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Using Python Framewor k Brownie for Interacting with Aave Protocol
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In thistutorial, regarding the Aave protocol, we are going to interact with the Aave
protocol using Brownie. Thefirst stepisto swap ETH with WETH which is necessary
when we want to deal with Aave. Thislending and borrowing protocol, accept WETH

instead of ETH. We add WETH (Wrapped Ethereum) to our Metamask wallet and also
create the project folder for interacting with the Aave protocol. After the first (which
was swapping ETH with WETH), it is now time to deposit our WETH. To do this, we
will download some solidity scripts related to the Aave lending pool, and paste them
into the contracts directory of the project folder. Finally, modify the deploy.py to also
activate the depositing contracts.

I nteracting with Aave Protocol by Using Brownie

This series of tutarials is the continuation of How to deploy a smart contract using pythan web3 tools in addition to
solidity, smart contracts, and brownie python taals. As a result, it is highly recommended that before you start this
tutarial, be Familiar with the python web3 and smart contracts. In the last tutorial, we learned how to interact with the
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Aave pratocal using the interface pravided at this link. In this part, we are going to do the same interactions using
python scripts.
These interactions include:
1. Swapping ETH with WETH (Wrapped ETH).
2. Depositing WETH into Aave.
3 Using WETH collateral to borrow DA

4. Paying back the borrowed DA

Creating the Project

So, like every project, we begin with: nkdi r aave_browni e
cd aave_browni e
code .

Browni e init
The first thing you should do te interact with the Aave pratocol is to deposit some ETH into Aave. When you do this, the
actual thing that happens is that ETH is swapped into the ERC-20 version of Ethereum, called WETH ( Wrapped
Ethereum). Because in our project we use the Kovan network, we should copy the address of the contract from this link
and paste it into our config file (brownie-config.yaml).
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Wrapped Ether (WETH) Taken Tracker | Etherscan — Maiills Firefox
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IF you go to write the contract, you will see an actual interface of the WETH contract for deposit and withdrawal.

* * * * *
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Now, let’s write our scripts, we begin with creating a file called get_weth.py in the scripts folder:

from browni e inport accounts, config, network, interface
fromscripts. hel pful _scripts inport get_account

def main():
get _wet h()

def get wet h(account =None):

account = get _account ()

weth =interface. Wt h(

config["networ ks"][network.show active()]["weth_token"])
tx = weth.deposit({'front: account, "value": 0.1 * 1el8})
print("Received 0.1 WETH")

return tx

Use the helpful_scripts.py to get the proper account in the scripts folder:

* * * * *
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from brownie inport network, config, accounts

def get _account ():

i f network.show active() in ["hardhat", "devel opnent™, "mainnet-fork"
]:

return account s 0]

I f network.show active() in config["networks"]:

account = accountsadd(config["wallets"]["fromkey"])

return account

return None

pragma solidity ~ 0.4.19;

i nterface Weth {
function all owance(address owner, address spender) external view
returns (uint256 renaining);
functi on approve(address spender, uint256 value) external returns (
bool success);
functi on bal anceF (address owner) external view returns
(ui nt 256 bal ance);
function decimals() external viewreturns (uint8 decinmal Pl aces);
function nane() external view returns (string nenory tokenNane);
function synbol () external view returns (string nenory tokenSynbol);
function total Supply() external view returns
(ui nt 256 t ot al Tokensl ssued) ;
function transfer(address to, uint256 value) external returns (bool
success);
function transferFronladdress from address to, uint256 val ue)
external returns(bool success);
function deposit() external;
function w thdraw ui nt wad) external;

}

And an interface named IWeth.sol in the interface folder (you can notice that it has the methods and events of an
ERC20 token):

dotenv: .env

net wor ks:

mai nnet - f ork

wet h_t oken: "0xc02aaa39b223f e8d0ale5c4f 27ead9083c756¢c2"

kovan:
wet h_t oken: "0xd0ale359811322d97991e03f 863a0c30c2cf 029c"

wal | et s:
from key: ${ PRI VATE_KEY}
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Also, enter your private key and Infura ID in the .env file, in the main directory:

export WEB3_|I NFURA PRQIECT I D=" your Infura ID
export PRI VATE_KEY='" Your private key '

It is now time to run our project on the Kovan test network to swap ETH with WETH:

browni e run scripts/get_weth. py --network kovan
Result:

Brownie v1.18.1 - Python devel opnment franmework for

Et her eumAaveBr owni eProj ect is the active project. Running
"scripts/get_weth.py::main' ... Transaction sent:
0x96955d6833elcebl11e8de71d8c64cf f d4af 84765ceb7c333e6f a666¢c2f 2e21f5 Gas
price: 2.500000007 gwei Gas |imt: 49572 Nonce: 7 WETHO . deposit
confirmed Bl ock: 30924833 Gas used: 45066 (90.91% Received 0.1 WETH

To make sure we have actually received the desired WETH, let's head over to our Metamask and import WETH token by
pasting the address of WETH Kovan contract in the Token Contract Address box:
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And there we go! We have 0.1 WETH in our account in exchange for 0.1 ETH.

