IIpu Beizose truffle build Truffle cozmaer karanor build u komupyer Tyna Bech KoJ

cOOpKH.
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-] * T ethereum-testng reference 1 <IDOCTYPE html>
é * 1 examgie grojpct 2 ntml ng-app~"ayDapp™>
-~ 3  <headd
- E I DL Kkt 3 stitlervetaCoin - Default Truffle Agp</titles
E v & &p 5 <link href='https://fonts.googlieapis.con/css?family-Open+Sans 480,780 rel«"stylesheet”
g o8 bower_components 3 ¢link hrefs«"_/app s* rels"styleshest' types'text/css’>
z a o 7 caeript srce"./app.is a</scripty
# 55 mages 8 </head>
= » T savasoots 9 <vody>
b » B8 styiest 10 <giv ng-vieso</aiv>
E - 11 </body>
,3 > 20 views 12 </htmi>
O bower. json 13
é. & ndex,html
s v 00 buid
= » T contracts
b & ndex.himl
= an
» contracts
» 1 mgrations
* 00 test
O truffies
v 03 my-trute-project
0 acp
» | bower_components
» 1 images
v [0 avascops
O aps
* T stylesheets
» 08 viess
| bower.json Immediate {Javas » Ethersum Conso * node - "S5cA9b1 « node - “root@86¢ *
& ndex,himl DOWer ANgULAC-routea™l,.>. b INETHIL angular-routesl.s.d
» 00 bt
o angularsl.5.8 bower_components/angular
* 10 contracts
o 5 mgrations angular-routes].5.8 bower_components/angular-route
— . — angularsl.5.8
= o sonirects root@86c89bf1c835  ~/norkspace/my-second-trufflie/app® cd ..
» 20 test root@86c89bF1cB35:~/workspace/my-second-truffles truffle buile
O] ethereus.json Coapiling ConvertLib.sol..,
Coepiling MetaCoin.sol,..
@ tuffies Compiling Migrations.sol...

Q Stop Sanddox v

Send Co

type~"1

Writing artifacts to ./build/contracts
Error builaoing:

Couldn't find source directory for target views/ at .//app/views/. Check app configuration.

Buile failed. See above.

root@86c89bF1cB35:~/norkspace/my-second-truffles truffle buila
root@86c8IbF1cB35;~/workspace/ my - second-trufflet

OTKpOeM JIOTIONTHUTENIbHOE OKHO KoHcouH. [lepeiinem B katanor build u 3amycrum HTTP-cepsep.
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S w0 wodmpoce G- B appjs x fest himl x trutfle js x truffle 35 B app.s
g » T ethereun-testngreference 1 <IDOCTYPE niml>
= v example groject 2 «ntel ng-app-"myDappT>
3 3  <head>
i g 4 <title>MetaCofn - Default Truffle Aop</title>
= v %o 5 <link href='https://fonts.googleapis.con/css2Fanily=0pens5ans: 400,700  rel="stylesheet’ type="t
g v bower_components [ <link href«". /app.css® rels'stylesheet’ types‘text/css’>
7 <scrfpt sece",/apn. 5" </ sceipt>
* 00 mages 8 </head>
= » 00 svasopts 9 «vodyr
B » (5 stylesheets 10 coiv ng-view></div>
E 11 </body>
3 * 0 views 12 </html>
© | bower json 13
é & ndex.htmi
5 v 00 buid
» 00 contracts
¥ » 00 mages
s » B views
2 aopcss
2 wpi
& ndex.html
» 00 contracts
» 05 mgrations
» 00 test
O tuffle s
v (7 my-truffieproject
4 ] =0
» 7 bowes_components
» 05 mages
v (5 sovescrpns Immediate (Javas * Ethersum Conso * bash - "B5¢89bf1 * node - “roo@86 »
O xpgs LINU Sep 15 ZU16 13:31:48 GMIOUON (UIC) ] ~GEI Jvatws/tirst NUmi- ~POT1440/5.8 (WANJOWS NI 10.8; WOWes;
v B8 stylesheets AChttp-server stopped.
rootE@86¢c89bF1cB35 i ~/workspace/my-truffle-project/builde nttp-server
* B vews Searting up nttp-server, serving ./
O bower json Aunilable on:
httpi/7127.8.9.1:5080
£ ndex bl nttn://172.17.6.7:0080
» 55 buid Hit CTRL-C to stop the server
» BB convacts “Chttp-server stopped.
root@86c89bF1c835: ~/workspace/my-truffle-project/buila® cd ..
* 00 migratons rootE86c89bF1cE35: ~/workspace/my-truFfle-project® cd ..
7 no_contracts root@86c89bf1c835 1 ~/norkspace® cd my-second-truffle/build/
» 08 root@86c89bF1cB35: ~/workspace/ny-second-truffle/builol http-server
test sSearting up hitp-server, serving ./
© | ethereum. json Avallable o
B tuffes nttp)/7127.8,0,1:0080

