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https://github.com/compound-finance/comet
https://discord.gg/rps4rfjeGz
https://www.comp.xyz/
https://docs.compound.finance/v2/
https://github.com/compound-finance/comet
https://docs.compound.finance/public/files/comet-interface-abi-98f438b.json
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https://docs.openzeppelin.com/contracts/4.x/api/proxy
https://docs.openzeppelin.com/contracts/4.x/api/proxy#TransparentUpgradeableProxy
https://docs.openzeppelin.com/contracts/4.x/api/proxy#ProxyAdmin
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LKL 2] 2 A(Developer Resources)
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1. Compound IIT Developer FAQ

2. Scenarios, Migrations, and Workflows
3. Creating a Compound III Liquidator

4. Building a Comet Extension

HokKSecurity)
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LR T2EZ2 OpenZeppelinzt ChainSecurity2| AE & ZrA}

1. Compound IIT Audit by OpenZeppelin
2. Compound III Security Audit by ChainSecurity

o
O|XI&(Interest Rates)

7|Z= KpAto| TtoHO| A0l A EXHE S5 22| 22 (supply rate model )0l w2t 7| = KpAt T2 O|Xt
£ A=rt ZHH0| S50 AtEXHE A1 22| 22 (borrow rate model)of| 2t O|XtE X|E6iCH & 2
A2 HIHQ| O|Xt2 2EHO0|H, HHHA(governance)of| 2laf A EICH

No. 3 /49


https://github.com/compound-developers/compound-3-developer-faq
https://www.comp.xyz/t/compound-iii-scenarios-migrations-and-workflows/3771
https://www.comp.xyz/t/the-compound-iii-liquidation-guide/3452
https://www.comp.xyz/t/building-a-comet-extension/3854
https://www.openzeppelin.com/
https://www.chainsecurity.com/
https://www.openzeppelin.com/news/compound-iii-audit
https://www.chainsecurity.com/security-audit/compound-iii

25 4 X} 0|Xt&2 7|x Atite| B2 (utilization rate)2| gH4:0|Ct 2t ZEofl= &2 % "kink" X|
HO| 2| Rl2nd, 0] X|H S Z1fstH O|XH20| I WEH| Z7ISICE 0|XH= £5 EIJIAITE 7|&E2
2 0= (second) TR 2 FXEICY

Er& Xtit(collateral assets)2 O|XtE R7Lt X|25HK| &=L}

=22 22| Z3|(Get Supply Rate)
0| &= =Y (per second) 3= S2IE BHetstN, 0|= HES9| A4 HHS 10 ~ 18 HIE A7 Ut
w0[CE 3= FEIE Alttst= 342 C24F 2Lk

## 2Lt Kink ZEfOIHED 2HAL 22 E2

SupplyRate = supplyPerSecondInterestRateBase +
supplyPerSecondInterestRateSlopeLow * utilization

## 1 2o d2(Else)
SupplyRate = supplyPerSecondInterestRateBase +

supplyPerSecondInterestRateSlopeLow * supplyKink +
supplyPerSecondInterestRateSlopeHigh x (utilization - supplyKink)

Hut2E I119| S5 APRS #= 22 7ot H, il 8L S O] ef0f MEstl 202 10 ~ 18=
Lt= #, 132 CHEHRl X TRl 292 &5t 1008 &ofl HEES 2 A YSIT

Seconds Per Year = 60 * 60 *x 24 * 365

Utilization = getUtilization()

Supply Rate = getSupplyRate(Utilization)

Supply APR = Supply Rate / (1@ ~ 18) * Seconds Per Year x 100

Comet

function getSupplyRate(uint utilization) public view returns (uint64)

o utilization: 22[E AME EEX 7L
e RETURNS: #H222| A4 EHS 10 A 18 HIE AH|YUSH X 32 22I. 0d: 3171000002 Cf
2f 1% APRSE 2|0|&t.

Solidity

Comet comet = Comet(0OxCometAddress);
uint supplyRate = comet.getSupplyRate(0.8e18);

Ethers.js v5.x
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const comet = new ethers.Contract(contractAddress, abilson, provider);
const supplyRate = await comet.callStatic.getSupplyRate(0.8e18);

x}e! 22| =3|(Get Borrow Rate)
0| gt~ =Y (per second) Xt 22|E vHetstN, 0= HEE| A HES 10 ~ 18 HIZ A7 Ust
ZfO[CH Xt 22| Alttot= 342 Chadt 2Tt

## 2Lt Kink ZEIOIEHEDt 2HAHL 22 E2

BorrowRate = borrowPerSecondInterestRateBase +
borrowPerSecondInterestRateSlopeLow * utilization

## 1 2|2 A2 (Else)
BorrowRate = borrowPerSecondInterestRateBase +

borrowPerSecondInterestRateSlopelLow *x borrowKink +
borrowPerSecondInterestRateSlopeHigh x (utilization - borrowKink)

E
m]

SteH, oixf 25 0] gf0f WSt Z0tE 10 ~ 182

ZOIRE T11°9| XI2! APRE HHEE2 A
£ I 5t 1002 &oll HHES = AH|YSHT

L 1, 1190) oHf2Fsol & B9l gtoz

ild

Seconds Per Year = 60 * 60 *x 24 * 365

Utilization = getUtilization()

Borrow Rate = getBorrowRate(Utilization)

Borrow APR = Borrow Rate / (10 ~ 18) * Seconds Per Year x 100

Comet

function getBorrowRate(uint utilization) public view returns (uint64)

o utilization: 22|57 I*@ s3E2c 4k
e RETURNS: H#H229°| A 3210
2F 1% APRS 9—|U|%*.

A 18 Hi= A =& Xt Z2]. 0f: 3171000002 CH

Solidity

Comet comet = Comet(@xCometAddress);
uint borrowRate = comet.getBorrowRate(0.8e18);

Ethers.js v5.x
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const comet = new ethers.Contract(contractAddress, abilson, provider);
const borrowRate = await comet.callStatic.getBorrowRate(0.8e18);

m‘&k

25 ZT3|(Get Utilization)
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rr
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1]
ol

T = & XIlE¥(TotalBorrows) / & 38&(TotalSupply)

Comet

function getUtilization() public view returns (uint)

« RETURNS: &I Z2EZ20| #8T S WEES| A4 HHOR BIBISIH, 85 gl M4 HEl2
10 A 18 HiZ AH|YE|0] QICE Of: 1e17 BE= 1000000000000000002 10% EE X E 20|

1§
| = Y

Solidity

Comet comet = Comet(0OxCometAddress);
uint utilization = comet.getUtilization(); // example: 10000000000000000

(1%)

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const utilization = await comet.callStatic.getUtilization();

Ehi 2l X12!(Collateral & Borrowing)

AL8Xt= supply g5 AE5H0] At AFo|| BE AHAtE FIhe &= QUL HE = slig 00|
supplyCap O[5t w2k F=7tet = U2, O|= Z2EZ0| S Ahihof Chal = &&[= 2[A3 S Aehettt.

2} ohe X2 XpAE9] borrowCollateralFactor®| ek At
te) et Al4=(borrow collateral factor)= &=

gXtel xte st (borrowing capacity)&
7t

x| & AU A EE = A= HIESE U

0l SOf, WBTCO| %12 ©2 7|47} 85%:212, AFe 238 WBTCO| USD 7Hx|2| Z|ch 85%771X]
7|= Aftt(base asset) 2= X AE 4= ACH HE A= Get Asset Info By Address et+-E S3ll =32
7 QAL
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https://docs.compound.finance/collateral-and-borrowing/#supply
https://docs.compound.finance/helper-functions/#get-asset-info-by-address
https://docs.compound.finance/helper-functions/#get-asset-info-by-address
https://docs.compound.finance/helper-functions/#get-asset-info-by-address
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SfCt. 2hef Xt AE St
f gf

Of
3aot7{Lt supply

5}

U= H4(signed integer)2 MAEICE ZHH0| 0
| = XHeHO| Xt S Q| nfgiLt.

He zto] SaM103}/10M18} \approx 10S = Et2/

[l
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o
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HL
in]
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\l

Elif:lﬂﬂwlx XHArO| 222 Z40|1
A 18X} ALE AF2EH= X}AHO| T XfA XF
AN QHZEZ ST} HEAMS A QI

_IO
I.

A T2 Comet LIRX o= principal (A B2 Q= )22 MFEL,. principal 2, £=
day-zero balancezt1l E2|= 0] 2h2 AlZHST oS Ofl M2 ZHeHO[ S4xH A|EMEX| O[Xb7} =Xl 22| T
W SLSI=F ALHE =7[8H0|C

= Y Xtofl ci$t M e/elA(indices) £ £ 8= Y=(unsigned integer)2, A|Zt0| X|=oj| 2t
ZMHO| M Y45t O|XHE BtH sty B7t6t DZEEN ASEHES I lEA = HH0|EE|0] K
SHEICE A™ 2l SIxf Ttei2 ofzie| SAIS AtEsH SRl QIEA = A &S 4~ QUCH,

Balance = Principal * BaseSupplyIndex [Principal > 0]
Balance = Principal * BaseBorrowIndex [Principal < 0]

supply & AHtE Z2EER2 &5t A Tlof| FIt6iCt o] gt-= HE 35
=, 7|= Xpak xHe) &Etel b 71X 8= ArEE 4= QT

H%* 7|z AHek2 oM S5 ZElofl w2t OfXHE |

29l(on behalf of the caller)
JEIIM EY AEE titlsto] 25

function supply(address asset, uint amount)
function supplyTo(address dst, address asset, uint amount)

function supplyFrom(address from, address dst, address asset, uint
amount)
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https://docs.compound.finance/collateral-and-borrowing/#withdraw-or-borrow

e asset: XA ADIE HE
e amount: ALIRL [0 S AHite| A2 M= TG4 MaxUint256 /2 X|[™otH dst
o] 7|& XHAF %}QI RFOHS X0 AtsksiC}H
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A
>

o RETURN: Bretgf giS. @F &l Al ERHMMO0| F|A(revert)ECt.

