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[1TnaH poknapa:

- [locmoTpum yTO Takoe Ethereum, EVM un peueHTpannsoBaHHble
¢duHaHcbl (DeFi) n kak ¢ HUMU paboTaTb

- Coenaem napy TpaH3akuumn yepes BscScan n Metamask

- PazbepemMcsa Kak yCTPOEeHT GPOHTEHA, AeLeHTPaIn30BaHHbIX
npunoxeHum (dApp), nocMoTpuM YeM 3aHMMalotTcs JS[TS

pa3paboTUYNKU

« Hanuwem kKo



9TO UHTEepecHO, noTomy 4to B DeFi:
- PaboTa c puHaHcaMun ngeT B permissionless 3KoCUCTEME
- Pa3paboTumku 3TO KNroyeBble nmua

- Bbicokas 3apnsaTa, a Tak>)Xe BbicoKas IMYyHasi OTBETCBEHHOCTb
pa3paboTUYnKoB

- TpaH3aKL MU He OTKaTbIBIOTCH, a NaT4yM He HaKNnagBaloTCS



O60 MHe

- C2006'TOro wen no HakKJIOHHOM:

e C++ » C# -» JS/TS - Ethereum & DeFi

- PazpabaTtbiBato nog Ethereum 3 roga roaa

- [lonan B Ethereum yepe3 ETH Global xakaToHbl

« Core Contributor 1inch Network



1inch Network - Ha4yano

 [lpoekT ocHoBaH nH>xeHepamu Ha ETH xakaTtoHe B 2019

- A3HavanbHO Single Page Application B KavecTBe 63KeHpa
Ethereum

- U3HavanbHo: arperaumnsa 3 - 5 peueHTpasoBaHHbIX 6upXK (DEX)
Ha ceTu Ethereum,



Tinch Network - cenyac

~ 70% Tpadurka B cCBOEU HULLIE,

« 900K nonb3osaTeneinn, oomeHbl Ha $360M B oeHb

- Google flight pna oomeHoB B ceTn Ethereum, 1 He ToNbKO

« KocucTemMa NPOTOKOOB | CMapPT KOHTPAaKTOB



7d Volume 1inch Stats

$2,717,689,823

7d Volume

Total Swaps Zlinch Stats

3,951,749

Total Swaps

24h Volume 1inch Stats

Total Users 1linch Stats

$359,297,386

24h Volume

856,856

Total Users



Quick intro B Ethereum v DeFi



KoHuenTt Ethereum — BUpTyanbHaga MalluHa NoBepX
6nokK4yenHa

1. TpaH3aKUMK 3anycKaroT Ko, B MaLlLUHe
2. Kog MeHgaeT state MalUUHDI

3. state XpaHUT YTO yrogHoO



Ecnv npoBectn aHanoruito 6nok4yenH, EVM u Git:

« TpaH3aKUMN — KOMMUTDI

- bnokn — merge pull request’'a B macTep

- Shapshot macTepa Ha onpepesieHHOM KoMmuTte 3T1o state EVM
- Y Bac HeT nNpaB Ha force push MacTtep ©

« KOHTpaKTbl U TPaH3aKL NN OCTAaHYTCA B UICTOPUU HaBcerpa



Ethereum — 3a Bce Hago NNaTUTb 3PUPOM

1. MOV ADD XOR AND ... yBceroectbueHaB Gas Units
2. InMUT aneMeHTapHbIX onepawun Ha TpasakLuio u 610K

3. KoHuenTt rasa: Gas Units x Gas Price (n)



APPENDIX G. FEE SCHEDULE

The fee schedule G is a tuple of scalar values corresponding to the relative costs, in gas, of a number of abstract
operations that a transaction may effect.

Name Value Description

G zero 0 Nothing paid for operations of the set Wero.

e s 1 Amount of gas to pay for a JUMPDEST operation.
Gl 2 Amount of gas to pay for operations of the set Wy ase.
Crerdio 3 Amount of gas to pay for operations of the set Wyeryiow-
Glow 5 Amount of gas to pay for operations of the set W, .
Gmid 8 Amount of gas to pay for operations of the set W,,4.
Ghigh 10 Amount of gas to pay for operations of the set Wh;gy.
Y 100 Cost of a warm account or storage access.

G coldaccountaccess 2600  Cost of a cold account access.

G coldsload 2100 Cost of a cold storage access.

Gsset 20000 Paid for an SSTORE operation when the storage value is set to non-zero from zero.