htto://172.17.0.7: 8080
Hit CTRL-C to step the server

Tenepb MOXHO yBUZIETb, UTO cOOpKa pabOTaeT KOPPEKTHO, @ KOHCOIb HE BbIAa KaKUX-JIM00 OMIHOOK.
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Bot Tak u npomsBoxutcs unmezpayus 6ubmmorekn Angular B cpeny Truffle. Tenepb BbI MoxkeTe IOOaBISATH CBOH CEPBHUCHI,
KOHTPOJIIEPHI WJIN UHBIE 00BEKTHI 10 HeoOxomuMocTH. [TocMoTprM, Kak Bee 310 BHITILuT B Ethereum Studio. ITpoexr B Ethereum
Studio mommepskuBaeT komauay gulp B kauectBe aucrieTdepa 3ajay, a Takke OCHACTKy Browserify. DTOT HHCTpYMEHT OYeHb
TOJIE3eH, TaK Kak CIOCOOCH MCIOib30BaTh makeTsl NPM m monmkirouate ux K eamHoMy daiimy JavaScript. Tak yro ecnm,
CKaeM, app.jS COIEPKUT MHOKECTBO 3asABIEHHI require, ocHactka Browserify oObeIMHHT Bce 3TH TAKTBl U 00ECTEUHT
LEHTPaNbHBI docmyn K HUM. TT09TOMY Kak TOJIBKO npunodceHue Oyier coOpaHo U pasMmelneHo B katanore dist, 3Ha4nTeNBHO
BO3pAcTyT BO3MOXHOCTH HCIIOJIb30BaHUs KOHTEHTA IOCTYITHBIX OHOIHOTEK.
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app s

require(‘async');

var Web3 = require('web3i®);

ethTx = require('ethereumis-tx
var SolidityFunction »

Var ssync »

Workspace

var

W& e

Nawgate

Commands

controler
ndex. s

&00.5

ndex. 58

VNS

& frsthim

&3 index.html
ethereum. json
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package. json
README, md

* | mysecond-truffe

* 201 my-truffe-project
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Changes
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Test
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o

Immediate {Javas * Ethereum Conso #

@

Stop Sanddox - Transactions (31) Send Co

trufo s x truffle js app s

i H
require('web)

1ib/webld/function®);

bash - “B6cB9bf1 ~ node - oot @86 »

AValisDie

htto 127 .9.0 . 1: 0088
http://172.17.6.7:0080
Hit CTRL-C to stop the server
ACnttp-server stopped.

rootE86c8IbF1cB35: : ~/workspace/my-truffle-project/builds cd ..
root@86c89bf1cB3S  ~/norkspace/my-truffle-project® cd ..
root@86c89bF1c835:~/workspaces cd my-second-truffle/build/

root@86c89bF1c835:~/workspace/my-second-truffle/builol http-server

£ up REtp-s erving
http:/7127.9.0.1:8080
http://172.17,.0.7:5080

Hit CTRL-C to stop the server
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fapp.is* "Mozilla/S5.0 (Windows NT 10.0; WOWSS; rv:48.08) ¢
Svlews /myVienl ntnl™ "Moxilla/5.0 (Wincows NT 10.0; WOWSA

Kaxk sxe ucnonp3oBate Angular? bubnmoTteka Angular ocTynHa B BUie MPOrpaMMHOTO MakeTa i y37oB ceti Ethereum. Bmecto
TOro, 4to0bl ycTaHaBIMBaTh Angular mocpeacTBOM KoMaHIbl DOWeEr, 3arpys3uM ee uepes menedsicep MAKETOB M 3a/IeUCTBYEM

MOCPEICTBOM KJIFOUEBOTO CJIoBa require B ocHactke Browserify.