>

Solidity

Comet comet = Comet(0OxCometAddress);
comet.supply (0XERC20Address, 1000000) ;

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.supply(usdcAddress, 1000000);

ol= L= X2l (Withdraw or Borrow)

withdraw HMEE= oixf TRl Xt S HESHA| 1 A= BE XE elEst= o AkgEInt. ot
k.ol o

AH0| S=et HEE 358 4

—
8% 22|t =4 (allowed manager address)2RHE &8 4= QUL

ALRE I1I= £ A A ZX|M 37|(minimum borrow position size)E 1845t 0|= Z2ES
AH0|M baseBorrowMin o2 &olgt 4~ QICt
AteiE flet withdraw ERHEM Sl Z0p AF2| Xt 27t baseBorrowMin 2Lt 2 £ H E2AHY

function withdraw(address asset, uint amount)
function withdrawTo(address to, address asset, uint amount)

function withdrawFrom(address src, address to, address asset, uint
amount)

e asset: EAMMMO|A QIE L= XIUE|= K| ADIE HEZHE FA
e amount: QIESIHLF XFRUEE XFAE| QF MaxUint256 22 X|HSHH srcQ| 7| XpAt FHole w

o to: QEE(ALL AIUE XpAtO| MEE FA4,
e src:QE e ARUS GtE AN FA. withdrawFrom HIMEE 52l 2t2|Xt(allowed
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https://docs.compound.finance/helper-functions/#get-protocol-configuration

o RETURN: Eretgf §iE5. @F 2 A| ERTMO| FAE

Solidity

Comet comet = Comet(0xCometAddress);
comet.withdraw(0xwbtcAddress, 100000000);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.withdraw(usdcAddress, 100000000);

Cte Xiol(Collateral Balance)

0 g4 TRES L S 0| BB EHE K| BT THAS HHEl

=

rol
il

function collateralBalanceOf(address account, address asset) external
view returns (uint128)

e account: &t ZtAHZ X3

e asset: BE X AOLE

e RETURNS: X|H=l A H0| E EZ UHoM ERSHENE XAt THohs t.'_fiFﬁfEH Ol= Attt ZHEE
9| “decimals” H== XHElp0tE 109 HEMS2E A YE 235 9= " (unsigned
integer) g{O|C}.

:”I-IO' TSN

St
=
HEME FA

Solidity

Comet comet = Comet(0xCometAddress);
uint balance = comet.collateralBalanceOf(0xAccount, 0xUsdcAddress);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const balance = await comet.callStatic.collateralBalanceOf('@xAccount’,
'@xUsdcAddress');

X2 et5 MEll(Borrow Collateralization)
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Of efp= TR E A0 XY B E Al~0] a2t H|2+ R3d(non-negative liquidity)S 7t e
™ trueE PIEFSIC AHO| XY ZX|H 2 25 |0 28t R5E2 BRI 42 22, 01 &
falseZ BHRISHCE. ¢ BHetZf0] false2t oA s

f
o|0|5h= 242 OfL|CE, (KtM|EH &= isLiquidatable

O

- O,

N

10| s4xff H4t(liquidation) 7+ MEIRIS

EEHX)

ot

A
T

function isBorrowCollateralized(address account) public view returns
(bool)

Solidity

Comet comet = Comet(0xCometAddress);
bool isCollateralized = comet.isBorrowCollateralized(@xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const isCollateralized = await
comet.callStatic.isBorrowCollateralized('@xAccount');

Z| A x}2) ZteH (Minimum Borrow Balance)
O| ghr= 7| RHbt BRI 2 S 8[= £[A XM THHS HESHSIC), A2 &= Xt 2= 0] 2f 0[40|0{0F

function baseBorrowMin() public view returns (uint256)

Htslstod, 7| = Xtk ZHAEBE 9| “decimals”

e RETURNS: ZZEZ20|M 5{25t= F|A X} Ftohe
2E H=+(unsigned integer) 2t0|L}.

XF2I40t2 109 HEMSORE A YUE

0
1

Solidity

Comet comet = Comet(0OxCometAddress) ;
uint baseBorrowMin = comet.baseBorrowMin();

Ethers.js v5.x
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https://docs.compound.finance/liquidation/#liquidatable-accounts

const comet = new ethers.Contract(contractAddress, abilson, provider);
const baseBorrowMin = await comet.callStatic.baseBorrowMin();
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=

(Liquidation)

o

rz

|0 x Tl0

1> o
o
rr
mE

0
=

I
I°

[
on

f2 7=(liquidation collateral factors)Oll 2|sif ZFEICt Ol=
JHOIXI G =2 o2 Y&, R Al ZX|M0| Cish 7+ 2t3(pric
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\o il

N
P

M JHs Al ™ (Liquidatable Accounts)

JAE R A5 7|22 2 34 f54(negative liquidity)S 7HX|1 Qo™
O] true@l 42, s AZS sl Fit 7Hssh HEfQJUE 2|0[stCt

e account: ™t 7ts 012 E AAR AHS| F4.
e RETURN: AHO| &x{ Hit 7HsEH AEY AL trueE Bizt

rol
il

Solidity

Comet comet = Comet(0OxCometAddress) ;
bool isLiquidatable = comet.isLiquidatable(@xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const islLiquidatable = await
comet.callStatic.isLiquidatable('@xAccount');

E4/8 2 Absorb)
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https://docs.compound.finance/helper-functions/#get-asset-info-by-address
https://docs.compound.finance/liquidation/#absorb
https://docs.compound.finance/helper-functions/#get-asset-info-by-address
https://docs.compound.finance/liquidation/#target-reserves
https://docs.compound.finance/liquidation/#ask-price
https://docs.compound.finance/liquidation/#buy-collateral

0| g EE 7IX|7F E58tH(underwater) A1H
M A Bi7t 2 EZ A™ = O|™E, AE
reserves)0| Z4st, B XpAO| T2 EZO| Xbx
2 7|F&[=0], &= AHHAE Saif 0[o)| Cish 24 % *%#%!Ef.

4W

Comet

function absorb(address absorber, address|[] calldata accounts)

o absorber: 0| 43X o= +3E mjf LA ZRIE(liquidator points)E £0{2h= AH.
e accounts: ARl BE BX(underwater) AN =2l L.
o RETURN: gfetgf gig. @F LM Al ESZHM0] FAEICH

Solidity

Comet comet = Comet(0xCometAddress);
comet.absorb(0xMyAddress, [ OxUnderwaterAddress |);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.absorb('OxMyAddress', [ '@OxUnderwaterAddress' 1);

EtH 0fj=(Buy Collateral)

O] &t~= O AIHO[= 7| = RS AESI0] Z2EE 2 RE HE RS O 4= A=F B0 O Al
oz

714 T2to|A T E(Price Feed)O|AM AM|Ssth= AlMIECH Rl (discount)E 7H40| M EEICE Of=~X}
= o1& 7ts¢et 2|t S2|LX|E LIEH 7| @/sf & HE of2FS X sof StCt.
O] g AHO| HitEl =) D 7SS EE I EXHE I AFE S 4~ QUL

=
0| Zfel2 =2 EZ0| &FH|F(reserves)s S7HAIZICE O 7Hs St ®HEO| &2 HE ZH%(Collateral
Balance) &+E S&5t0] &QIg = o, BEO| 7142 quoteCollateral &5 S3alf &lgt ==

Comet

function buyCollateral(address asset, uint minAmount, uint baseAmount,
address recipient) external

e minAmount: —_rLDHIf 4= éﬁHOF St= EE‘QI F|A f2FOoZ CHd XpAF HEZHE O
EHzZoz AH YU 7}

“decimals” Xt&l4=2t2 102 A 2l 2l
o baseAmount: BHE 0§50 AFBE|= 7| & KHAte| KU R | 7| & XMt HEMEO| “decimals”

Hnl"
Iﬂ
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https://docs.compound.finance/collateral-and-borrowing/#collateral-balance
https://docs.compound.finance/liquidation/#ask-price

XEotE 102 AEHEe = AAYE 2t
e recipient: FOHE EE XS SEHE HHO| FA4,
o RETURN: Btetgf gi2. @F LM A| ERHTMO| FAEICE

Solidity

Comet comet = Comet(0xCometAddress);
comet.buyCollateral(0xAssetAddress, 5el18, 5el18, 0xRecipient);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.buyCollateral('@xAssetAddress', 5el8, 5el8, 'OxRecipient');

0= S7}{Ask Price)

Burel Ao HUIE YeIsh| 9lsh, TREBE YRS (seized) B TS BojsHol sict. ofe 27/
M 2 BfE]= XjAte| J}HS ojnfict, 0] B4 mRE S| majo|A u|=

= % —
(price feed)OHH HHSHEl 7F4 S ARSI, XFAO| 810182 StoreFrontPriceFactor2t XHAto)
LiquidationFactorgE 0|8 &

DiscountFactor = StoreFrontPriceFactor * (1el8 -
Asset.LiquidationFactor)

Comet

function quoteCollateral(address asset, uint baseAmount) public view
returns (uint)

e address: A|M|7| AHE|= XHAO| ADIE HEE FA

o amount: &elEl & % Ot | flo ABEl= 7|E Xt Fe 2| 7|= At ZHEHE 9
“decimals” AI5!=0t2 102 HEMS2E A YE H= 2L

e RETURN: 3% 7|= f o2 F0HE 4~ QU= HE AHire| oS Higketn, HE ARt ZIEHE9)
“decimals” At&l=2HF 102 ASHESE A UE F4= ZL0|CH.

Solidity

Comet comet = Comet(0xCometAddress);
uint askPrice = comet.quoteCollateral(0xERC20Address, 10000000000);

Ethers.js v5.x
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const comet = new ethers.Contract(contractAddress, abilson, provider);
const askPrice = await
comet.callStatic.quoteCollateral( 'OxERC20Address', 1000000);

MK} ZOIE(Liquidator Points)

ot

ZTZEZE2 absorb @7 Ma3&o2 At

=5 7|55, HAX7L ALESH 7kAZ L BHH HARKE
“zolE(liquidator points)” £ Z75t0{ £X{3

SHC

—

i}l

_

Comet

mapping(address => LiquidatorPoints) public liquidatorPoints;

e address: HMXAH| F4,

o RETURN: HAKF A 2=l MZEHE H|0|HE 286t LIS BHElstr,

e numAbsorbs: absorb &%7

e numAbsorbed: X abs
LIEtLH= Solidity uint64 k.