N cenyac aTo oueHb A0poro

- [MpmMep TpaH3aKLUun - BbiI3oBa MeToda KOHTPaKTa, KOMUCCUS
ceTn $179 3a computation


https://etherscan.io/tx/0x326d3e0de9a5203df1479dc126867bcc5875a7d6e5451921920aa9bb1ad4b063

[MoaTomMy ang pemo bypnem ncnosnb3oBaTb Binance Smart Chain

 Mpumep TpaH3akuum - kKommccus cetu ($0.48 3a computation


https://bscscan.com/tx/0x832709e841a4844a1b7f2ced73dc9c853b0a8c1071f71d5d3336aea52b7df9d9

CMapT KOHTpPaKT
- B BUpyTasbHy0 MaLLMHY MOXXHO AensIouTb NporpamMmmbl
- [lporpamMmma = ucnonHsembii Kog + COCTOsIHME

« TO U €CTb CMapPT KOHTPAKT



Ko 3TO 3aKOH

- [porpamma genaet To/IbKO-TO, YTO B HEW 3anporpaMmmMmpoBaHo

 MporamMmmy MmoXkHo BepedpuLmpoBaTb - CKOMNUINPOBAaTb
MCXOOHbIV KOO, U CPpaBHUTD

 [Tpumep, KOHTpaKT TokeHa WBTC


https://etherscan.io/address/0x2260fac5e5542a773aa44fbcfedf7c193bc2c599#code

A KaK USAMEeHUTb Ko, KOHTpaKTa?



Henb3ad nllocm TaK B 39'15 ‘
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H O0OHOBUTDL KO KOHTNAKTA




MO>XHO:

- Acnonb3oBaTb Proxy naTTepH
- HanucaTtb Upgradable KOHTpaKT
- Ann paxke Bbi3BaTb AecTpyKTop ( selfdestuct )

 Mpumepbl OpenZeppelin


https://docs.openzeppelin.com/upgrades-plugins/1.x/proxies

Ho Tbl He Hanucan

I9TOT KOA B KOHTPAKTe



N 3TO pa)ke XxopoLuo

- Koa 3170 3aKOH

- Bonpoc poBepus



A KaK NMOHATb YTO KOHTPaKT OOHOBUIN ?



A KaK NOHATb YTO KOHTPaKT 0OHOBUIN ?

« OYyeHb NPOCTO, Y HAC XXe b/1oKYenH

« Mo)xHO HanTu Ha etherscan


https://etherscan.io/address/0xa0b86991c6218b36c1d19d4a2e9eb0ce3606eb48

Morpy>xaemcsa B DeFi




CMapT KOHTpPaKTbl MOTYT paboTaTb coobLua
1. NMonb3oBaTenb oTNpaBseT TPaH3aKLUIo
2. TpaH3aKuug 3anycKkaeT MeTo Ha KOHTpaKTe

3. MeTop KOHTpaKTa MOXXeT Bbi3BaTb MeTOA, APYroro KOHTpaKkTa



Y10 Obl KOHTPAKTbI 6b1/IN COBMECTUMbI HYXXHbI
MHTEpdEUCHI

ERC-20 tokeHbl USDT, DAI

[Mpumep, paspeinMm KoOHTpakKTy linch noTpaTtuTb NOTPATUTDL
10,000 BUSD moero koluenbka


https://eips.ethereum.org/EIPS/eip-20
https://etherscan.io/token/0xdac17f958d2ee523a2206206994597c13d831ec7
file:///Users/artemvorobev/1/cyprus-decentralized-meetup/0x6b175474e89094c44da98b954eedeac495271d0f
https://bscscan.com/token/0xe9e7cea3dedca5984780bafc599bd69add087d56#writeContract
https://etherscan.io/address/0x11111112542d85b3ef69ae05771c2dccff4faa26
https://bscscan.com/token/0xe9e7cea3dedca5984780bafc599bd69add087d56#writeContract

KoHTpakTbl - oomMeHHUKU (AMM unu Liqudity Pool)

Automated Market Maker
[MpumMep uniswap
ObmMeHunBaeT ToKeHbl Mo dopMysie x x y = const

[TpMep TpaH3aKunun


https://etherscan.io/address/0xae461ca67b15dc8dc81ce7615e0320da1a9ab8d5#writeContract
https://etherscan.io/tx/0x65b44fceae0985772ecfc474d328aaad394f203b4defe5551d9af8d285e0af2c

KoHTpakTbl ToMbapabl
Kpeautbl B 0A4HOM TOKEHe nop, 3as1or apyroro
KoHTpaKT MOXeT pacnpoaaTtb obecrneyeHune