Immediate (Javas * Ethereum Conso » bash - "86c89bf1 bash - "roo(@86: »
rOOTEYOCYYDH 1CT IS I~/ WOrkspace/my-truttle-proJect/Dullos cad ..
root@86ca9b¥1c85 1~/ workspace/my-truffle-project® cd ..
rootS86c89bF1cB35  ~/workspaces cd my-second-truffle/buila/
rootE86¢B8abF1c835:~/workspace/ny-second-truffle/builon http-server

http1//127.0.0.1: 8080

nttp://172.17.0.7:8080
Hit CTRL-C to stop the server
[Thu Sep 15 2016 14:00:58 GNT+@000 (UTC)] "GET /™ "Mozilla/5.0 (Windows NT 10.0; WOWS4; rv:48.0) Gecko/2
[Thu Sep 15 2016 14:00:58 GMT+080@ (UTC)] “GET sapp.css™ "Mozillass5.0 (Windows NT 18.0; WOWGS; rv:48.8)
[Thu Sep 15 2016 14:00:58 GMT+000@ (UTC)] “CLT Japp.is™ “Mozilla/$.0 (Windows NT 10.8; WOWE4; rv:48.8) (
[Thu Sep 15 2016 14:01:00 GMT+0000 (UTC)] “GET /views/myViewl . ntal™ "Mozilla/S5.@ (Windows NT 10.8; WOWGA
“Chttp-server stopped.
root@86cBIbFlc835 :~/workspace/my - second-truffle/builas npe install -g angular angular-route
angular-route@l.5.8 /usr/lib/node_modules/angular-route

angular®l.5.8 /usr/1ib/noce_nodules/angular B
root@B6CBILFICB35 i~/ workspace/my - second-truffle/builon |

Otkpoem karaior Src. Bmecro app.js ucnonbssyem index.js. Mtak, BOT cnucok 3asBieHuii require, 3arem - Angular u Angular-
route. Temepb mpu cOopke TpoekTa ocHacTka Browserify aBromaTiuecku BKIIOUUT OMOIHOTEKY Angular U clienaetT BO3MOXHBIM
ucnonb3oBanue koxa JavaScript. 3arem BHOBB 3a1aeM y3en HTTP u noaxirogaem npoekt Web3 k okHy.



Voo

€ @ nttpsy/tomtom by ether.camp/ide ttml

« Cloudd File Edt Find View Goto Run Tools Window Support User

g
£
E

Commands  Navigate

Test  Changes

v 7 werkzpace
» 7 ethereun-testrgreference
v (10 examgie-groject

» ) contracts
» ) mode_modues
» 00 test
v 00wy
» 00 dat
v @8 s
» 0 controler
o
S
*» 0 views
& mdex.htm
O efhereumjson
O qupfie js
© package.json
© README.md

» 10 my-second-truffie
» T my-trufe project

0 Stop Sandbox = v Transactions (31) Send Co

G- B appjs x fsthtml tuflejs  x tufejs = appis x myView! hi

1 ‘use stelct’;
2
§ 3 var async « require(‘async');
4 var Web3 = require{‘wen3');
i 5 var ethTx - require(ethereumis-tx');
i 6 var SolidityFunction » require( 'webd/1ib/wedd/function');
7 var angular = require( ‘angular’);
i 8 var route - require(‘angular-route');
9
10
1
12
13
14
15
16
1.}
u fon
20 * Angular Part
21 .
n -
23 .
24 var app « engular.sodule(‘myQspp’, [ ‘ngRoute’ )1);
25
26 require("./controller');
27
28 sop.config(function(SrouteProvider) (
el
k[ S$routeProvider.when('/', (
31 tesplateUel: “views/first.ntel’,
32 controller: ‘MyController”,
3 N
34 Jotherwise({
35 redirectTo: '/’,
Immediate (Javas « Ethereum Conso * bash - “B6cB9bf1 * bash - “root@86( >  °