* * * * *
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And there we go! We have 0.1 WETH in our account in exchange for 0.1 ETH.
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After our first approach towards using Brownie for Aave protacol (which was swapping ETH with WETH), it is now time
to deposit our WETH. Ta do this, we will download some solidity scripts related to the Aave lending pool, and paste
them into the contacts directory of the project folder. And finally, madify the deploy.py to also activate the depositing
contracts.

After having successfully swapped ETH with WETH, it is time to deposit our WETH to the lending poal, so let’s keep the
scripts we added to our project, and add some more files to be able to do this task. First and foremost, we need to
export our Etherscan APl key in the .env file:

export ETHERSCAN=' Your Et herscan APl key'

The next thing we need to do is to add some interfaces to the interfaces folder from the Aave GitHub repository. These
files include:

* * * * *
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2. ILendingPool.sol

Notice that you should modify lines 5 and 6 in the code to be able to use it in your directory:

i mport {1 Lendi ngPool Addr essesProvi der} from

" @avel/ contracts/interfaces/ || endi ngPool Addr essesProvi der. sol ' ;
I nport {DataTypes} from

" @avel/ contracts/protocol/libraries/types/DataTypes. sol';

Besides, in the brownie-config.yaml, add these lines:

dependenci es:
- smartcontractkit/chai nlink-browni e-contracts@.4.0
- aave/ protocol -v2@.o.1
conpi l er:
sol c:
r emappi ngs:
-"@hai nl i nk=smartcontractkit/chainlink-browni e-contracts@. 4. 0"
-" @pave=aave/ pr ot ocol -v2@l. 0. 1"

[ERC20.s0l

We also need to paste in ERC-20 smart contract in the contracts directory:

pragma solidity ~ 0.6.6;

i nterface | ERC20 {

function all owance(address owner, address spender) external

view returns (uint256 remaining);

function approve(address spender, uint256 value) external returns (
bool success);

function bal anceOf (address owner) external

view returns (uint256 bal ance);

function decimal s() external view returns (uint8 decinmal Pl aces);
functi on decreaseApproval (address spender, uint256 addedVal ue)
external returns (bool success);

function increaseApproval (address spender, uint256 subtractedVal ue)
external ;

function nane() external view returns (string nenory tokenNane);
function synbol () external view returns (string nenory tokenSynbol);
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function total Suppl y() external

view returns (uint256 total Tokensl ssued);
function transfer(address to, uint256 value) external returns (bool
success);
function transferFron(address from address to, uint256 val ue)
external returns (bool success);

}

brownie_config.yaml:

In the brownie-config.yaml file, we also need to add some specifications about the networks:

net wor ks:

defaul t: mai nnet-fork

mai nnet - f ork

| endi ng_pool addresses_provi der:
"0xB53Cla33016B2DC2f F3653530bf F1848a515c8c5"

wet h_t oken: "0xc02aaa39b223f e8d0ale5c4f 27ead9083c756¢c2"
kovan:

| endi ng_pool addresses_provi der:

" 0x88757f 2f 99175387ab4c6a4b3067c77a695b0349"

wet h_t oken: "0xd0ale359811322d97991e03f 863a0c30c2cf 029c"

aave_borrow.py

And finally we create a file called aave_borrow.py to start our depositing process:

frombrownie inport accounts, config, interface, network
fromweb3 i nport Web3

fromscripts.get _weth inport get weth
fromscripts. hel pful _scripts inport get_ account

anount = Web3.toWei (0.1, "ether")

The above function will canvert 0.1 ether into a Wei unit. We use this conversion to avoid writing many zeros after 1.

def main():
account = get_account ()
erc20_address = confi g["networks"][ networ k. show active()]["weth_token"

]
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i f network.show active() in ["mainnet-fork"]:

get _wet h(account =account)

| endi ng_pool = get | endi ng_pool ()

approve_erc20(anmount, |endi ng_pool . address, erc20_address, account)
print("Depositing...")

| endi ng_pool .deposi t (erc20_address, anount, account.address, 0, {"from
": account})

print("Deposited!")