Mpumep Compound


https://compound.finance/

4. KoHTpakTbl OpaKkysbl - NOCTaBLUUKU LieHbl/roroabl/
pe3ynbtaToB BblibopoB, Chainlink


https://chain.link/

dApp - Decentralized Application
« Uniswap
« Compound

 1inch Bce aTto dApp


https://app.uniswap.org/#/swap
https://compound.finance/
https://app.1inch.io/
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[TocmoTpumM Kak yctpoeH dApp Ul



Other Ethereum Node Other Ethereum Node

Ethereum Node

Ethereum Virtual Machine

Smart Contract




Ethereum Node

Ethereum Virtual Machine

Smart Contract

User interface




Ethereum Node

Ethereum Virtual Machine

Smart Contract

User interface

Usually SPA hosted on CDN with fallback to IPFS
Usually allow open source to allow everyone to verify

- The matter of trust




JSON RPC

Ethereum Node

Ethereum Virtual Machine

Smart Contract

User interface




1) View pexxum

1o TOro Kak Kowlesnek nogkjo4veH



1) View call
just ask VM state

Ethereum Node

| .

Ethereum Virtual Machine

Smart Contract

Web3.js

User interface




Ethereum Node

Ethereum Virtual Machine

e

Smart Contract

1) View call
just ask VM state

2) BupTtyanbHoe Web3,js User interface
BblNONMHEHWe TPAH3AKUWK

Estimate transaction

execute transaction without
signature to get result and
gas consumed



2) Write Pexxum

Korpga kowenek nogksio4veH



Ethereum Node

Ethereum Virtual Machine

o>

Smart Contract

Metamask ““v
PIATRA
Web3 js User interface Web3 js Mo npeXxHeMy ecTb
+ View call

+ OcTUMenT



Ethereum Node

Ethereum Virtual Machine

Smart Contract

User interface

Web3.js

C kowenbkoM NoABnAeTcA
- SignTransaction
- SignAndSendTransaction



3) Pexkxum Reallife



- MHOro KOHTpPaKTOB

- Hy>kHO cocTaBnaTb C/TI0XKHbIU 6aUT KO, BbI3OBOB KOHTPAKTOB
- MHorpga Hy>kHO co3gaBaTb HOBble KOHTPaKTbl Yepe3 padbpuku
- MHOro npoBanaepoB KoLlesibKoOB

- [NogBngaeTtcqa backend

- HekoTopble gaHHble MOXXHO O0CTaTb TOJIbKO Yepes
MHOEeKCaTOpPbl



PeXuM peanbHOW XU3HK

Ethereum Node

Trust Wallet

Ethereum Virtual Machine

Flashloan

i\

” | Uniswap

iOS App

\

| Multical Brldge

\

User interface

- State Management
- Generae CallData (ByteCode

for EVM)

- Handle reconnects

- Handle Gas Price API update
- Broad cast transactions

- Transactions batching

[

\

Metamask (injec‘t?/
WalletConnect

Hardware wallet

Web3 js

double-click to edit

Backend

Indexers for transaction
history / charts
Graph QL API
Rest API




4) Pe>xum Hardcore



Pexum Xapakop - Support Several networks

Yo ik

Optimism Network

Binance Smart Chain Node

Ethereum Node Trust Wallet

Ethereum Virtual Machine i0S App Nﬁv
oue)

(' | Uniswap ‘
Flashloan - Bridge ’ ,
1
\

\

U interf -
i Metamask (injected
+ State Management
- Generae CallData (ByteCode

wessie | WalletConnect
for EVM) !

+ Handle reconnects Hardware wallet
+ Handle Gas Price APl update

- Broad cast transactions
- Transactions batching







NaBanTe HanuweMm Koa



[Tone3Hble CCbINIKU

« MetaMask Guide

« Web3, Ethers

 EIP-20

« ERC-20


https://docs.metamask.io/guide/
https://web3js.readthedocs.io/
https://docs.ethers.io/
https://eips.ethereum.org/EIPS/eip-20
https://ethereum.org/ru/developers/docs/standards/tokenspdf

[Tosie3Hble CCbITIKU
« Tinch.io - 1inch Network

- Programming Bitcoin - KHM)XKa pgis TeX KTo peLuns pasobpartbcs
KakKk cnegyet

« Awesome DeFi

- Ethereum yellowpaper


http://1inch.io/
https://www.amazon.co.uk/Programming-Bitcoin-Learn-Program-Scratch/dp/1492031496
https://github.com/ong/awesome-decentralized-finance
https://ethereum.github.io/yellowpaper/paper.pdf

Q&A