FCOTRBECEYDT 1CH35 1~/ WOrKSPACE/ By - TrutT1e-ProJect/Dusion <a ..
root@86c89bf1c835 1~/ workspace/my-truffle-project® cd ..
mmus-qmuea cd my-second-truffle/build/
rootEB6¢89bF1cB35:~/workspace/my- second-truffle/builon http-server
Starting up nttp-server, serving ./
Avallable on:

http://127.0.0.1:8080

http://172.17.0.7:8080
Hit CTRL-C to stop the server
[Thu Sep 15 2016 14:00:58 GMT+@00@ (UTC)] “GET /™ "Mozilla/5.@ (Wincows NT 10.9; WOWS4; rv:48.0) Gecko/:
[Thu Sep 15 2016 14:00:58 GNT+800@ (UTC)] “GET /app.css™ "Mozillas5.@ (Windows NT 10.0; WOWE4; rv:48.9)
[Thu Sep 15 2016 14:00:58 GMT+0000 (UTC)) “GET /app.is™ “Mozilla/S5.@ (Windows NT 10.8; WOWS4; rv:ds.e)
[Thu Sep 15 2816 14:01:00 GNT+0800 (UTC)] “GET /views/myViewl ntml™ “Morilla/5.8 (Windows NT 10.8; WOwG4
AChttp-server stopped.
root@86cBILF1c835 :~/workspace/ my - second-truffle/builas npm install “& angular angular-route
angular-routel.5.8 /usr/1ib/noce_modules/angular-route

angular@l.5.8 /usr/1ib/node_nodules/angular
root@86¢89bT1c835 1~/ warkspace/my- second-truffle/builen | |

Ectb M00yab M €10 KoHueypayus.



Fomo -

€

»

Workspace

Commands  Nawgate

Test  Changes

e

Cloud3 File Edt Find View Goto Run Tools Window Support User

v [ wedmpoce

P ethereun-testng ceference

v [ examgle groject
» ) contracts
» T rode_modues
» 00 test
v 50 web
» 00 an
v [0 o
» | controler
© xps
© ndex.)s
» 00 vens
& ndex.html
©  ethereum. json
© guofiejs
©  package.json
README.md
» | my-second-truffie
» T my-truffieproject

o

https//tomtom.by.ether.campyide html

oswpsmmu -

Transactions (31) Send Cor
app s x festhiml = truffie s - truffle 35 x app s x myView1 ht;
16 web3.eth.cefpultAccount » “Gxdedbd9365a05034816F236a68%0cFlelle30392°;
17 wingow.web3 « webd3;
18
19 e
Py * Angular Part
21 '
22
Sl N
24 var app + angular.module('myDapp’, [ ‘ngRoute’ ));
5
26 require( ./controller');
22
28 app.config(Function($routeProvider) {
5
e SrouteProvider.when('/', {
31 templatelrl: “views/first.html’,
32 controller: ‘MyController®,
i3 3]
34 otheruise({
35 redirectTe: */°,
36 i
37 1)
3% | I
Immediate {Javas * Ethereum Conso * bash - "B6c89bf1 * bash - “root @86« »

Sasieirenue require tpedyer or Browserify Haitti ¢ain index.js B karasnore controller u  Bxmounts ero croma xke. A B
¢aiine index.js u3 karasora controller pacmosiosxeH Hai Mo0dy.ib, Kak eciu Obl OH BXOHII B 4KCIIO (aitios JavaScript Gubnuorexu
Angular. Konmpoanep onucat 37ech xe.



$ v wodmnce G B apps o+ Gesthtm < tufMejs * tuflejs * apps < myViewllx  ind
3 P ethereum-testng reference 1 'use strict’;
§ v 53 examgie project 2
3  /*global angular */
* B0 controcts 4 yar app + angular.module( 'myDapp’);
! » [0 rode_modues 5
» 00 test .
" v 00 e 8
1 v 00 s s
é v 80w ::
S '.M_ 12
6 ntexs 1
© xo 18
© ndex. 16
> B0 views ::
¥ L1 ndex.htmi 7
¥z O ethereum.json )
© | padage.json 23
 pEAcvEmd =
» 0 mysecond-truffle :
» 550 my-tuffieproject 27
28
9
3
31
32
3
34
35

Immediate (Javas *  Ethereum Conso * bash - “B6cBYbf1 * bash - “root@86cx
- POOTEULCHYDHICY 3D 1~/ WOrkSpace/ By -Truttle-proJect/builos cad ..

