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Compound.js	is	a	JavaScript	SDK	for	Ethereum	and	the	Compound	Protocol.	It	wraps	around	Ethers.js,	which	is	its	only	dependency.	It	is	designed	for	both	the	web	browser	and	Node.js.	The	SDK	is	currently	in	open	beta.	Use	at	your	own	risk.	For	bugs	reports	and	feature	requests,	either	create	an	issue	in	the	GitHub	repository	or	send	a	message	in	the	Development	channel	of	the	Compound	Discord.	Constructor	Creates	an	instance	of	the	Compound.js	SDK.	[provider]	(Provider	|	string)	Optional	Ethereum	network	provider.	Defaults	to	Ethers.js	fallback
mainnet	provider.	[options]	(object)	Optional	provider	options.	RETURN	(object)	Returns	an	instance	of	the	Compound.js	SDK.	var	compound	=	new	Compound(window.ethereum);	//	web	browservar	compound	=	new	Compound('	');	//	HTTP	providervar	compound	=	new	Compound();	//	Uses	Ethers.js	fallback	mainnet	(for	testing	only)var	compound	=	new	Compound('goerli');	//	Uses	Ethers.js	fallback	(for	testing	only)//	Init	with	private	key	(server	side)var	compound	=	new	Compound('	,	{	privateKey:	'0x_your_private_key_',	//	preferably	with	environment
variable});//	Init	with	HD	mnemonic	(server	side)var	compound	=	new	Compound('mainnet'	{	mnemonic:	'clutch	captain	shoe...',	//	preferably	with	environment	variable});Compound	III	(Comet)	Object	Initialization.	This	accepts	the	same	parameters	as	the	Compound	constructor.	An	error	will	be	thrown	initially	and	whenever	a	method	is	called	if	the	provider	does	not	match	the	network	of	the	specific	Comet	deployment.	The	SDK	constants	as	well	as	a	method	in	the	Comet	documentation	note	the	Comet	deployments	that	Compound.js	supports.var	compound
=	new	Compound(window.ethereum);var	comet	=	compound.comet.MAINNET_USDC();	//	provider	from	`compound`	will	be	used	unless	on	is	explicitly	passedEthereum	Methods	These	methods	facilitate	interactions	with	the	Ethereum	blockchain.	Ethereum	Read	This	is	a	generic	method	for	invoking	JSON	RPCs	eth_call	with	Ethers.js.	Use	this	method	to	execute	a	smart	contracts	constant	or	non-constant	member	without	using	gas.	This	is	a	read-only	method	intended	to	read	a	value	or	test	a	transaction	for	valid	parameters.	It	does	not	create	a	transaction
on	the	block	chain.	address	(string)	The	Ethereum	address	the	transaction	is	directed	to.	method	(string)	The	smart	contract	member	in	which	to	invoke.	[parameters]	(any[])	Parameters	of	the	method	to	invoke.	[options]	(CallOptions)	Options	to	set	for	eth_call,	optional	ABI	(as	JSON	object),	and	Ethers.js	method	overrides.	The	ABI	can	be	a	string	of	the	single	intended	method,	an	array	of	many	methods,	or	a	JSON	object	of	the	ABI	generated	by	a	Solidity	compiler.	RETURN	(Promise)	Return	value	of	the	invoked	smart	contract	member	or	an	error	object	if	the
call	failed.	const	cEthAddress	=	Compound.util.getAddress(Compound.cETH);(async	function()	{	const	srpb	=	await	Compound.eth.read(	cEthAddress,	'function	supplyRatePerBlock()	returns	(uint256)',	//	[],	//	[optional]	parameters	//	{}	//	[optional]	call	options,	provider,	network,	plus	Ethers.js	"overrides"	);	console.log('cETH	market	supply	rate	per	block:',	srpb.toString());})().catch(console.error);Ethereum	Trx	This	is	a	generic	method	for	invoking	JSON	RPCs	eth_sendTransaction	with	Ethers.js.	Use	this	method	to	create	a	transaction	that	invokes	a	smart