» approxSpend: &tXtabsorb &4+E SESIHM AH|SE 2 E 7tAL| 82 LIEILH =
Solidity uint128 2f.

O -
©
O
oot
4>
ol
T
my
=
Is]
H >
HM
MR
=2
|0
ol
0z
Ok
ial
|0
HU
o'
=
i
X
ox
4y
il

Solidity

Comet comet = Comet(0xCometAddress);
LiquidatorPoints pointsData =
comet.liquidatorPoints(0xLiquidatorAddress);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const [ numAbsorbs, numAbsorbed, approxSpend | = await
comet.callStatic.liquidatorPoints('OxLiquidatorAddress"');

ZH|2(Reserves)

Mol Ftoz, Ha P (bad debt)2FE A

ZTHI22 TZ2EE LR HEHE 7|X KpALE=
- FArEE & QUCH

E =02 53} FH|22 L5 AH

Pal
w0
_>'|_|
mn >
om
=<I)|__I
ro
T
m
M
= J

EHE2 F 7 EA ez WIEICH M, XIUX7E X|E5H= OfRIQE 7| = A4t SSA7t b= O|Xhe| Xp4
Ol z=EZ2| FH|g2= FHEICL =M, Ftt(liquidation) IFHO|M, HHEATL HFSH =5 FH|5
(target reserve) +=&0i| 2} =H|S0[ AL E|ALE =74 4= ATt
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Of efr= T2 ES0| HREH 7= XM #=H|5F &= E

(integer) AEli= HrEtaiCt

4>

Comet

function getReserves() public view returns (int)

e RETURNS: ZZEZ0| =H|ZOE NMEE 7|x XMt oF2 dhatstq ) XAt ZAEZHE 9

=
“decimals” X502t 102 AEHS2E A UE 25 gl= F4(unsigned integer) 4t
Ct.

Solidity

Comet comet = Comet(0xCometAddress);
uint reserves = comet.getReserves();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const reserves = await comet.callStatic.getReserves();

tHe X =H| g =3|(Get Collateral Asset Reserves)
O] ef&= X El B E KHitof| Cish Z=2EZ0| HRet =H|F Q| Y2 H4 FE= Yetsirt,
Comet

function getCollateralReserves(address asset) public view returns (uint)

e RETURNS: ZZEZ0| =H|Z2Z N&E EhE XHAto| QF 3 Hiatsiny, B XAt ZHEZHE 9|
“decimals” XI&l2tF 102 AEMESC = A7 E 23 gl= H4(unsigned integer) 4t

Ct.

Solidity

Comet comet = Comet(0OxCometAddress);
uint reserves = comet.getCollateralReserves(0xCollateralAsset);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const reserves = await
comet.callStatic.getCollateralReserves(collateralAssetAddress);
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X &H|3(Target Reserves)

Ol 2#(immutable) Z+2 7|x= XtAte| S
| & =

Z=H|2 &2 LIEIHCL Z2ES0| 0] gIECH IALL 2 &=
HIZE2 2R/t 4<%, buyCollateral gt+=H O =

Comet

function targetReserves() public view returns (uint)

e RETURN: 7|= XAt HAEE S| “decimals” A&l 102 HEMBZ2E AHYLE Y4 HEfS
7|Z= Rt SE FH|2 LS Hietsio
Solidity

Comet comet = Comet(0@xCometAddress);
uint targetReserves = comet.targetReserves();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const targetReserves = await comet.callStatic.targetReserves();

™ 22| (Account Management)

ALRE 11 AM2 XHA| 22| (self-management) 2|0 =, CHE FA7t S AFof cist 27| At
(write permission)2 7t& & JULE 5|88 4 QUL A 2A2|Xt= Z2EZS LHO|AM CHE A™ S cil
5t04 Bt E QIESILE M&E 4= QICt. 0|= HH™O| allow &2 S5 S &dstst T2t 7S50

517K Allow)
CHE 471 41X sender) 2| FAE CHLISH0] QIESHALE MEE 5~ Q=S 5{7f5t7LE, O|F 2XISHTE,

Comet

function allow(address manager, bool isAllowed)

e msg.sender: Z2|X} Hets ROI5tALL SHME AF| F4

e manager: 2RXte| Z2[XHmanager)Z AFE|7Lt, § 0|4 22| X7t Op! AF 2| F4
o isAllowed: #H2|XIZE F7lotH™ true, M Hst2dH falseZ AH.

o RETURN: Bt2tgt Qi3 @F UM A| EHMMO| FAEICE

Solidity
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Comet comet = Comet(0OxCometAddress) ;
comet.allow(@xmanager, true);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.allow(managerAddress, true);

x
0=

7|9t 3{7H{Allow By Signature)

oh O
- =

[El TIT gou

15
rr
E
"U

2 2= 2ol ME(EIP-712 offline signature)S AtE5t0] H$HS ®MES 4= U=
B X O|C},

oﬁfE Yol it XtMlet &2 EIP-712

NS,
o
©
x
1o
fjo
0=
_>|__

i

Faistet.

Comet

function allowBySig(
address owner,
address manager,
bool isAllowed_,
uint256 nonce,
uint256 expiry,
uint8 v,
bytes32 r,
bytes32 s

) external

o owner: Z2|X} HEtS F0I5tHLt SR AFHL| F4. MBXH= BIEA] siY 2R XH owner) F=4
010f S},

e manager: 2X2| &2|X(manager)Z XY=L}, O 0|4 &2[XI7t Ofcl AHH ol FA

o isAllowed: #H2|XIZE F7lotH™ true, M7Hst2H™ falseZ &H.

e nonce: M A= A| Ux|50} 5H= E'-IEEHE Mej Ztoz, HEE | T userNonce THZO)A
Z3g =t

o expiry: MEL ot A|ES LIEHND, YA AIZHE THR|)2 =5 EfQUAIZ(uint) 240[CH

o v: AMHO| =7 HIO|E(recovery byte).

o r: ECDSA MY 42| Muto|| sliEtst= 2.

o
» RETURN: t.'_f%%* 818 F H“‘” Al ERRY0]| F{FCH,

Solidity

Comet comet = Comet(@xCometAddress);
comet.allowBySig(0xowner, Oxmanager, true, nonce, expiry, v, r, s);
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Ethers.js v5.x

const comet
await comet.allowBySig('@xowner",
r, s);

new ethers.Contract(contractAddress, abiJson, provider);

'Oxmanager', true, nonce, expiry, v,

AF2XL =A(User Nonce)
0] &t4= EVM AI™ Q| =A(nonce)et SASHAFZAL =AE HHeHsH | allowBySig &40|lM AR E
Cf.
Comet
function userNonce(address) returns (uint)
e address: =AE X3la A™O =4,
e RETURN: X|™HE AHe| =A gt LIEH = Y=
Solidity
Comet comet = Comet(0xCometAddress);
uint nonce = comet.userNonce(0xAccount);
Ethers.js v5.x
const comet = new ethers.Contract(contractAddress, abilson, provider);
const nonce = await comet.callStatic.userNonce('@xAccount');
H{ X (Version)
Ol et+= allowBySig &0 AFBE[= ZE2EEE HH gfS Yhalstrt
Comet
function version() view returns (string memory)
e RETURN: TZEZ HX HSE LIEIL = SXtL.
Solidity

Comet comet
uint version

comet.version();

Comet (0xCometAddress) ;
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Ethers.js v5.x

const comet
const version

new ethers.Contract(contractAddress, abiJson, provider);
await comet.callStatic.version();

A ™ HsHAccount Permissions)
O] ete= EH AIH Q| 22| Xt =20 CHSE Mot AEE LIEHL = 22|21 (boolean) 242 EralstCt,
Comet

function hasPermission(address owner, address manager) public view
returns (bool)

o owner: CHE AI™O| 2fsl 2t2|E &= U= A™e| =4
e manager: CFE A™E 2[e = Q= (A HehE 718 AFel =4,
e RETURNS: manager 47t & owner 49| 22|XtY AL trues BHESICE

Solidity

Comet comet
bool isManager

Comet (OxCometAddress) ;
comet.hasPermission(0x0Owner, 0OxManager);

Ethers.js v5.x

const comet new ethers.Contract(contractAddress, abiJson, provider);
const isManager await comet.callStatic.hasPermission('@x0wner"',
'0xManager"');

MZ&(Transfer)
Ol gtr= T2 EZ LHOf|A XS CHE A Z MEsHE M| AFREICH A™ Q| 22| Xt= sHet - S CHAlst
0] HE2 Y & QUCHLO| &t A3l Al A F Q| T2 HSIX|PH X2 T2EZ HEME BIOZ 0|5
SHX| =L}, BteF ME O = Qlel A ™ O| Mt 7hsEt MEfTL EICHH ) M&2 AUl
transfer &30|= & 71X 0| QICt: transfer?t transferAsset. transfer= ERC-20
HESMEN 7|X XS ®MEstD, transferAsset2 A%* EH™ X2 HAIH o 2 X|™sHOf T,

Comet

function transfer(address dst,

uint amount)

function transferFrom(address s

rc, address dst,

uint amount)
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function transferAsset(address dst, address asset, uint amount)

function transferAssetFrom(address src, address dst, address asset, uint
amount)

Bhe Aol Fa,

St= A 4. 0] TE HMEE= 58l 2t2|XH(allowed

e dst: E

H)\
_ll_
e src: EEMY

0?; >

A—I | XHAtel ERC-20 =4
of MaxUint256 242 KIHale s rcel 7|% XAl o 7} M
2 HEM A| E2HEHM O] F|AEICH

e asset: EHZHMO
e amount: M&EE XppAte
e RETURN: Btz Q2.