Tlepeiinem B KaTanor Projects u moaroToBUMcs K cOOpKe Mpoekra. ABTOMATHUYECKH 3ammyckaercsi Browserify. Ecnu sarisHyTs
B ¢patin index.html, MoxHO HaiiTn onmcanue mpunoxenust myDapp, a takxke skops IUsl 0TOOpaXeHus, a Takxe gaiin app.js, B
KOTOPOM PACIIONIOKEH BECH KOHMEHN.



r‘ workspace - Ethereum Stu... X

€ @ ntpsy/tomiom.by.ether.campyide html

« Cloud9 File Edt Find View Goto Run Tools Window Suppot User 0 Stop Sandbox v Transactions (31) Send Cor
S v wodspace G- B appjs first htmi e js trufle js = appjs  * myView" index hr
_g » 1) ethereus-testingreference I 1 ntad ng-appemyQprot>
3 d | example project 2 <head>
» B8 convacts 3 ctitledEthereunm JS Samplec¢/titled
= - 4 neass
= *» T node_modues 5  <body>
E o mw o i
<@ ng- > >
v 88 b 4 ¥ ng-view>< v
s » 00 dst 3
g » s :: </aiv>
8 » B views 12 cscript sre="dist/app.js"></script>
&3 ndex.html 13 </body>
§ & s 14 </html>
5 O pdofieys
& package. json
» " README,md
-

» | mysecond-truffle
» 0 my-truffe-project

Immediate (Javas * Ethereum Conso * bash - “B5cB9bf1 * bash - “root@86( »

LINU Sep 15 2016 14:00:58 GMI+BWN (UIL) ] “Sr0 /% "MoZalla/s.¢ (Winoows NI 10,0, WS, rviad.¥) Lecko/d
[Thu Sep 15 2016 14:00:58 GMT+0000 (UTC)) “GLT /app.csa® *Mozilla/S.@ (Windows NT 10.0; WOWE4; rv:48.0)
[Thu Sep 15 2016 14:00:58 GMT+0000 (UTC)] “GET /app.Js™ "Mozil1a/5.0 (Windows NT 10.8; WOWG4; rv:48.0) G
[Thu Sep 15 2016 14:91:00 GMT+@080 (UTC)) “GET /views/myviewd ntml™ “Moxillass.0 (Windows NT 10.0; WOWS4
“Chttp-server stopped,

rootE86c8IDFICB35  ~/workspace/my-second-truffle/builos npe install -g angular angular-route
angular-route®l.5.8 /usr/lib/node_modules/angular-route

angulargl.5.8 /usr/lib/node_modules/angular
root@86c89bF1c835: ~/workspace/my-second-truffle/builos cd ..
root@86c8ILFIc83S  ~/workspace/my-second-truffied cd ..
root@86c8obF1cB83S 1 ~/workspaces cd example-project/
root@B6CBILFICB3S  ~/norkspace/exanple-projects gulp
[14:05:50] Using gulpfile ~/workspace/exasple-project/gulpfile. s
[14:05:50) Starting ‘bDrowserify’...

[14:05:57] Finished ‘browserify’ after 6.62 s

[14:05:57) Sterting ‘default’...