contract	method.	Returns	an	Ethers.js	TransactionResponse	object.	address	(string)	The	Ethereum	address	the	transaction	is	directed	to.	method	(string)	The	smart	contract	member	in	which	to	invoke.	[parameters]	(any[])	Parameters	of	the	method	to	invoke.	[options]	(CallOptions)	Options	to	set	for	eth_sendTransaction,	(as	JSON	object),	and	Ethers.js	method	overrides.	The	ABI	can	be	a	string	optional	ABI	of	the	single	intended	method,	an	array	of	many	methods,	or	a	JSON	object	of	the	ABI	generated	by	a	Solidity	compiler.	RETURN	(Promise)	Returns	an
Ethers.js	TransactionResponse	object	or	an	error	object	if	the	transaction	failed.	const	oneEthInWei	=	'1000000000000000000';const	cEthAddress	=	'0x4ddc2d193948926d02f9b1fe9e1daa0718270ed5';const	provider	=	window.ethereum;(async	function()	{	console.log('Supplying	ETH	to	the	Compound	Protocol...');	//	Mint	some	cETH	by	supplying	ETH	to	the	Compound	Protocol	const	trx	=	await	Compound.eth.trx(	cEthAddress,	'function	mint()	payable',	[],	{	provider,	value:	oneEthInWei	}	);	//	const	result	=	await	trx.wait(1);	//	JSON	object	of	trx	info,	once
mined	console.log('Ethers.js	transaction	object',	trx);})().catch(console.error);	The	Compound	protocol	is	based	on	the	Compound	Whitepaper	(2019);	the	codebase	is	open-source,	and	maintained	by	the	community.	The	app.compound.finance	interface	is	open-source,	and	maintained	by	the	community.	Please	join	the	#development	room	in	the	Compound	community	Discord	server;	Compound	Labs	and	members	of	the	community	look	forward	to	helping	you	build	an	application	on	top	of	Compound.	Your	questions	help	us	improve,	so	please	dont	hesitate	to
ask	if	you	cant	find	what	you	are	looking	for	here.	Guides	Networks	The	Compound	Protocol	is	currently	deployed	on	the	following	networks:	You	can	also	see	a	full	list	of	all	deployed	contract	addresses	here.	Protocol	Math	The	Compound	protocol	contracts	use	a	system	of	exponential	math,	ExponentialNoError.sol,	in	order	to	represent	fractional	quantities	with	sufficient	precision.	Most	numbers	are	represented	as	a	mantissa,	an	unsigned	integer	scaled	by	1	*	10	^	18,	in	order	to	perform	basic	math	at	a	high	level	of	precision.	cToken	and	Underlying
Decimals	Prices	and	exchange	rates	are	scaled	by	the	decimals	unique	to	each	asset;	cTokens	are	ERC-20	tokens	with	8	decimals,	while	their	underlying	tokens	vary,	and	have	a	public	member	named	decimals.	cToken	cToken	Decimals	Underlying	Underlying	Decimals	cETH	8	ETH	18	cAAVE	8	AAVE	18	cBAT	8	BAT	18	cCOMP	8	COMP	18	cDAI	8	DAI	18	cFEI	8	FEI	18	cLINK	8	LINK	18	cMKR	8	MKR	18	cSUSHI	8	SUSHI	18	cTUSD	8	TUSD	18	cUNI	8	UNI	18	cUSDC	8	USDC	6	cUSDP	8	USDP	18	cUSDT	8	USDT	6	cWBTC	8	WBTC	8	cYFI	8	YFI	18	cZRX	8	ZRX	18