M 10

Solidity

Comet comet = Comet(0xCometAddress);
comet.transfer(0Oxreceiver, OxwbtcAddress, 100000000);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.transfer(receiverAddress, usdcAddress, 100000000);

OIE{u]|0| A X ERC-20 S&Md(Interfaces & ERC-20 Compatibility)

Comet ZIEME = 7| X Xt 2I8t 288 ERC-20 28 2 (wrapper)O|Ct, ERC-202| 2E QIE
HO|A HMEE 7|& XS SESHALE XIS Aol Chelf 2/ 2 = &5[0] Q{CH

CometInterface.sol ZIEZE o= Comet ZHEEE 2|t Solidity Q/E{H|0|A O M7} Z &g

Of ULk

n2E= HAM(Protocol Rewards)

U2 [[I= Z2EZSS ASsh= AYo| et E4S 5= WE A|ARS 24510 UL 7| = Xpaks
S2otALE RISt AF S| MA| 24 =5 0| (accrual history)0| FHEICH EA2 212|9] ERC-20
EZY 4 0t ZIRE T AF0| 40| £V flsiM e, 2o FolE 7| = Xt & 32529 &
AlZt(baseMinForRewards)s S&3H0f St

HM =X =M (Reward Accrual Tracking)

HAEX2 Comet ZAEE LHO|M FHE(0) AFEXH= 2|2 Comet Rewards ZAEHEZEE HY S
Mg 4 UL B4 (0] 6Xf2| A HLUL(6 decimals of precision) 2 HAHEICE,

No. 20/ 49



function baseTrackingAccrued(address account) external view returns
(uint64);

e RETURN: X[EE AHO| Z2EZ Uol|lM 7| & XS AES ol tel =XE 2d E29| 4=
Hietsiny, 10 ~ 6 HHZ A& 210t

Solidity

Comet comet = Comet(0OxCometAddress);
uint64 accrued = comet.baseTrackingAccrued(@xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const accrued = await comet.callStatic.baseTrackingAccrued('@xAccount');

X HM X35|(Get Reward Accrued)

HHO| OFE! HA5HK| U2 =X HAF EZ9| U2 9|H Comet Rewards ZHEHENM X

o
et
1
30
n

Comet Rewards

struct RewardOwed {
address token;
uint owed;

function getRewardOwed(address comet, address account) external returns
(RewardOwed memory)

e RETURNS: OF2| M7 E|X| et2 =X Hi EFO| A2 Hialst ) Ha EZ ZHEMEQ9|
“decimals” XI&l4=2t3 109] HEXMSSZE AH| Y=l Zf0ICt.

Solidity

CometRewards rewards = CometRewards(0xRewardsAddress);
RewardOwed reward = rewards.getRewardOwed(0xCometAddress, 0xAccount);

Ethers.js v5.x

const rewards = new ethers.Contract(contractAddress, abilson, provider);
const [ tokenAddress, amtOwed | = await
rewards.callStatic.getRewardOwed(cometAddress, accountAddress);
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HA A (Claim Rewards)

Comet Rewards

function claim(address comet, address src, bool shouldAccrue) external

function claimTo(address comet, address src, address to, bool
shouldAccrue) external

e comet: Comet 9*E=“-HE°| T

e src: BAS HFE AH™He F

o to: ¥IE BEYE TEEE 71|7HO =

e shouldAccrue: trueZ MYstH, TZEZ2 ME O &l 22 AKX siiE AH =X E
HAFS HIOI5IC}

e RETURN: gfetgf giS. @F L Al ERiZHE0] FAEIC

Solidity

CometRewards rewards = CometRewards(0OxRewardsAddress) ;
rewards.claim(0@xCometAddress, OxAccount, true);

Ethers.js v5.x

const rewards = new ethers.Contract(contractAddress, abilson, provider);
await rewards.claim(cometAddress, accountAddress, true);

{HH A (Governance)

AL 1= COMP E2 ERXAH 2 I thz2|Ql(delegate)ol 2ol 2P == HEYSH T2 EZ0|C}, A
HEAAZS S5l HEL|E|= HLIRE [[I T2EZ0| A28 ANIE ZHEZME 7|58 025101 H|ot

(propose), Ex(vote), HAArES Ml (implement)d & QUCH AHHEAALL EFRIZH(Timelock) ol
CHst XEMISH LHE2 2 Ab{HA(govarnance) MM g & stet,

D= Au2E [ QIARAE HIRE v2 T2 EZ0| HE|Xjef S U Efeh ZIEMEO| 2|5 X|O{ElCt,
HHEHA AARIE2 28 Z2A/ ZZAF 725, F50HEC), 22|10 T8 73S Moig Agts 71

HHEA Hots Sl 289 D77 282 WOt Comet HEE|S Soll MZ22 Comet 73| 7} HY
EE[0fOF BITE HRLIE|O|M Hto] SQI=|H, Ml A| ZEA= MZ2 3R E 712[7| == YC|0[E &I
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T=EZO EF 07iHS~E et Lol M HEstH, EfRIZR2 MX Configurator ZIEBHES| & set
HAMEES &5t S, CometProxyAdmin ZAEENM deployAndUpgradeTo HIMEES &3]
OF BTt

)

ZURE I Z2EZS2 2 EVM Q0| HiEE 4~ QUCH B El QIAEH A = 2|01 XpAF 712 HEQ} 0]
| Timelock 71EZHE = HT

C2|z melsiof M MEE A EA HA[X| o] "2 %* == UO{OF ST}, mjelulie
LIE|7} Selst R= AR E 11 QIAE AL 22X} gt

ﬂJ

fujo
ol
il

>

o QIull 22| M|Qlof HEZE = s

SHE 7} =XHaHOF SHCf, O QILllof A A
(Bridge Receiver)of| MZ=|0{0F
,_1, 7Mool X|91E 7HRICE

JI210il Bridge Receiver % £ Efl2l(Local Timelock) ZHE
= AHEA Her2 ZF H[ele] B2|X|E Sl 815|04, EE[X| 2[A[H

—

ICh 22 EfIEf2 Mot diE Sall Comet 2E|Xt gf7t S EE|7|

Qo

r

{1t QIAFAAS

E{ A A H|orof| 2l A{Bt “é*%'#i’ o, HeteX HESAZto|HE|Z M '51'9
[ v3-additional -grants.compound-community-licenses.eth0i|A] £l

o
[LE
|-
—

C JII QIAEAS| X7[5t L2 ENS HIAE 2 FE A|AHES Sl 2[lo 7| Z &
7

|

ﬂJIO RO

ru&"
1 hu
50
i

0| g4 B3 HEa|o| BA HEHE

(Governor)O|LCt.

Configurator

function setFactory(address cometProxy, address newFactory) external

e cometProxy: 888 &8 Comet ZEAIQ| T4,
e newFactory: M8 XIYE Comet ZHEME HMER|O| T
o RETURN: Btetgf gig. @F &M A| EHRMO| F{AEICE

7{d{L| MH(Set Governor)

0| gt O|F MoF Al flo AURE [T ZE2EEZ2| 34! AH{L(Governor) ZHEHE FAE 4
StCt,
Configurator

function setGovernor(address cometProxy, address newGovernor) external

o cometProxy: 882 HEE Comet ZEA|Q| F4,
e newGovernor: Mz X|ye ALt 1T HHLL| 4
e RETURN: BFatgf QlS. @F 2 A| EGHAHMO| F[AEICE
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2| X} MH(Set Pause Guardian)

= o —

0| gt+= ZURE I Z2EZ2| A YAIFX| &2|XH(Pause Guardian) HEME FAE AHSHCL
0| &A= AUMRE 11T Lol S=(supply), H&(transfer), ¢1&(withdraw), S4/34t
(absorb), E& 0is=(buy collateral) S2| 2 S LAIFX|E & A= Het2 7HEIC

COMP EZ ERXE2 7 FLIE| HE[A|T(Community Multi-Sig)oil 2|51 Z2|=l& LAIFX| 22|

Kb =5 K| G

Configurator

function setPauseGuardian(address cometProxy, address newPauseGuardian)
external

ZZ2EE 7|5 YA|™X|(Pause Protocol Functionality)
O gt Of| 7| X| &=t F|2b0| YHE B2, NYE Z2EZ 7|52 YAECE Stt(paused)A|ZICt. Of
grE SEY o+ AU FAE AHH UL YAIFEX| 2t2[XEE0|CY,
Comet
function pausel(
bool supplyPaused,
bool transferPaused,
bool withdrawPaused,
bool absorbPaused,
bool buyPaused

override external

e supplyPaused: 2= AYS| Xt 35 7|5 Edstst7L] HZMStott,
e transferPaused: 2= A¥e Z2EZ W Xt HE 7|5E &dststr Lt HIZ M
o withdrawPaused: 2= AHe ZEEZ L Xjit QIE 7|58 &dslstr Lt H|&tdsteir
e absorbPaused: Z2EEZ2| Hit/E4 7|52 &dststALT HIZMSISITE,
e buyPaused: ZEEZ0| SF HEE Hilst= 7[5 EM3tst7 Lt HIgdslsiTt,
o RETURN: tretgf gi8. @F M Al EGHEMO| FAEICH
=2 LA|™X| 0{£(Is Supply Paused)
O] ehrE TEEZ| Xt S5 7[S0| SXf AKX HEfIX| R E LIEIU= S2|X 443 ghetolrt,
Comet
function isSupplyPaused() override public view returns (bool)
e RETURN: ZEEZE2| I35 7|S0| Sxf LAIYX| HEfQIX| I E LIEH= S22 2L
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& AAHX| 05 (Is Transfer Paused)
SRl LA™ K| AEHRIX| OJ2E LIEIH = 22(91 2t

mjo
iz
i
St
o

override public view returns (bool)

e RETURN: ZREZO| X
OIE AAHX| 0{5(Is Withdraw Paused)

Of Sixl| LAIEX JEHRIX] O{RE LIEfUE= S| &

T
N

orr

F EEZO| XpAk ol

(@]

rr
I=]