[14:05:57] Finished ‘default’ after 30 us
root@B6CBILF1cB3IS: ~/norkspace/ exanple-projects | |

HOCMOTpI/IM, KakK 3TO pa60TaeT TI0CJIC 3aITyCKa.



i‘ workspace - Ethereum Stu... X

€

Commands  Nawgale Workspace »

Test  Changes

i @  nhttps//tomtom.by.ether.camp/ide htmi

Cloud9 File Edt Find View

v () weospace
» 0 ethereus-testng reference
v [ examgle propect
» 00 contracts
* [0 rode_modues
» 3 test
v [0 wed
v 00 gt
© o
[
» 00 views
& ndex.htmi
©  ethereum json
& gupfiefs
©  pacage.json
© README.md
» [0 my-second-truffle
» 0 my-truffie-project

O
1

Goto Run Tools Window Support User Y swpSangooxr ~  Transactions (31)  Send Cor

B oapps  x first html * tffle s = trule.js  * appp  * myView1 * index htry

1 <htnl ng-spp="myOapo™>

2 <head>

s <titlesfthereum 1S Samplec/titles>
4 </head>

5 <body>

6

7 <oiv ng-view></div>

8

-}

10 </div>

11

12 <script srcedist/app.js ></scripty
i3 </body>

14  </mtml>

Immediate (Javas * Ethereum Conso » bash - "86¢c896f1 » node - “rool@sh

angular@l.5.8 /usr/lib/node_modules/angular
root@86¢89bF1c835:~/morkspace/ny-second-truffle/builon cd ..
root886c8IbF1c835: ~/workspace/my-second-truffled cd ..
root@86c89bF1c835:~/workspaces cd example-project/
root@86c89pF1c835: ~/workspace/example-project® gulp
[14:05:50) Using gulpfile -/workspece/exasple-project/gulpfile. iz
[14:05:50] Starting ‘browserify'...
[14:05:57) Finished ‘browserisy’ after 6.62 3
[14:05:57] Starting ‘defaulit’,..
[14:@5:57] Finished ‘cefauit’ after 38 us
root@86c89bf1c835 :~/norkspace/example-project® cd web/
root@86c89bF1c835: ~/workspace/exansple-project /webl http-server
Starting up mitoeserver, serving ./
Avallaple o

httpi//127.9,.0.1:5000

http://172.17.0.7: 8088
Hit CTRL-C to stop the server

B daitiie myView.html ormcan o6vexm balance, oToOpaxaromiuii GanaHe cuera, a Takke KHOIKa, TIPH IIETIKe 710 KOTOPOoii GanaHe
YBEINIHBACTCSL.



" workspace - Ethereum Stu... X

€ & ntpsytomtom by ether.campyide niml
Cloud9 File Edt Find View Goto Run Tools Window Support User Y swpSandbox =  Transactions (31)  Send Cox

»

v 00 workspace G B appps x first hter * true js ¥ trufle js * appjs * myView * index ht * app
» [0 ethereum-testing reference 1 Balance; {{balance}}<br />
v example-project 2 <button n(Iﬂkk-"(ncrente(ontrxuaaunu()'>In<u.n Balanced/button>
» 20 contracts
» (10 node_modukes
* 0 test
v 00 we
» 00 st
» 00w
v 00 viens
&3 frsthim
&3 ndex.html
©| ethereum json
O glofie.ss
O package.json
" README.md
» (0 my-second-truffle
» [0 my-tuffie project

Commands  Nawgate Workspace

Test  Changes

Immediate (Javas * Ethereum Conso » bash - "B6¢83bf1 « node - “root@86tx

B xourtpomnepe myController 3amana ¢ynxyus increaseContractsBalance, ysenmuuBaromass Gamanc Ha dYeTblpe U 3aTeM
BeI3bIBaromas hyukimio updateTheBalanceFromTheContract, Memstrornyro oTobpaxaeMblii 6amaHc.