Interpreting	Exchange	Rates	The	cToken	Exchange	Rate	is	scaled	by	the	difference	in	decimals	between	the	cToken	and	the	underlying	asset.oneCTokenInUnderlying	=	exchangeRateCurrent	/	(1	*	10	^	(18	+	underlyingDecimals	-	cTokenDecimals))Here	is	an	example	of	finding	the	value	of	1	cBAT	in	BAT	with	Web3.js	JavaScript.const	cTokenDecimals	=	8;	//	all	cTokens	have	8	decimal	placesconst	underlying	=	new	web3.eth.Contract(erc20Abi,	batAddress);const	cToken	=	new	web3.eth.Contract(cTokenAbi,	cBatAddress);const	underlyingDecimals	=	await
underlying.methods.decimals().call();const	exchangeRateCurrent	=	await	cToken.methods.exchangeRateCurrent().call();const	mantissa	=	18	+	parseInt(underlyingDecimals)	-	cTokenDecimals;const	oneCTokenInUnderlying	=	exchangeRateCurrent	/	Math.pow(10,	mantissa);console.log('1	cBAT	can	be	redeemed	for',	oneCTokenInUnderlying,	'BAT');There	is	no	underlying	contract	for	ETH,	so	to	do	this	with	cETH,	set	underlyingDecimals	to	18.	To	find	the	number	of	underlying	tokens	that	can	be	redeemed	for	cTokens,	multiply	the	number	of	cTokens	by	the
above	value	oneCTokenInUnderlying.underlyingTokens	=	cTokenAmount	*	oneCTokenInUnderlyingCalculating	Accrued	Interest	Interest	rates	for	each	market	update	on	any	block	in	which	the	ratio	of	borrowed	assets	to	supplied	assets	in	the	market	has	changed.	The	amount	interest	rates	are	changed	depends	on	the	interest	rate	model	smart	contract	implemented	for	the	market,	and	the	amount	of	change	in	the	ratio	of	borrowed	assets	to	supplied	assets	in	the	market.	See	the	interest	rate	data	visualization	notebook	on	Observable	to	visualize	which
interest	rate	model	is	currently	applied	to	each	market.	Historical	interest	rates	can	be	retrieved	from	the	MarketHistoryService	API.	Interest	accrues	to	all	suppliers	and	borrowers	in	a	market	when	any	Ethereum	address	interacts	with	the	markets	cToken	contract,	calling	one	of	these	functions:	mint,	redeem,	borrow,	or	repay.	Successful	execution	of	one	of	these	functions	triggers	the	accrueInterest	method,	which	causes	interest	to	be	added	to	the	underlying	balance	of	every	supplier	and	borrower	in	the	market.	Interest	accrues	for	the	current	block,	as
well	as	each	prior	block	in	which	the	accrueInterest	method	was	not	triggered	(no	user	interacted	with	the	cToken	contract).	Interest	compounds	only	during	blocks	in	which	the	cToken	contract	has	one	of	the	aforementioned	methods	invoked.	Here	is	an	example	of	supply	interest	accrual:	Alice	supplies	1	ETH	to	the	Compound	protocol.	At	the	time	of	supply,	the	supplyRatePerBlock	is	37893605	Wei,	or	0.000000000037893605	ETH	per	block.	No	one	interacts	with	the	cEther	contract	for	3	Ethereum	blocks.	On	the	subsequent	4th	block,	Bob	borrows	some
ETH.	Alices	underlying	balance	is	now	1.000000000151574420	ETH	(which	is	37893605	Wei	times	4	blocks,	plus	the	original	1	ETH).	Alices	underlying	ETH	balance	in	subsequent	blocks	will	have	interest	accrued	based	on	the	new	value	of	1.000000000151574420	ETH	instead	of	the	initial	1	ETH.	Note	that	the	supplyRatePerBlock	value	may	change	at	any	time.	Calculating	the	APY	Using	Rate	Per	Block	The	Annual	Percentage	Yield	(APY)	for	supplying	or	borrowing	in	each	market	can	be	calculated	using	the	value	of	supplyRatePerBlock	(for	supply	APY)	or