A
M

ol

Comet

function isWithdrawPaused() override public view returns (bool)

e RETURN: Z2EZ29| Q15 7|50 31K LAIHX| AEQIX| O{HZ LIEHHE= 22|91 2L,
HM/E4 LAMEX| 015 (Is Absorb Paused)
O] e ZEEZL| HUt/ES 7|50] oiXl LAIHX| HEHQIX| IR E LIEHL = S22 442 ettt

function isAbsorbPaused() override public view returns (bool)

e RETURN: Z2EZ9| % 7|50| 3 LAIFX| LEARIX| 0{FE LIEIL= S22 €L

theH O = YA|HX| 0{5L(Is Buy Paused)

0| g Z2EE0| 9t Hit/E4-E HE i (selling of absorbed collateral) 7[50] $x{ LAl
HX| SERIX| 0{RE LIEtL= S22 2t S Bretstrt
Comet
function isBuyPaused() override public view returns (bool)
AT DAIEX| HEQIX] O{RE LiEIL= S22 2L
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Configurator

function setBaseTokenPriceFeed(address cometProxy, address
newBaseTokenPriceFeed) external

o cometProxy: 882 H&¢ Comet ZEA|Q| F4,
e newBaseTokenPriceFeed: {2 X|H& Z20|A I|E ZHE2H
e RETURN: Htatgt i3S, @F Ui A| ESHEMO| F A EIC

v
B

EH5H H2|AH|0| E X (Set Extension Delegate)

0| &= Z2EEZ2| Comet 2% E2|AH|0|E(Comet extension delegate)2| 34 ZHE=Y

omet Ext so Lol MolE HIMES2 Comet.solzt SUst ﬁikl(proxy)é

ol 4

W B>
mor

Stom

=l
E
S

o oA
rok
0
O

Configurator

function setExtensionDelegate(address cometProxy, address
newExtensionDelegate) external

e cometProxy: 882 XMEY Comet ZEAIQ|

e newExtensionDelegate: MZ X|H&t &zt Hiz HIOI EMES| 3,
e RETURN: Et2tgf 9IS, @F &M A| EZHTHMO| FAEICE

X2 Kink 4 (Set Borrow Kink)

O] etr= AU E III 7| AHike] X1 O|XteE #&& H40|M2| Kink i &F T,

Configurator

function setBorrowKink(address cometProxy, uint64 newKink) external

o cometProxy: 882 H&< Comet ZEA[Q| FA
e newKink: {2 MA3t Kink mt2t0|E gt
e RETURN: EHeiz 912, @F WA A| E2HTMO| F|AESICE

L-Ti—HA HAC.

>
1]

O|X}Z 7|27| M - 5leH(Set Borrow Interest Rate Slope - Low)

)

X Q|2 2ALE g 7|1FEC 2, &t 0|XtE BA9| 7|27| stet(slope low bound)E 4

fjo

A=)

oA
ok pob

BN

Ct.

1=

rr

Configurator
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function setBorrowPerYearInterestRateSlopelLow(address cometProxy, uint64
newSlope) external

* newSlope: 7|§7| 5@ LIEHL = 23 gls Ea al

=
o RETURN: gfetgf i3, @F 2 Al E2HRM0] FAEICH
X1 O|XIE 7| 27| 4™ - A8HSet Borrow Interest Rate Slope - High)
O] gt 188 = THRIZE AR L 7IE2 R, A O|Rte 42| 7|27| &gt(slope high bound)2
MYsit.
Configurator

function setBorrowPerYearInterestRateSlopeHigh(address cometProxy,
uint64 newSlope) external

o cometProxy: 882 HE& Comet ZEA|Q| F4,
e newSlope: 7|27| &%t E LIEL= 25 gl= B4 2k
o RETURN: Bt2tgt g, @F UM Al E.E_H&“.jol FAEICH

xR O|XI2 7|27| M - 7|&F(Set Borrow Interest Rate Slope - Base)

O] == 192 = HRIZ AR gL 7IE 2=, XY 0|AtE J42| 7|E 7|27](slope base)E AFslCt

Configurator

function setBorrowPerYearInterestRateBase(address cometProxy, uint64
newBase) external

o cometProxy: 882 &% Comet ZEA|Q| F4,
e newSlope: 7|E7|27|E L =
o RETURN: Eretgf Si2. @F 9 Al ERTMO| FAEICH

a5 Kink 43(Set Supply Kink)

O] &= HUFRE III 7| AHite] 35 O|xte &8k JM0i|M2| Kink 2t 2FgiTt.

Configurator

function setSupplyKink(address cometProxy, uint64 newKink) external

o cometProxy: 882 X&% Co metE%AIQI T,
e newKink: {2 M&&t Kink Ti2talE 2t
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O gfr= 1HE = HRIZ ZAR L 7IEC R 35 0[A2 J42| 7|27] stete Adsit.
Configurator

function setSupplyPerYearInterestRateSlopeLow(address cometProxy, uint64

newSlope) external

o cometProxy: 882 HEE Comet ZEA|2| FA,

e newSlope: 7|27| 5tetS LIEtLE=E 85 Qle M4 2t

o RETURN: gretgt gls. @F M A| ESTHMO| FAEICH
=5 0|XIE 7|27| MFH - A5HSet Supply Interest Rate Slope - High)
Ol efe=1HE = HRIE ZARH L 7|IECE, 35 0[KtE SM2| 7|27| &ftts ddslrt.
Configurator

function setSupplyPerYearInterestRateSlopeHigh(address cometProxy,

uint64 newSlope) external

o cometProxy: 882 HEE Comet ZEA|Q| F4,

e newSlope: 7|27| 4et2 LIEIHE BS Q= M 4t

o RETURN: Eretgf o2, @F 2 A| ESZME0| FAEICH
=5 0|X}& 7|27| 43 - 7|F(Set Supply Interest Rate Slope - Base)
O] g 198 X TRIZE AR L 7[ERE, 38 0|kke JM2 7|& 7|87|E Hddseit
Configurator

function setSupplyPerYearInterestRateBase(address cometProxy, uint64
newBase) external

[0

o cometProxy: 882 M&8E Comet ZEAIQ| F
e newSlope: 7|& 7|27|E LIEIU= 2= gle B+ 4k
o RETURN: Btetgt gis. @F &M A| EHTHMO| FAEICE

AEOZ2E 712 7|4 MH (Set Store Front Price Factor)
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sh= HARA| 2B oiXto A XIZEl= E2(liquidation penalty)2| HlE2 MXSICL 0] A
A Hit/g oM HE IHE Al MEE= &el8 S Attot= ol AFSEICE 0| 242 10 ~ 18 HIE
AALE A HEE EHEICH

S -t

Configurator

function setStoreFrontPriceFactor(address cometProxy, uint64
newStoreFrontPriceFactor) external

o cometProxy: 888 H&¢ Comet ZEA|Q| T4,

e newStoreFrontPriceFactor: M2 8¥& 71A A+2,10 ~ 18 HIZ AHYE AE R
S e Y HEZE E3ISH 2L

o RETURN: Btetgt g, @F WM A| ESEMO| FAEICH

7|% X232 BA £ MA(Set Base Tracking Supply Speed)
O] g 7|= RS SF0te AYO| EME FAot= £ 2 AHSIT
Configurator

function setBaseTrackingSupplySpeed(address cometProxy, uint64
newBaseTrackingSupplySpeed) external

e cometProxy: 888 MEE Comet ZFAIQ| T4,
e newBaseTrackingSupplySpeed: ?10|8 7|£C2 HHE N ¥ X £E2 10 ~ 18 HIZ
AAYE A HERO| gL

o RETURN: Bfetgf glg. @F L Al ERMMO0| FAEICH,

71= KpaEREQ HAF & M (Set Base Tracking Borrow Speed)

HitS Xt AF0l 2d s =Aste £ 2T

°
ot
e
rr
~
o
ba

Configurator

function setBaseTrackingBorrowSpeed(address cometProxy, uint64
newBaseTrackingBorrowSpeed) external

e cometProxy: 882 XMEE Comet ZEAIQ| T2,
e newBaseTrackingBorrowSpeed: 0|8 7|ZC2 HAEl HM FAH K22 10 ~ 18HIZ
AH|LE A HERL| 2L

e RETURN: gfetgf giS. @F L Al ERiZME0] FAEICH
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Configurator

function setBaseMinForRewards(address cometProxy, uint104
newBaseMinForRewards) external

o cometProxy: 882 &Y Comet ZEA|Q| F4,
e newBaseMinForRewards: 7|= Xtit ZHEEO| “decimals” XtEl4=2tE 102 ASHIE2Z
A LE 7| RHALOl QF,

e RETURN: Bfetgf glg. @F L Al ERMMO0| FAEICH,

E| A X}e) st M3 (Set Borrow Minimum)

Configurator

function setBaseBorrowMin(address cometProxy, uintl1@4 newBaseBorrowMin)
external

o cometProxy: 882 HEE Comet ZEA|Q| FA4,
e setBaseBorrowMin: 7|= Xt ZHEZHE S| “decimals” X402 102 HEME2E A
U= F| A X FUS LIEIH = 25 @l H4 4L

e RETURN: Bfetgf glg. @F LM Al ERMMMO0| FAEICH,

0| gf+= JE TH|Z U2 HFsICL Z2EZ2| 7| XKE FH|Z0| 0| Aol =EHSHH ) HAk= T2
ESERH HEE e 4 giA| =0t
Configurator
function setTargetReserves(address cometProxy, uintl104
newTargetReserves) external
o cometProxy: 882 HEE Comet ZEA|Q| F4,
e newTargetReserves: 7| Xt ZHEMEQ| “decimals” XIEl2tE 102 ASMEZ2ZE A
AYE 7|= Xt ZH[Fe| A2 L= 25 §l= H4 2k
o RETURN: 2retgl gi2. 2F 2 A| EGHRMO| FAEICE
A XA EIHAD a New Asset)
O] gt HHEHAE Sl ZEES0| ME2 XS FI7F8HC
Configurator
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function addAsset(address cometProxy, AssetConfig calldata assetConfig)
external

e cometProxy: 882 MEY Comet ZEA|Q| T4
e assetConfig: MEE Of Xhoh 74 HiEof| F=7+E M | d™L.
o RETURN: Eretgl gi2. 2F 2 A| EGHRMO| FAEICE

