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Project Idea - Frontend-only approach

Frontend

Smart 
Contract

Rebalancing 
Algorithm

Wallet

Coin 
Swapping

Transactions

• Lower architecture complexity
• Ethers.js library

• Interaction with SmartContract
• MetaMask integration
• Seemed to be the simpler approach



Overview - Tools

ViteJS
Development 

server

MetaMask
Wallet

Remix IDE
Solidity/ 

Smartcontract 
IDE

Uniswap
DEX 

(Decentralized 
Exchange)

Infura
API for 

Blockchains



Overview - Frameworks

React
Javascript 

Framework

ethers.js

Interaction with 
Ethereum 

Blockchain

Tailwind CSS
CSS 

Framework



Remix IDE

Overview - Infrastructure

Ethereum Blockchain 
(Sepolia Testnet)Uniswap

RutliCoin.sol
MetaMask

React 
Frontend

deploy contract

connect to

execute swap

initiate swap

interact with



React - Project Structure

UI Element Components

Helper Classes

UI Window Components



React - useEthereum

Interaction with Ethereum Blockchain

           Wallet connection 

           Data Fetching 

           State Management

           Event Listening



React - constants

Constants for application wide use

           Adresses (Contracts)

           Token Definitions

           API Keys



React - dex

Interactions with Uniswap

           Transfer Approval

           Swap Amount Calculation

           Swap Execution



React - pool

Representation of a Connection to a Pool

           Find Pool Address

           Retrieve Pool Data

           Calculate Price



React - provider

Connection with Browser Extension

           Creation of Web3Provider

Allows access to ethereum object in  Window object

          Allows Connection to Wallet



React - utils

Helper Functions for SmartContract

            RUTLI Contract Loading

            ETH Contract Loading

            Address Formatting



ABI JSON files

React - Pages / Components

Navigation,          Transfer,        Admin,        Transactions

Minting,        Burning,          Rebalancing

List of completed Transactions

Transfer RUTLI to recipient address

UI Skeleton and Routing



React – Wallet connection

triggers

allows

Injection of window.ethereum object into Browsers Window object

MetaMask Installation

Connection between MetaMask and React Frontend via Json-RPC requests

Creation of Web3Provider

Attaching to Wallet events: accountsChanged / chainChanged

enables



Infura - Connection

Created Account

Retrieved API Key

Setup

Setup JsonRpcProvider
Setup Signer / Wallet



SmartContract
Specification
• ERC-20

• 18 decimals

• Initial supply = 1’000’000

• Ownable Contract

Minting

Burning

Pausing

• No more than initial supply

• Not less than balance

• Not really necessary



Pair Selection

Pair Selection
Fee
Low & High price ranges

Liquidity

Starting price selection
Add liquidity

Uniswap Pool - Setup



Uniswap Pool - Connection

computePoolAddress (uniswap/v3-sdk)

poolAddress

Loads information from pool

poolContract

Creates new Pool Contract with poolAddress

liquidity

slot0

fee

token0

token1

Token amount in pool

Pool state object: used for sqrtPriceX96

Size of fee (0.1%, 0.3%, 1%)

Token object (RUTLI)

Token object (ETH)



Rebalancing Algorithm

Price Deviation >10%

Deviation > 1.1

Deviation < 0.9

RUTLI more 
expensive

RUTLI less 
expensive

Swap ETH for RUTLI

Swap RUTLI for ETH

Burn RUTLI

Mint RUTLI



Rebalancing – Swap

triggers

Calculation of swap amount

Rebalancing detected

Send Approval Transaction 

Prepare swap parameters

Execute exactInputSingle method on SwapRouter with parameters

Create SwapRouter

swapAmount

swapRouter
swapParameters

Error on Fail



Rebalancing – Failing Transaction

• Automatic execution of Swap failed (Example: Etherscan Transaction)

• Approval before transaction seems good

• Params seem good

https://sepolia.etherscan.io/tx/0x8aeec0071d7717de6070ab2831a078e48445a2c04789b8d7c059622747c50135


Rebalancing – Failing Transaction

Wallet Address:
Swap Router Address:



Rebalancing - Alternative

• Reverted to manual approach

• Application displays swap amount and from which Token in the console

• Admin has to swap manually as soon as token out of balance



Demo