borrowRatePerBlock	(for	borrow	APY)	in	this	formula:Rate	=	cToken.supplyRatePerBlock();	//	IntegerRate	=	37893566ETH	Mantissa	=	1	*	10	^	18	(ETH	has	18	decimal	places)Blocks	Per	Day	=	7200	(12	seconds	per	block)Days	Per	Year	=	365APY	=	((((Rate	/	ETH	Mantissa	*	Blocks	Per	Day	+	1)	^	Days	Per	Year))	-	1)	*	100Here	is	an	example	of	calculating	the	supply	and	borrow	APY	with	Web3.js	JavaScript:const	ethMantissa	=	1e18;const	blocksPerDay	=	7200;	//	12	seconds	per	blockconst	daysPerYear	=	365;const	cToken	=	new	web3.eth.Contract(cEthAbi,
cEthAddress);const	supplyRatePerBlock	=	await	cToken.methods.supplyRatePerBlock().call();const	borrowRatePerBlock	=	await	cToken.methods.borrowRatePerBlock().call();const	supplyApy	=	(((Math.pow((supplyRatePerBlock	/	ethMantissa	*	blocksPerDay)	+	1,	daysPerYear)))	-	1)	*	100;const	borrowApy	=	(((Math.pow((borrowRatePerBlock	/	ethMantissa	*	blocksPerDay)	+	1,	daysPerYear)))	-	1)	*	100;console.log(`Supply	APY	for	ETH	${supplyApy}	%`);console.log(`Borrow	APY	for	ETH	${borrowApy}	%`);Calculating	the	APR	Using	Rate	Per	Block	Here	is	an
example	of	calculating	the	supply	and	borrow	APR	with	Web3.js	JavaScript:const	ethMantissa	=	1e18;const	blocksPerYear	=	5	*	60	*	24	*	365;	//	12	seconds	per	blockconst	daysPerYear	=	365;const	cToken	=	new	web3.eth.Contract(cZrxAbi,	cZrxAddress);const	supplyRatePerBlock	=	await	cToken.methods.supplyRatePerBlock().call();const	borrowRatePerBlock	=	await	cToken.methods.borrowRatePerBlock().call();const	supplyApr	=	supplyRatePerBlock	/	ethMantissa	*	blocksPerYear	*	100;const	borrowApr	=	borrowRatePerBlock	/	ethMantissa	*	blocksPerYear
*	100;console.log(`Supply	APR	${(supplyApr).toFixed(3)}	%`);console.log(`Borrow	APR	${(borrowApr).toFixed(3)}	%`);Getting	StartedThe	Compound	protocol	is	based	on	the	Compound	Whitepaper	(2019);	the	codebase	is	open-source,	and	maintained	by	the	community.The	app.compound.finance	interface	is	open-source,	and	maintained	by	the	community.Please	join	the	#development	room	in	the	Compound	community	Discord	server;	Compound	Labs	and	members	of	the	community	look	forward	to	helping	you	build	an	application	on	top	of	Compound.	Your
questions	help	us	improve,	so	please	don't	hesitate	to	ask	if	you	can't	find	what	you	are	looking	for	here.The	Compound	Protocol	is	currently	deployed	on	the	following
networks:MainnetRinkebyKovanRopstenGoerliContractABIAddresscAAVEJSON0xe65cdb6479...e509ecd06c0xe65cdb6479bac1e22340e4e755fae7e509ecd06ccBATJSON0x6c8c6b02e7...5921d90e4e0x6c8c6b02e7b2be14d4fa6022dfd6d75921d90e4ecCOMPJSON0x70e36f6bf8...0ed743e8e40x70e36f6bf80a52b3b46b3af8e106cc0ed743e8e4cDAIJSON0x5d3a536e4d...ab948e36430x5d3a536e4d6dbd6114cc1ead35777bab948e3643cETHJSON0x4ddc2d1939...0718270ed50x4ddc2d193948926d02f9b1fe9e1daa0718270ed5cFEIJSON0x7713dd9ca9...a15ea73f670x7713dd9ca933848f6819f38b8352d9a15ea73f67cLINKJSONcMKRJSON0x95b4ef2869...4bf5dc325b0x95b4ef2869ebd94beb4eee400a99824bf5dc325bcREPJSON0x158079ee67...7ab9ac95c10x158079ee67fce2f58472a96584a73c7ab9ac95c1cSAIJSON0xf5dce57282...1fcac444dc0xf5dce57282a584d2746faf1593d3121fcac444dccSUSHIJSON0x4b0181102a...4a3176c9d70x4b0181102a0112a2ef11abee5563bb4a3176c9d7cTUSDJSON0x12392f67