7|E X2 0| E(Update an Existing Asset)

O] gtr= 7|E AfitE FHdok= TfefilE E &It

—

Configurator

function updateAsset(address cometProxy, AssetConfig calldata
newAssetConfig) external

o cometProxy: 882 MEE Comet ZEAIQ| F2A,

e newAssetConfig: ZEEZO| A4t 1 UG LHOI[M ~FE Xite| dHZe =) B oi2to|H
7t Ho{2 7| (overwrite)=ICt.

o RETURN: Btetgt gis. @F &M A| EZHIHMO| FAEICE

L

XAk Z2lo| A I| = ¢H|0| E(Update Asset Price Feed)

Of

ot

S RpAt| Zat0|A TS HEME FAS HE[0|EFITE

rr

A
T

Configurator

function updateAssetPriceFeed(address cometProxy, address asset, address
newPriceFeed) external

e cometProxy: dHS XN

Comet TEA|Q| FA,
e asset: 7|xX XRQ| ADIE HE

2HE IA
ZhE

-

EA
e newPriceFeed: M2 X|H& ZE2[0|A I|E ADE HEZMEO| =4,
e RETURN: BFatgt QlS. @F il A| EGHAMO| FAEICE

>
Kad
|I°
|:||'|

7|+ 210|0] E(Update Borrow Collateral Factor)

Of etr= T2 EZ W EF XU Xt HE A4S YHO|ESIT,

Configurator

function updateAssetBorrowCollateralFactor(address cometProxy, address
asset, uint64 newBorrowCF) external

o cometProxy: 882 HEE Comet ZEA|2| FA4,
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e asset: 7|x KXo ADIE HEZE =4,
 newBorrowCF: & A+E
o RETURN: gretgf gig8. 2@F ¢

2 gf210 ~ 18 Hi= AA|Het HEH.

I.

Il
0
=
|m
W
2
i
o
ﬂ
b
in

Ol g4 T2ES L S Hitel A EE A4 B0 Eict,

Configurator

function updateAssetLiquidateCollateralFactor(address cometProxy,
address asset, uint64 newlLiquidateCF) external

e cometProxy: 882 HEE Comet ZEA|Q| FA4,

e asset:7|x XHIo| ADIE HERME FA

e newLiquidateCF: &E A& LIEHe 4 URE, A E12 10 ~ 18 HiZ A7|st HEN.
o RETURN: Etetgf gi2. @F &M A| EHRMO| FAEICE

A7 4 210|0] E(Update Liquidation Factor)

Ol gtr= Z2EE W £ Arihe] Hih 7|5 YH|0|EEHTY.

Hit A= 0 04 1 0ISH(ZRN 2| A 2, H A HE 25 Aol XSkl= 342l Hlgs 28t
Ct.

Stete 2= 7 50| S100 A42e| WBTCE HEZ 253 )
ok WBTCS| HAL 7471 0. 92tH | HMXII} T A™S ML/ E4E I AFZX= 7|Z X2 S90
87| =ICt,

mo
Pl
Iy

Configurator

function updateAssetlLiquidationFactor(address cometProxy, address asset,
uint64 newLiquidationFactor) external

o cometProxy: 882 MEY Comet ZEAQ| T4,

e asset: 7|= XAt ADLE HEZHE FA4

e newLiquidationFactor: EAtARE LIEH = M4 202 A4 2210 ~ 18 HIZ A7
oI5 34|
= O .

e RETURN: gfetgf giS. @F L Al ERiZME0] FAEICH

Rt

ORJ

= st MA(Set Asset Supply Cap)
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Configurator

function updateAssetSupplyCap(address cometProxy, address asset, uint128
newSupplyCap) external

e cometProxy: 882 NMEE Comet ZEAIQ| T2,
o asset: 7|x XpAQ| ADIE HE-E A,
e newSupplyCap: XAt HAEE O] “decimals” AIEI$EHE 102] AEMS 2 ZE AH YE XpAH9|

HE
US LEI=E 23 gls ol

o RETURN: Etetgf gl @7 &

>-|_
0=

Al EhRM 0] FAEICH

— 1L

ERC-20 22| X} =4 £91(ERC-20 Approve Manager Address)

0| et EF #E|Xt A0 s Comet ZHEMETF HRst XtAte| ERC-20 5{&2f(allowance)2

olzxoz, BAA o
stof HSLIEI7} 0|2 S0l H

rr

O

]
ror
Sl

N RH
H
ol [Ulo
foi

HL

ol

N
-

40
ol

Comet

function approveThis(address manager, address asset, uint amount)
override external

o amount: ZZ|XIOfAH SUE Xprte| Aoz M4 HEfE HHE gL
o RETURN: Bralgt 9lg. @F Wil A| EZHAMO| £

o

| efr= AR HHH =45 HESIT

Configurator

function transferGovernor(address newGovernor) external

e newGovernor: A&EXC| Al AHH{L] F4,
* RETURN: gretgf glg. @F &y A| EZMO| FAEIT,
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o amount: MEY 7|= Aol o2 7|= Xt ZHEME| “decimals” AtEl-2HF 109 HEH|
Toz AHAUE 7t

e RETURN: Htatgt i3, 2F 2l A| EZHMMO| F A EICE
dlu] gt=(Helper Functions)

£ Z3a5Z(Total Supply)

L2EZ0| S5 7|= Aol S, SEX0AH =X €l O|X+S &fet 4f= LtEfHCt.

Comet

function totalSupply() override external view returns (uint256)

o RETURN: 7|= Xt AERMEO| “decimals” AH0tE 102 HEMS2E AAHYE 7| = ARt
.
Solidity

Comet comet = Comet(0OxCometAddress) ;
uint256 totalSupply = comet.totalSupply();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const totalSupply = await comet.callStatic.totalSupply();

& xtel2K(Total Borrow)

T2 EZO|M &l Xt El 7| = Aol S, 2= X0l thal =Xl O[AtS gfet 44 LIEFHICY.

Comet
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function totalBorrow() virtual external view returns (uint256)

» RETURN: 7|= Xttt #HEHE Q| “decimals” X130t 102 ASHSSE AA|YE 7| = Kt
.
Solidity

Comet comet = Comet(0xCometAddress);
uint256 totalBorrow = comet.totalBorrow();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const totalBorrow = await comet.callStatic.totalBorrow();

& ttH 2K Total Collateral)
232 DE F0| B3 HE AMo| X} SS FICE 2 QEEH TE XM FBS MM F4

1L
£ 7|2 st= i (mapping)s s, s At HEE B2 F2H|of| AZ2E|0f 22| EC.

struct TotalsCollateral {
uintl128 totalSupplyAsset;
uintl1l28 _reserved;

mapping(address => TotalsCollateral) public totalsCollateral;

e address: BE MOl HEE

e RETURN: ZE2EZ L & Xt ’SE fEFEdEI C0|HE = &tet= 1A |(struct)E BHatstrt,

e totalSupplyAsset: ZEEZO| NEE HE XHite| Z8F2 LIEH = Solidity uint128 2t
O, Xt HEMEC| “decimals” X502 102 HEMSCE AFYE L

Solidity

Comet comet = Comet(0OxCometAddress);
TotalsCollateral totalsCollateral =
comet.totalsCollateral(OxERC20Address);

Ethers.js v5.x
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const comet = new ethers.Contract(contractAddress, abilson, provider);
const [ totalSupplyAsset ] = await
comet.callStatic.totalsCollateral('0xERC20Address"');

FoH (O Xt &) S BFEFSCt. Al 0| SRl XY

function balanceOf(address account) external view returns (uint256)

e account: 7| XAt THHS R3S HHO| FA.
e RETURNS: X|H=l AHO| ZZ2EZ LHYM 2Rt 7| = KtAto| Zto(O|Xt &) S Higtetn], XHik 74
E=EQ| “decimals” XIEI40HE 102 HENES2Z AAHUE 25 gl= M4 Z4H0|Ct,

Solidity

Comet comet = Comet(0OxCometAddress) ;
uint balance = comet.balanceOf(0xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const balance = await comet.callStatic.balanceOf('0xAccount');

X! Ztet(Borrow Balance)

| = RHeke| RY THH(O[X} 223)S BrEketrt A el 7= Rt

function borrowBalanceOf(address account) external view returns
(uint256)

e account: XtAUEl 7| = XAt ZHH S R3S HHO| FA.
e RETURNS: X|HE HH0o| ZZ2EZ LHOf|M XISt 7| = KpAto| ZHoH(OfX} &) 2 Hhatstnd, XHit A
EZHEQ| “decimals” XIEl40H2 109] HENECE AHYUE B Q= M4 gfo|Ct

Solidity
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Comet comet = Comet(0xCometAddress);
uint owed = comet.borrowBalanceOf(0xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const owed = await comet.callStatic.borrowBalanceOf('@xAccount');

7| |0|E{(Account Data)

Z2EBS 7|E KPS BISALE RYSHS 2 Aol chef 213 2 2152 Sof ol0]EIS FXCY,
5 21

OlE{=AHE 45 712 ot BN MEEH, siE Fas 2 JEE H2 FTHE 712

E

Comet

struct UserBasic {
int104 principal;
uint64 baseTrackingIndex;
uint64 baseTrackingAccrued;
uintl6 assetsln;

mapping(address => UserBasic) public userBasic;

e address: ZZEZS AT AFHQ T4,

o RETURN: siE Al™at 2tAE X& H0|EE Zefote L2ME Pretei),
e principal: AXNO| TZ2EZ0| 3=8H 0Lt ::l7
7|%&= AHetel &2 LIEHH = Solidity int104 gf

e baseTrackingIndex: A&e| QIHAS fEHHL'Sohduyu1nt64

» baseTrackingAccrued: AH0| +Xst O[Xt FHZ LIEIHLH= Sohdlty uint64 2t

o assetsIn: AEHO| HE 2 358 XSS A= Solidity uint16 2t Of M& &4l2
THEE0|H, 7tA B S ?I5H AL EICEH

