


Building Subgraphs

A case study with Yearn Finance

Vincent @ 03/30/2022



Agenda

* What is The Graph?

» What is a Subgraph?
» What is Yearn?

» Subgraph Schema

» Deconstructing Yearn
» Mapping Events

- Debugging/Validation



What is The Graph?



Q

The Graph ingests, processes,
indexes, and serves data in a
verifiable way
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<)  Overview &) Ethereum v coe

Uniswap Overview

$4.88b $1.58b -
Volume 24H: $1.58b Fees 24H: $2.28m TVL: $4.88b

Top Tokens Explore
# Name Price Price Change Volume 24H TVL ¥
1 @) Ether $3.17k $1.16b $1.29b
2 (® usD coin $1.00 $1.02b $1.00b

3 @ Dai Stablecoin $1.00 $116.99m $341.76m
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Example query Defaoult

mETHRedeems first 5 orderBy transactionDate
10
symbol
tokenAddress
redeemerAddress
amountRedeemed
transactionDate
totalSupply
transactionBlock

GraphQL
Query

Save Save as new Cancel

"data”

‘mETHRedeens' Indexed Data

"amountRedeemed” . "9999619278986775"

“5d"
“Ox24fab667fddBebcd6078081¢c7f9673c857ab414aee34
8345495346133b943e026"

"redeemerAddress’
“9x8f9dd46bbBe1f77cecBf66c20b9a1f56cb34a4556"

"symbol” : "mETH"

"tokenAddress”
"Bxdf93087dffea1b57660f6019457d32027a55¢cabb2”

“totalSupply”
"200008000000000000000008 "

“transactionBlock "9738963"

“transactionDate”: "1585118724"

"amountRedeemed”
" 508608608006086006600 "

“id"
“Bx60ec98be35e64ff4d89598ee4Badd2fd51a938a5aa2
b3c676d087b64722242ed”

"redeemerAddress’
“Bx3ee505ba316879d246a8fd2b3d7ee63b51b44fab”

“symbol”: "mETH"

“tokenAddress
"Bxdf9307dffRa1b57668f68f9457d32027a55cabb2”

“totalSupply”

> Hide schema

METHRedeem

Iransaction 1D

1d: 1D

Token symbol

symbol: String!

sontract address of mETH

tokenAddress: Bytes!

Address of the Redeemer

redeemerAddress: Bytes!

Recipient address of mETH being

redeemed

recipientAddress: Bytes!

fotal supply of mETH at

transaction date

totalSupply: BigInt!

Transaction date

transactionDate: Biglnt!

Block number

transactionBlock: BigInt!




What is a Subgraph?



What is a Subgraph?

A subgraph defines which data The Graph will index from the blockchain, how to process
these data, and how to store them.

It consists of three main components:
- Subgraph Manifest

- Subgraph Schema
- AssemblyScript Mappings



.yaml . .GraphQL

Subgraph . Subgraph
Manifest Mappings Schema

Data Source Data Structure




inputTokens: [Token!]!

outputToken: Token

rewardTokens: [RewardToken!]

totalValueLockedUSD: BigDecimal!

totalVolumeUSD: BigDecimal!




: Vault

: ethereum/contract
* malnnet

: Vault

: ethereum/events
: 0.0.6
n : wasm/assemblyscript
Lle: ./src/mappings/vaultMappings.ts

Vau lt
Deposit
Transaction
Token

: Vault
: ./abis/Vault.json

: Deposit(indexed address,uint256,uint256)
hand leDepositEvent

: Withdraw(indexed address,uint256,uint256)
hand leWithdrawEvent

: Transfer(indexed address, indexed address,uint256)
handleTransfer




export function handleDeposit(call: DepositCall): voi
log.info(' [Vault mappings] Handle deposit', [])
t vaultAddress = call.to
let vault = VaultStore.load(vaultAddress.toString())
if (vault) {
let sharesMinted = call.outputs.value®

let depositAmount = BIGINT_MAX
deposit(call, vault, depositAmount, sharesMinted)

}

updateFinancials(call.block.number, call.block.timestamp, call.from)
updateUsageMetrics(call.block.number, call.block.timestamp, call.from)




What is Yearn?
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Deconstructing Yearn
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Subgraph Schema



@entity {

i HE
protocol:

inputTokens: [Token!

outputToken:

totalValuelLockedUSD:

totalVolumeUSD: BigDecimal!

inputTokenBalances: [BigIn
outputTokenSupply:

outputTokenPriceUSD:

snapshots: [VaultDailySnaps

name: S
symbol:
depositLimit: Big
fees: [VaultFee!]!

hot!]! @derivedFrom(field: "vault")

deposits: [Deposit!]! @derivedFrom(field: "vault")
withdraws: [Withdraw!]! @derivedFrom(field: "vault")




@entity {

id: ID!
activelsers:

totalUniqueUsers:
dailyTransactionCount:

blockNumber:

timestamp:

hot @entity {

id: ) !