| & workspace - Ethereum Stu... X m ereum JS Sample

€ U8 nhrtpsytomtom.by.ether.campyide htmi

~ Cloud9 File Edt Find View Goto Run Tools Window Support User ¥ swpSangbox  ~  Transactions (31)  Send Co
§ * [0 workspace H- W appjs * first htrr trufle js * truffle js » P * myView Index ht * g
o -
2 b ethereum-testing reference 46 }
; v 3 examgle groject 47 1
o 48
> )
P = ks 49 var self « this;
= U mode_modues 50
g *» U test 451 self.contract « webd.eth.contract(abi).at('@x17956ba%¢229184ancl5aedb2)e3bcllbSboald’);
= 52
ilwed 53
B Lt 54
g vBB o 55 upasteTneBalancefromTheContrace();
- 56
8 v controler 7
© ndex. s S8 Sscope.increaseContractsBalance = function() {
" & 59 console.log{“called increaseContractsBalance™);
§' on.. se self . contract.increaseBalance(d);
2 © | ndex.ys 61 updateTheBalanceFromTheContract();
S v @8 vew i6 )
&3
.:- 23 frsthtm 64 function upcateTheBalanceFromTheContract() {
L3 & ndex.html 65 $scope.balance - (uoTt: self.contract.getBalance().tostring());
O ethereum.json :g '
| odofie.s 68 1);
© package.json
README. md
* 771 my-second-truffie
» [ my-truffeproject

Immediate {Javas « Ethersum Conso » bash - "B6c89bf1 node - “root@86¢ »
FOOTEYOCYYDT 1CT IS I~/ WOrKSPACE/ |y - SECONA-Trutties ca ..
root§86c89bF1c835 1~/ workspaces cd example-project/
rootE886c89bF1c835:~/workspace/exanple-projects gulp
[14:05:50] Using gulpfile ~/workspsce/example-project/gulpfile. s
[14:05:508] Starting ‘browserify’,..

[14:05:57] Finished ‘browserify’ after 6.61 s

(14:85:57) Starting ‘cefauitr’...

[14:05:57] Finished ‘cgefauit’ after 30 us

root@886c8IbF1c835: ~/workspace/example-project® cd web/
root@86c8IbF1c835: ~/workspace/exanple-project /webs http-server

tart

£ up hto-server, secving .
Avallable

htto1//127.9.0.1:8080

nttp://172.17.0.7:8080
Hit CTRL-C to stop the server
[Thu Sep 15 2016 14:07:05 GHT+@00@ (UTC)] “GeT /™ “Mozilla/5.0 (Windows NT 10.0; WOWS4; rv:48.8) Gecko/:
[(Thu Sep 15 2016 14:07:06 GMT+000@ (UTC)) "CET /dist/app.is™ "Morilla/5.0 (MWindows N7 10.9; WOW64; rv:df
ﬁmu Sep 15 2016 14:07:038 GMT+0008 (UTC)] "GET /wiews/#Flrst ntal® *"Moz{l118/5.9 (Windows NT 10.0; WOWGE;

EQMHCTBEHHOE, YTO HY)KHO U3MEHHTH B 3TOM IIPOEKTE - 3TO OTPeJAaKTHPOBaTh aiin gulp. B HeM MOXHO yBHAETH HEKOTOpBIE
TpeOoBaHMs, a TaKXKe OINHCaHWe HuCXomHoro (¢aima m Katajgora ¥ ¢Qaima Ha3HaueHMs. bBbpul  n3MeHeH
UCXOIHBIA (aiin ¢ app.js Ha index.js. Temeps ghaiin app.js 6onblire He GyAeT HCIONB30BATHC IPH COOPKE 3TOTO TPOEKTA.



& workspace - Ethereum Stu.. X Ethereum JS Sample x|+
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Commands Nawgate Workspace

Changes

Test

8 htipsy/tomtom by ether.camp
Cloud9 File Edt Fwnd View Goto Run Tools Window Suppot User ¥ 2top Sanddox - Transactions (34) Send Co
v workspace o B R app s > first hy » truffie | » trufg ) » wpps - myVie mdex | » app s *
’ ethereum-testing reference 1 rify -c;,.JI--g; eri# g
v exanpie oroject 3 ts require( " watchify'),
3 gulp require("gulp’'),
» contracts
a4 pocha reguire( ' gul - o IR
» node_modules 5 source require{ ‘vinyl g-strcan
» tost l & cefile web/src/index. 35,
v Folger :
5 wed 8 File
’ dist 9
v e 10 gulp.task('or erify', functiocal) (
11 ety prowserify(sourcerile)
% controler 12 .bundle()
O ndex.s 13 pipe(source(destFile))
14 Pipei{gulp.cest(destFe ));
O apis 3
O ndex.p 16
v — 17 gulp.task( pteht, function() {
i var bundler browserify((
&l frsthtm 19 cache: {},
& ndex.htm 20 packageCache!
21 plugin: [watchify)
O ethereus. json i 2 PR
22 }).a0d(sourceFile);
O gupfie.)s 23
& padkage.json 24 bundler.on('update’, rebundle);
25 redbundle();
README.md 2E
L my second-truffie 27 function redundlie() ¢
» my-truffie-project 28 eturn bundler,.bundle()
29 pipe(source(destFile))
e pipe(gulp.dest{destfolder));
31
32 )
13
34 gulp.task('test’, function()
35 ety guip
Immediate (Javas * Ethereum Conso bash - “B6cB9bf1 node - “root@36¢ »