The above function will get the account address depending on the active network and then gets the ERC-20 address of
the WETH token according to the chosen network and then gets some WETH token if the Mainnet-fork network is active
(remember in the last tutorial we got some WETH in the Kavan network but not in the Mainnet-fork). After that, we will
get the lending pool using the function get_lending_pool(). We also approve the ERC-20 transaction using the
approve_erc20 function and in the end, we deposit the WETH in the lending poal.

def get | endi ng_pool ():

| endi ng_pool _addresses_provider = interface

. I Lendi ngPool Addr essesPr ovi der (

confi g[' networks"] [ networ k. show active()]][

"l endi ng_pool _addresses_provider"])

| endi ng_pool _address = | end-i ng_pool _addresses_provi der. get Lendi ngPool ()
| endi ng_pool =interface.|Lendi ngPool (I endi ng_pool _addr ess)

return | endi ng_pool

The above function uses the address of the lending pool according to the active network and then returns the lending
pool according to the address. Notice that we use the function of the llendingPoolAddressesProvider.sol file.

def approve_erc20(anount, |ending _pool address, erc20_address, account

print (" Approvi ng ERC20...")

erc20 = interface.l ERC20( er c20_addr ess)

t x_hash = erc20. approve(l endi ng_pool address, anount, {'front
: account})

t Xx_hash. wai t (1)

print (" Approved! ")
return True

The above function will approve the ERC-20 using the IERC20.sol file.
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Compiling and Running the Proj ect
After having set all files up, it is time to compile our project:

browni e conpil e
Result:

Brownie v1.18.1 - Python devel opnent franmework for EthereunGenerating
interface ABIs... Project has been conpiled. Build artifacts saved at
/ home/ nohanad/ AAVE _br owni e/ bui | d/ contracts

Finally, we deposit the WETH into the lending pool on the Kovan network.

browni e run scripts/aave_borrow. py --network kovan
Result:

Brownie v1.18.1 - Python devel opnment franmework for

Et her eumAaveBr owni eProj ect is the active project. Running
"scripts/aave_borrow. py::main'... Approving ERC20... Transaction sent:
Ox0eaOl15becacl17bb9f 7a40dd6f 93f be8dd2043c8c41f 35baf 2158e5¢c9d58ce73a Gas
price: 2.500000007 gwei Gas |imt: 28805 Nonce: 12 WETH9_. approve
confirmed Bl ock: 30939584 Gas used: 26187 (90.91% WETH9 . appr ove
confirnmed Bl ock: 30939584 Gas used: 26187 (90.91% Approved!
Depositing... Transaction sent:

0x83cbhdaf c218186ee61a02097cd14df f 42cce5dcldf 4f 2d66518d1b6f c6ab6501Fet chi ng
source of 0x2646FcF7FOAbBLff279ED9845AdE04019C907EBE from api -
kovan. et herscan.io... Gas price: 2.500000007 gwei Gas limt: 207906
Nonce: 13 Transaction confirned Bl ock: 30939586 Gas used: 176916

(85. 09% Deposi t ed!

As you can see, we have successfully deposited our 0.1 WETH inta the Aave lending poal. In the next part, we are going
to borrow some DAI from the pooal.

Conclusion:

In this tutorial, we have managed to interact with the Aave protacol using Brownie. The first thing we did was to swap
ETH with WETH which was a necessary step when we want to deal with Aave. This lending and barrowing protocol
accepts WETH instead of ETH. We added WETH (Wrapped Ethereum) to our Metamask wallet and also created the

project folder For interacting with the Aave protocal.

In this tutorial, we have downloaded the lending pool smart contract from the Aave protocal GitHub account and pasted
them into our directary. In addition to that, we have madified the deploy.py file to deploy the depositing smart
contracts as well as adding the aave_borrow.py file, and eventually, we have deposited the WETH we have in the Aave
lending poal.
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Join Arashtad Community

Follow Arashtad on Social M edia

We provide variety of content, products, services, tools, tutarials, etc. Each sacial profile according to its features and
purpose can caver only one or few parts of our updates. We can not upload our videos on SoundCloud or provide our
eBooks on Youtube. So, for not missing any high quality original content that we provide on various social networks,

make sure you follow us on as many social networks as you're active in. You can find out Arashtad's profiles an
different social media services.
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Get Even Closer!

Did you know that only one universal Arashtad account makes you able to log into all Arashtad netwaork at once?
Creating an Arashtad account is free. Why not to try it? Also, we have reqular updates on our newsletter and feed
entries. Use all these benefitial free features to get more involved with the community and enjoy the many products,
services, toals, tutorials, etc. that we provide frequently.
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