totalValuelLockedUSD:

protocolTreasuryUSD:

protocolControlledValueUSD: |

totalVolumeUSD: E

supp lySideRevenueUSD:

protocolSideRevenueUSD:

feesUSD:




id:

hash:

logIndex:

protocol:

to:

from:

asset:

amount:

amountUSD:

vault:

@entity {

id:

WERLE

logIndex:

protocol:

to:

from:

asset:

amount:

amountUSD:

vault:

@entity {




Diagram



Mapping Events

Vaults




Mapping Events

Deposits / Withdraws



Debugging



vault(id: "©x19d3364a399d251e894ac732651be8bBede850I
block number : 11682653 })
id
name
symbol
inputTokenBalances
outputTokenSupply
fees

feeType

feePercentage

totalVolumeUSD
totalValuelLockedUSD

vaultiid: "©x19d3364a399d251e894ac732651be8bBede85¢
block number: 11682653
id
sharesSupply
latestUpdate
id
Ttimestamp
blockNumber
balancePosition

"data
“vault”

"id"
"0x19d3364a399d251e894ac732651be8bbed4e85001"
“"DAI yVault”

“symbol” : "yvDAI"
"inputTokenBalances”
"19852112493894342904669"

"name”

"outputTokenSupply’
"19852112493894342904669"
"Tees’

‘feeType” : "MANAGEMENT_FEE"
'feePercentage”: "2"

"data
“vault”
"id’
"0x19d3364a399d251e894ac732651be8bBed4e85001"
"sharesSupply”: "19852112493894342904669"
"latestUpdate
‘id’
"0x19d3364a399d251e894ac732651be8bBed4e85001 -
Bxcc52363b24eeeeedd4175916278e4a0d577e3342052851c¢
4b47bd81fe2e7695de-196-153"
“161101777100808"
"11682611"
"balancePosition’

"19850640667042542595521"

"timestamp”
"blockNumber”

......

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Deposit

Withdraw

Deposit

Deposit

1

(1

1

(1

1

(1

1

(1

1

1

1

1

1

683/8/

AQNTON
OGO /00

683781
683442
083310
683234
083122
683106
082975

1082903

~N+*Ls T 10
T_‘.(jf_‘}. O

082693

682670

682654

16820608

082573

429 days 18 hrs ago

429 days 18 hrs ago

429 days 18 hrs ago

429 days 20 hrs ago

429 days 20 hrs ago

429 days 20 hrs ago

429 days 21 hrs ago

429 days 21 hrs ago

429 days 21 hrs ago

429 days 21 hrs ago

429 days 22 hrs ago

429 days 22 hrs ago

429 days 23 hrs ago

429 days 23 hrs ago

429 days 23 hrs ago

429 days 23 hrs ago



Mapping Events

Revenue
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Validation



Sources of Errors

 [wO main categories:
* Incorrect data
 Missing data
 EVM/Solidity quirks
« ERC20 decimals
* Failed transactions

e |Lack of activity (snapshots)



209 // Update reward variables of the given pool to be up-to-date.

210 function updatePool(uint256 _pid) public {
211 PoolInfo storage pool = poolInfo[_pidl; | see different APY/APR % on other sites. What's accurate?
212 if (block.number <= pool.lastRewardBlock) { The most accurate source for yield percentage is currently our n
213 return; displayed does not include fees you earn as a liquidity provider (
214 } liquidity to). We are working to ensure the numbers displayed art
215 uint256 1pSupply = pool.lpToken.balanceOf(address(this));

: How much goes to the dev fund?
= e L e @susm / block. >
217 pool. lastRewardBlock = block.number;
218 return; Where can | check the dev fund balance?
219 } https://etherscan.io/address/0xe94b5eec1fa96ceechd33ef5bas
220 uint256 multiplier = getMultiplier(pool.lastRewardBlock, block.number); Wl et bk
e e e id - 0.25% for LPs + 0.05% for xSUSHI holders. When will SUSHI rew
222 multiplier.mul(sushiPerBlock).mul(pool.allocPoint).div( The 250M cap will be reached in November 2023. You can track
223 totalAllocPoint https://aws1.discourse-
224 ); cdn.com/standard10/uploads/SushiSwapclassic/original/1X/ef
225 sushi.mint(devaddr, sushiReward.div(10)); 1797e.png
226 <:::::;g§hi.mint(address(this), sushiReward) ;
227 pool.accSushiPershare = poo L.accSushiPerShare.add(
228 sushiReward.mul{1el12).div(1pSupply) https://docs.sushi.com/faq-1/sushi-nomics-faqg
229 );
230 pool. lastRewardBlock = block.number;
231 }

https://github.com/sushiswap/sushiswap/blob/master/contracts/MasterChef.sol



Challenges



Challenges

* |ndexing time; lack of debugging tools

* Protocol history (e.g. proxy upgrades, new releases)

 Bad smart contract design (e.g. missing events, no call return values)
* Price oracle

* Lack of documentation

e Validation
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