rooTtESOCEYD 1CEIS i ~/nOrKspace/my - Second-Trutsies ca ..
root@86c89bF1c835 :~/workspaced cd example-project/
root@86cBIbFIcBIS i ~/norkspace/exanple-projects gulp
[14:05:58] Using gulpfile ~/workspace/exasple-project/gulpfile.d

rr

[14:05:50] Starting ‘browserify’,..
[14:05:57] Finished 'browserify' after 6.62 s
[14:05:57) Starting 'cefaulr’...

[14:05:57] Finished ‘cefault’ after 30 us
root@86c89bF1cB35 i ~/workspace/exanple-projects ¢d web/
root@86c89bFlc835:~/workspace/exanple-project/webs http-server

Hit CTRL-C to stop the server

[Thu Sep 15 2016 14:07:05 GMT+0@00@ (UTC)] "GET /™ "Mozilla/5.8 (Windows NT 10.0; WOWS4; rv:48.0) Gecko/:
[Thu Sep 15 2016 14:07:06 GMT+000@ (UTC)) "CET /dist/app.is" "Mozilla/5.@ (Mindows NT 10.0; WOWS4; rv:4f
[Thu Sep 15 2016 14:07:88 GMT+0800 (UTC)] “GET lews/Firat ntml™ "Mo2{118/5.0 (Windows NT 10.8; WOWGS;

3ananue Ne3 - Cpena paszpabotku Ethereum, Web3 u Truffle
B stoM paznene Hayumincs pabotats co cpenoit Truffle nm Ethereum Studio ot ether.camp. Oba 3Tux HHCTpyMEHTa HAXOAATCA B
aKTUBHOI pa3paboTKe U 4acTO OOHOBIAIOTCS. B 3TOM 3a/1laHMM MOXKHO BBINOJIHUTB OJHO U3 CIEAYIONINX YIPaKHEHUH Ha BBIOOD:

e 3aperucTpupyiitech Ha BeO-caiire http://ether.camp u 3arpysute Ethereum Studio.
1

2.
3.
4.

5.

Tocetute Be6-caiithttps://live.ether.camp u 3apeructpupyiTech Ha HEM

Boiigure B Ethereum Studio co cBoeil yueTHOH 3amuckio

W3yunte matepuans! B readme.md

3arpysute Truffle (BeimonHuTe KoManay npm install -g truffle)

O3HAaKOMBTECH C PEXKUMOM MECOYHHUIII M 3aIlyCTUTE cTaHAapTHEIE TecTsl 3 Ethereum Studio

e  VYcranosure Truffle Ha cBoif KOMITBIOTED

1.

abkwn

3arpysure Node Package Manager, npu pabote c Windows HCTIONIb3YiTE
caiitel https://nodejs.org/en/download/ u https://gir-scm.com/download/win

3amyctute Git Bash u ycranosure Truffle ¢ momorsro koman st npm install -g truffle

VYeranoBuTe ethereumjs-testrpe ¢ moMoIs0 Komau sl npm install -g ethereumjs-testrpc

Co3naiiTe HOBBII KaTaJIor U MHULHANU3UpYiTe ctanaapTHed npoekT Truffle ¢ momornsio komanms truffle init
3amycTuTe ceth testrpc u BoinoaHuTe Tectsl Truffle mo ymonmuanuio ¢ nomomisto komanasl truffle test

BeO-


http://ether.camp/
https://live.ether.camp/
https://nodejs.org/en/download/
https://gir-scm.com/download/win