Solidity

Comet comet = Comet(0OxCometAddress);
UserBasic userBasic = comet.userBasic(0xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const [ principal, baseTrackingIndex, baseTrackingAccrued, assetsIn | =
await comet.callStatic.userBasic('@xAccount');
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X "B T3] (Get Asset Info)

0] &tz== Ehe XpAtOf CHEH M E ekt 07]0l= 2hE 7|4 (collateral factors), XHAke| Zato|A
I|E A4 S CHFSHOO|E 7t ZetEICEH R E AHite| §HE 8= (loop)sto] 7 e{H ) sixf T2 E 0|
M X5t B E Ao & 78 LHEIU= 4= numAssetsE AtEstH EICL
Comet
struct AssetInfo {
uint8 offset;
address asset;
address priceFeed;
uint64 scale;
uint64 borrowCollateralFactor;
uint64 liquidateCollateralFactor;
uint64 liquidationFactor;
uint128 supplyCap;
¥
function getAssetInfo(uint8 i) public view returns (AssetInfo memory)
o 1:ZZEZO XHH0| F7HEl = AMof| IHE B XpAte| QIElA OlEIA = 0 Ef A|ZFSITE,
e RETURNS: AssetInfo2t= #=A| FEfE BHE Xt HHE dhalstrt,
o offset: ZEEZ0|| XRLH0| FIHEl &= AMOf| HE B E XpLhe| QIEA,
o asset: XRfe| ADIE HAEME A
e priceFeed: siiE BE XHte| ZE[O[A T|E HEME A
e scale: HHE I A XBlI- E7[EC2 10 ~ x w2 7HK = ™ (mteger)
e borrowCollateralFactor: AMO| HE 7IX|E 7|EC 2 RS £~ = HIZ(0|XH =& 2
LIEHLH= XM BHE Al
Hretai2 10 ~ 18 Hi= A YEl AF LIEH = d== 240|C
mL650@00@@@000@@000@—»659@
. liquidateCollateralFacto r: AZ0| FLt=|7] Mol RUe &~ U= EHE 7HR| H|[Z(0[At 2
22 LIEt= Ho B A=,
Hrshi2 10 ~ 18 HiE AA|YEl AE LIEH = d= 240|C
0ll: 850000000000000000 — 85%.
o liquidationFactor: i A MEE|=As2, 10 ~ 18 HIZ AHHE A+E LIEH = W
= 240|CF
0ll: 930000000000000000 — 7%2| HLt HZ 2 o|O|GtCY,
e supplyCap: & XHie| S5 ot E LIEHLE B4 2=, At A XEI+E 7[EC2 10
~ x HIE AAHYEICE
Solidity
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Comet comet = Comet(0xCometAddress);
AssetInfo info = comet.getAssetInfo(0);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const infoObject = await comet.callStatic.getAssetInfo(0);

F=A 7|k XjA EH H X8| (Get Asset Info By Address)

struct AssetInfo {
uint8 offset;
address asset;
address priceFeed;
uint64 scale;
uint64 borrowCollateralFactor;
uint64 liquidateCollateralFactor;
uint64 liquidationFactor;
uint128 supplyCap;

function getAssetInfoByAddress(address asset) public view returns
(AssetInfo memory)

e address: Ef& XtAO| FA4,
e RETURNS: AssetInfo2t= &AM HEHZE BHE Xt HEHE BHSSIHTt
o offset: ZEEZO| XpAO| FIHE &AM 0f| (2 B E KRl QIElA
e asset: BHHE XM ADIE AHAEME =4
e priceFeed: alig EIE XHite| Z2I0|A T|E HEME FA4,
e scale: &E Ito| A XEILE V|ECE2 10
e borrowCollateralFactor: AH0| && 7Ix]|
LIEILH = RH EHE A=,
HHEHI2 10 ~ 18 HiZ AH Y= A5 LIEHE= M4 ZH0|CH
0ll: 650000000000000000 — 65%.
e liquidateCollateralFactor: A™0| HAL[7| Hof| XIEr 4~ = BHE 74X[ H[Z(O|X} &2
gh)= LIEILH = HAH EE A5,
HFEHI2 10 ~ 18 HiZ AH Y= A4-E LIEHHE= M4 ZH0|CH
0ll: 850000000000000000 — 85%.
e liquidationFactor: ditA| HEE= A=, 10 ~ 18 HIE AAHYE A LIEILHE H
2= 240|CF.

H
JEoR XYE = A= HIZ(0IAt 2&) S
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|05t
o supplyCap: &E Aol 32 St E LIEtUE o 2=
~ X HE AHYEICY,

Solidity

Comet comet = Comet(0OxCometAddress);
AssetInfo info = comet.getAssetInfoByAddress(0xAsset);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const infoObject = await
comet.callStatic.getAssetInfoByAddress('0OxAsset');

7124 =3|(Get Price)

T2 EZQ| A 7142 Q23 Zafo|A uj=of ofs H|0|EEICt Xpato] Sl 7H4E 3|t H, siE
|~ mE 7

=
74 3o
Xprtol m2t0 C 7HEYME FAE getPrice &40 MYsHO} S,

O] et== AHHL| USD 7[& 714 S Bheksttd, ~4F O[5t SAI2|7EK| EA[EICE,

— —

o priceFeed: aliE XpAte| H|QI213 Z2I0|A E|E HEMECS| ERC-20 T4,
e RETURNS: USD 7|& 7tA g Htetstny, A7 O|o 8XI2|E 7HA|= 22, 10 ~ 8HIE AAHY

H= ol XA
=l -2 A= gl-r.

0ofl: 500000000000 — XH:t2| 7+240] S5000 USDE 2|0|6HCt

Solidity

Comet comet = Comet(0xCometAddress);
uint price = comet.getPrice(0xAssetAddress);

Ethers.js v5.x

const comet
const price

new ethers.Contract(contractAddress, abiJson, provider);
await comet.callStatic.getPrice(usdcAddress);

7™ o|x} ¥ H & =™ (Accrue Account)

0| &= S8 AIE Chsl O|xtet 249 & =X (manual accrual)s ZSstct.
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Comet

function accrueAccount(address account) override external

e account: O|XIet HAZ XA
e RETURN: Etatgf Qlg. @ F YA A| EGHEHMO| F[AEICH

Solidity

Comet comet = Comet(0xCometAddress);
uint price = comet.accrueAccount(@xAccount);

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
await comet.accrueAccount('@xAccount');

Z2EE 4™ X3|(Get Protocol Configuration)

O efr= A UEMEN MYl EF Comet QAUAH A HF XK S Hhetotrt,

—

Configurator

struct Configuration {
address governor;
address pauseGuardian;
address baseToken;
address baseTokenPriceFeed;
address extensionDelegate;

uint64 supplyKink;

uint64 supplyPerYearInterestRateSlopelow;
uint64 supplyPerYearInterestRateSlopeHigh;
uint64 supplyPerYearInterestRateBase;
uint64 borrowKink;

uint64 borrowPerYearInterestRateSlopelow;
uint64 borrowPerYearInterestRateSlopeHigh;
uint64 borrowPerYearInterestRateBase;
uint64 storeFrontPriceFactor;

uint64 trackingIndexScale;

uint64 baseTrackingSupplySpeed;

uint64 baseTrackingBorrowSpeed;

uintl104 baseMinForRewards;

uintl04 baseBorrowMin;
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uintl104 targetReserves;

AssetConfig[] assetConfigs;

function getConfiguration(address cometProxy) external view returns
(Configuration memory)

o cometProxy: 8% FHE Z3|g Comet ZEA[Q| =4,

e RETURNS: ZEEZ H4d JHE geteirt.

(o]
o

o

Solidity

governor: Z2EZ HHLHO| T4,

pauseGuardian: Z2EZ LA|EX| &2|Xte| FA,

baseToken: ZEEZQ| 7|& XAt ADIE HEE FA4
baseTokenPriceFeed: Z2EE 7|x XAO| Z2f0|A T|= ADIE ZHEME F4
extensionDelegate: Comet.so 10 Z&=[X| 42 FIHMEE 2§t E2|AH0

2 (CometExt.sol).

supplyKink: 3& & J42| Kink X|H0o|A 2| O|XtE HEL.
supplyPerYearInterestRateSlopeLow: &5 &0
supplyPerYearInte restRateSlopeHigh' 3550
supplyPerYearInterestRateBase: 53 & 0|X f% Mo 7|&E 7271
borrowKink: X & Z49| Kink X|&of| 2] lef%
borrowPerYearInterestRateSlopelLow: X2
borrowPerYearInterestRateSlopeHigh: Xt &0
borrowPerYearInterestRateBase: X1 & O|XI2 4:—._19| 71& 71271
storeFrontPriceFactor: ik A| BE X0l A MY == U2l HIE.
trackingIndexScale: Z2EZE H4 X olel Aol A7,
baseTrackingSupplySpeed: S FHE= Z2EE A9 £,
baseTrackingBorrowSpeed: XX FH=l= T2EEZ H49[ K.
baseMinForRewards: A0 H&S £&517| 2la Z=EEZ0| SE&dH0f of= £ 7=

INFRRS S

baseBorrowMin: 31&&|= &4 Xt ZH.
targetReserves: Z2EEZ0| SE HEE O 0|4 EOHSHA| 24/ £l = &H|Z SHE.
assetConfigs: ZEEZ0M X[AHE[= 2= A2 HIE.

Configurator configurator = Configurator(@xConfiguratorAddress);
Configuration config = configurator.getConfiguration(0xCometProxy);

Ethers.js v5.x
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const configurator = new ethers.Contract(contractAddress, abilJson,
provider) ;

const config = await
configurator.callStatic.getConfiguration('@xCometProxy"');

ky
S2

i E 2| =3|(Get Comet Factory)

I

(@)

o

2o HER| HEHE| FAZS XalsiCt

rr

A
T

Configurator

function factory(address cometProxy) public view returns (address
cometFactory)

e cometProxy: Comet ZEA| ZHEEQ[ T4
o RETURNS: X|ZE Comet QIAE A0 Ciol D8I MEE| HEREO| zA,

Solidity

Configurator configurator = Configurator(@xConfiguratorAddress);
CometFactory factory = configurator.factory(@xCometProxy);

Ethers.js v5.x

const configurator = new ethers.Contract(contractAddress, abiJson,
provider);

const factoryAddress = await
configurator.factory.getConfiguration('@xCometProxy"');

7|= KOS HE X 35](Get Base Asset Market Information)

Ol etr= Z2EZ OIS Sl = D7/ =

o
o
g

slgtrt,
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struct TotalsBasic {
uint64 baseSupplylIndex;
uint64 baseBorrowlIndex;
uint64 trackingSupplyIndex;
uint64 trackingBorrowIndex;
uintl104 totalSupplyBase;
uintl104 totalBorrowBase;
uint4@ lastAccrualTime;
uint8 pauseFlags;

function totalsBasic() public override view returns (TotalsBasic memory)

e RETURNS: CometStorage.sol0| Ho|& TotalsBasic 7= HEHZ 7|= Xtot O HE
£ Uttty

o baseSupplyIndex: 3EX0IAH FAE O[XE Attst7| st Y 7| = Xpit Z& QlEA
(global base supply index).

e baseBorrowIndex: XtX7t X|23HO0F & O|XHE A
(global base borrow index).

e trackingSupplyIndex: 7|= XHHE SEtte AYSL F0{EE FHot= T QleA
(global index).

e trackingBorrowIndex: 7|= XhE XHste AW S2| F0{EE FHot= Y ¢lH|

e totalSupplyBase: ZEEZ0| sixf S5 7|= Xite| FHEC=Z 7| At ZHEEQ

B
_O'I_I
~
10
Q'I_I
gal
2
N
rl
Pal
Ral
ball
e
o
L
|>

K

“decimals” XI&l4=2t3 102 HEMECZE AHLE BS Qe M4,
e totalBorrowBase: ZEEZ0||AM S XIUE 7| = Kt BHOZ ) 7| = Xt ZHEE 9|
“decimals” XI5 402 102] HENECE AHYUE B Qe H4.

e lastAccrualTime: Z2EZE9| O|X} =H0| MUYHMOZ OIX|ZUOZ AHAE AIHOZ QUEA of
I3 0|F = el 25 EfUARI

e pauseFlags: HO|H XME &242 /el ZE Z2EZ 7|5 €A
2l 1. XkM|et LH2 2 Pause Protocol Functionality $+=& 211614 HI2HC}

0
>
0>
i
i
i
M
-
rr
o
1
il

Solidity

Comet comet = Comet(0OxCometAddress);
TotalsBasic tb = comet.totalsBasic();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const [ baseSupplyIndex, baseBorrowIndex, trackingSupplyIndex,
trackingBorrowIndex, totalSupplyBase, totalBorrowBase, lastAccrualTime,
pauseFlags | = await comet.callStatic.totalsBasic();
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https://docs.compound.finance/governance/#pause-protocol-functionality

71= KM AFAY T3|(Get Base Accrual Scale)

Of efri= 7|2 Apite| B4 & O[X} =X0f| A8 E|= 2A|Y gfE =28t

function baseAccrualScale() override external pure returns (uint64)

o RETURNS: 7|= Attt &8 22 A EHR2 A the o] AP S FA5H= O AR8E= F

Solidity

Comet comet = Comet(0OxCometAddress);
uint baseAccrualScale = comet.baseAccrualScale();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const baseAccrualScale = await comet.callStatic.baseAccrualScale();

7|= Kok oldlA A2 X 35](Get Base Index Scale)
O| gt 7| RpAF QIEIA O] AU ZHS X 3|GHTT
Comet

function baseIndexScale() override external pure returns (uint64)

o RETURNS: QIH|AE Ao T2 Athe T AH Y S FA5H= O AFEEl= el

Solidity

Comet comet = Comet(0OxCometAddress);
uint baseIndexScale = comet.baseIndexScalel();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const baseIndexScale = await comet.callStatic.baseIndexScalel();

A5 AA|Y =35](Get Factor Scale)
Ol efr= TEEEZ BE Al 02 S0 XY BE A5 S0 AFBE= AAY 22 =s|stC)
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Comet

function factorScale() override external pure returns (uint64)

e RETURNS: =5 A= THR|Z2 Athe I AF|RS F4

_O'£

rr
i
Rl
0
m
rr
0z
iR
£y

Solidity

Comet comet = Comet(0OxCometAddress);
uint factorScale = comet.factorScalel();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const factorScale = await comet.callStatic.factorScale();

714 AA|Y x=3|(Get Price Scale)

Ol et= T2 EZ L USD 7|& 7H40]| AR E|= A7 (scale) M4 gt Z3IstC} of: 8 decimals

function priceScale() override external pure returns (uint64)

e RETURNS: 712 gt8 44 THR(2 Altre ] AP S FA45H= | AgEl= d 4t

Solidity

Comet comet = Comet(0OxCometAddress);
uint priceScale = comet.priceScale();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const priceScale = await comet.callStatic.priceScalel();

E|CH XA~ X 3|(Get Max Assets)

O] et~= HUF2E III0IA SAIO X RE 4= QA= AHtke] [T 7H+Z Z=2[6lrt
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function maxAssets() override external pure returns (uint8)

e RETURNS: Huh2E IIIOIM SA[Of X|HE 4 A= Kp&re| Z[oh 74,

Solidity

Comet comet = Comet(0OxCometAddress);
uint maxAssets = comet.maxAssets();

Ethers.js v5.x

const comet = new ethers.Contract(contractAddress, abilson, provider);
const maxAssets = await comet.callStatic.maxAssets();

izt xtoi(Bulk Actions)

It 111 ZEH|0|A0|= Bulkerzh=s 2|8 HEZEQ| 51
21 7i2| Comet &= T EZHMM LHO|M AEX o2 AlSHSH 4~ QI E M7 =[O °'Ef

Bulker ZAEMES| AL Al2{|i= CIS2t 220, 0]0 = &= K| =Lt

o HE XIS S5t SAIOf 7[= RHiks RSt
o HIOJE[2 EVM EZ(0l: Ether)g 2 S&5tHLt 21E517|.
o AFo| Tt 22 (dust)S 7K 811 7| = AHihg TESHAL 1S5,

SZ(Invoke)

0| &tr= SEXVF092] 719 M B =(action codes)2t 2H|0|E{(calldatas) HHE S MEsto], EHY
EUTME LHOIM XA = SHMA Aaligh = AT = SHf

Bulker

/// @notice The action for supplying an asset to Comet
bytes32 public constant ACTION_SUPPLY_ASSET = "ACTION_SUPPLY_ASSET";

/// @notice The action for supplying a native asset (e.g. ETH on
Ethereum mainnet) to Comet

bytes32 public constant ACTION_SUPPLY_NATIVE_TOKEN =
"ACTION_SUPPLY_NATIVE_TOKEN";

/// @notice The action for transferring an asset within Comet
bytes32 public constant ACTION_TRANSFER_ASSET = "ACTION_TRANSFER_ASSET";

/// @notice The action for withdrawing an asset from Comet

No. 47 | 49




bytes32 public constant ACTION_WITHDRAW_ASSET = "ACTION_WITHDRAW_ASSET";

/// @notice The action for withdrawing a native asset from Comet
bytes32 public constant ACTION_WITHDRAW_NATIVE_TOKEN =
"ACTION_WITHDRAW_NATIVE_TOKEN";

/// @notice The action for claiming rewards from the Comet rewards
contract
bytes32 public constant ACTION_CLAIM_REWARD = "ACTION_CLAIM_REWARD";

function invoke(bytes32[] calldata actions, bytes[] calldata data)
external payable

e actions: ZIEZE| Hol=l HMo| CHSst= bytes32 EXHEo| I,

e data: invoke EAMMOIM S EE 2 AM0f st =H([0|E BIE.

= comet: A5ZE% Comet QIAEIAS| FA

» to: IZEZ LR = Q89 EXNX| T4,

» asset: ERC-20 At HEBHES| T4,

= amount: AR HEHEQ| “decimals” A5l40HE 102 HEMEOE AHUE= £
S = Ha YEHO| KpAt £EF,

o HO|E|E EZ 34, HIOIE|E EZ 21&(0]: 0|E2|Z H|2IHIe| ETH)

= comet: &SEEE Comet QIAEHAS| F A,
» to: ZREZE UER £ R SXX| =4,
= amount: HIO|E|E EVM EZ9| A4 XS5l (HYUD)H| HF 102 HASHME2E A
UE 25 gl= 4 e HIO|E|H EZ 3
e RETURN: gtatgf 913, @F 2 Al ERHAMO| F A EICE

Solidity

Bulker bulker = Bulker(0xBulkerAddress);

// ERC-20 “approve’ the bulker. Then Comet "allow the bulker to be a
manager before calling " invoke'.

bytes memory supplyAssetCalldata = (abi.encode('0@xCometAddress’,
'OxAccount', 'OxAsset', amount);

bulker.invoke([ "ACTION_SUPPLY_ASSET' ], [ supplyAssetCalldata |);

Ethers.js v5.x
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const bulker = new ethers.Contract(contractAddress, abilson, provider);
// ERC-20 “approve’ the bulker. Then Comet "allow the bulker to be a
manager before calling " invoke'.

const supplyAssetCalldata =
ethers.utils.defaultAbiCoder.encode(['address', 'address', 'address',
'uint'], ['@xCometAddress', 'OxAccount', '@OxAsset', amount]);

await bulker.invoke([ 'ACTION_SUPPLY_ASSET' |, [ supplyAssetCalldata |);
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