bd...a2f67dad860x12392f67bdf24fae0af363c24ac620a2f67dad86cUNIJSON0x35a1800023...5bccded5500x35a18000230da775cac24873d00ff85bccded550cUSDCJSON0x39aa39c021...917d5e75630x39aa39c021dfbae8fac545936693ac917d5e7563cUSDPJSON0x0411719932...d9eb7b925d0x041171993284df560249b57358f931d9eb7b925dcUSDTJSON0xf650c3d88d...5a4e07dcc90xf650c3d88d12db855b8bf7d11be6c55a4e07dcc9cWBTCJSON0xc11b1268c1...0264a3a7f40xc11b1268c1a384e55c48c2391d8d480264a3a7f4cWBTC2JSON0xccf4429db6...e5d685dd6a0xccf4429db6322d5c611ee964527d42e5d685dd6acYFIJSON0x80a2ae356f...4e12c339460x80a2ae356fc9ef4305676f7a3e2ed04e12c33946cZRXJSON0xb3319f5d18...5f7266d4070xb3319f5d18bc0d84dd1b4825dcde5d5f7266d407COMPJSON0xc00e94cb66...04a7f268880xc00e94cb662c3520282e6f5717214004a7f26888ComptrollerJSON0x3d9819210a...79b9c9cd3b0x3d9819210a31b4961b30ef54be2aed79b9c9cd3bGovernanceJSON0xc0da02939e...cb17b665290xc0da02939e1441f497fd74f78ce7decb17b66529TimelockJSON0x6d903f6003...146dc339250x6d903f6003cca6255d85cca4d3b5e5146dc33925ContractABIAddresscBATJSON0xebf1a11532...86479130020xebf1a11532b93a529b5bc942b4baa98647913002cDAIJSON0x6d7f0754ff...4835be3b140x6d7f0754ffeb405d23c51ce938289d4835be3b14cETHJSON0xd6801a1dff...0d6df1883e0xd6801a1dffcd0a410336ef88def4320d6df1883ecREPJSON0xebe09eb341...3cac5c6b600xebe09eb3411d18f4ff8d859e096c533cac5c6b60cUSDCJSON0x5b281a6dda...01c976edb10x5b281a6dda0b271e91ae35de655ad301c976edb1cUSDTJSON0x2fb298bdbe...75ea41e7680x2fb298bdbef468638ad6653ff8376575ea41e768cWBTCJSON0x0014f450b8...5d50620f960x0014f450b8ae7708593f4a46f8fa6e5d50620f96cZRXJSON0x52201ff172...15490ec19b0x52201ff1720134bbbbb2f6bc97bf3715490ec19bComptrollerJSON0x2eaa9d77ae...746485bddb0x2eaa9d77ae4d8f9cdd9faacd44016e746485bddbTimelockJSON0xe4cd9a6143...1262c175130xe4cd9a61431fbd268ea842d68533561262c17513ContractABIAddresscBATJSON0x4a77faee96...ab01606c7a0x4a77faee9650b09849ff459ea1476eab01606c7acDAIJSON0xf0d0eb522c...a6f04376ad0xf0d0eb522cfa50b716b3b1604c4f0fa6f04376adcETHJSON0x41b5844f46...1f64474a720x41b5844f4680a8c38fbb695b7f9cfd1f64474a72cREPJSON0xa4ec170599...823f448b570xa4ec170599a1cf87240a35b9b1b8ff823f448b57cSAIJSON0xb3f7fb4824...1157214bec0xb3f7fb482492f4220833de6d6bfcc81157214beccUSDCJSON0x4a92e71227...1b75140d630x4a92e71227d294f041bd82dd8f78591b75140d63cUSDTJSON0x3f0a0ea2f8...06647da0180x3f0a0ea2f86bae6362cf9799b523ba06647da018cWBTCJSON0xa1faa15655...0e6ad93abb0xa1faa15655b0e7b6b6470ed3d096390e6ad93abbcZRXJSON0xaf45ae7375...242ec59e5a0xaf45ae737514c8427d373d50cd979a242ec59e5aCOMPJSON0x61460874a7...64b3e952700x61460874a7196d6a22d1ee4922473664b3e95270ComptrollerJSON0x5eae89dc1c...e8340986570x5eae89dc1c671724a672ff0630122ee834098657GovernanceJSON0x100044c436...f243411ffd0x100044c436dfb66ff106157970bc89f243411ffdTimelockJSON0xe3e07f4f3e...8b8e07550b0xe3e07f4f3e2f5a5286a99b9b8deed08b8e07550bContractABIAddresscBATJSON0xaf50a5a6af...3bfb62750a0xaf50a5a6af87418dac1f28f9797ceb3bfb62750acCOMPJSON0x7001476899...973a83eef20x70014768996439f71c041179ffddce973a83eef2cDAIJSON0xbc689667c1...38a95b998c0xbc689667c13fb2a04f09272753760e38a95b998ccETHJSON0x859e9d8a4e...80f85a91b80x859e9d8a4edadfedb5a2ff311243af80f85a91b8cREPJSON0x2862065d57...1c45fc2d880x2862065d57749f1576f48ef4393eb81c45fc2d88cSAIJSON0x7ac65e0f6d...76842690f80x7ac65e0f6dba0ecb8845f17d07bf0776842690f8cUNIJSON0x65280b2116...9f9fb18bb50x65280b21167bbd059221488b7cbe759f9fb18bb5cUSDCJSON0x2973e69b20...2c33ef37fe0x2973e69b20563bcc66dc63bde153072c33ef37fecUSDTJSON0xf6958cf312...f3b2ccded40xf6958cf3127e62d3eb26c79f4f45d3f3b2ccded4cWBTCJSON0x541c9cb0e9...ac17b1990f0x541c9cb0e97b77f142684cc33e8ac9ac17b1990fcZRXJSON0x6b8b0d7875...b934dd302a0x6b8b0d7875b4182fb126877023fb93b934dd302aCOMPJSON0xf76d4a441e...9dbccaa0750xf76d4a441e4ba86a923ce32b89aff89dbccaa075ComptrollerJSON0xcfa7b0e37f...c59ad261520xcfa7b0e37f5ac60f3ae25226f5e39ec59ad26152GovernanceJSON0x087e98b40f...271ac84b330x087e98b40f988e0e1d1de476b2b8d2271ac84b33TimelockJSON0x2079a73429...0c20652cae0x2079a734292094702f4d7d64a59e980c20652caeContractABIAddresscBATJSON0xccaf265e74...2ba7f0148d0xccaf265e7492c0d9b7c2f0018bf6382ba7f0148dcDAIJSON0x822397d9a5...5f65bd28eb0x822397d9a55d0fefd20f5c4bcab33c5f65bd28ebcETHJSON0x20572e4c09...ea0e2f3eff0x20572e4c090f15667cf7378e16fad2ea0e2f3effcREPJSON0x1d70b01a2c...5d70109a5d0x1d70b01a2c3e3b2e56fcdcefe50d5c5d70109a5dcSAIJSON0x5d4373f8c1...8dd3cca8090x5d4373f8c1af21c391ad7ec755762d8dd3cca809cUSDCJSON0xcec4a43ebb...69d6d5c1f00xcec4a43ebb02f9b80916f1c718338169d6d5c1f0cWBTCJSON0x6ce27497a6...e7eb63b9ff0x6ce27497a64fffb5517aa4aee908b1e7eb63b9ffcZRXJSON0xa253295ec2...016daa25b10xa253295ec2157b8b69c44b2cb35360016daa25b1COMPJSON0xe16c7165c8...20783f2b6e0xe16c7165c8fea64069802ae4c4c9c320783f2b6eComptrollerJSON0x627ea49279...02b6be28670x627ea49279fd0de89186a58b8758ad02b6be2867TimelockJSON0x25e4695736...75f9f8d2870x25e46957363e16c4e2d5f2854b062475f9f8d287You
can	also	see	a	full	list	of	all	deployed	contract	addresses	here.The	Compound	protocol	contracts	use	a	system	of	exponential	math,	Exponential.sol,	in	order	to	represent	fractional	quantities	with	sufficient	precision.Most	numbers	are	represented	as	a	mantissa,	an	unsigned	integer	scaled	by	1	*	10	^	18,	in	order	to	perform	basic	math	at	a	high	level	of	precision.Prices	and	exchange	rates	are	scaled	by	the	decimals	unique	to	each	asset;	cTokens	are	ERC-20	tokens	with	8	decimals,	while	their	underlying	tokens	vary,	and	have	a	public	member	named
decimals.cTokencToken	DecimalsUnderlyingUnderlying	DecimalscETH8ETH18cAAVE8AAVE18cBAT8BAT18cCOMP8COMP18cDAI8DAI18cFEI8FEI18cLINK8LINK18cMKR8MKR18cSUSHI8SUSHI18cTUSD8TUSD18cUNI8UNI18cUSDC8USDC6cUSDP8USDP18cUSDT8USDT6cWBTC8WBTC8cYFI8YFI18cZRX8ZRX18The	cToken	Exchange	Rate	is	scaled	by	the	difference	in	decimals	between	the	cToken	and	the	underlying	asset.oneCTokenInUnderlying	=	exchangeRateCurrent	/	(1	*	10	^	(18	+	underlyingDecimals	-	cTokenDecimals))Here	is	an	example	of
finding	the	value	of	1	cBAT	in	BAT	with	Web3.js	JavaScript.const	cTokenDecimals	=	8;	//	all	cTokens	have	8	decimal	placesconst	underlying	=	new	web3.eth.Contract(erc20Abi,	batAddress);const	cToken	=	new	web3.eth.Contract(cTokenAbi,	cBatAddress);const	underlyingDecimals	=	await	underlying.methods.decimals().call();const	exchangeRateCurrent	=	await	cToken.methods.exchangeRateCurrent().call();const	mantissa	=	18	+	parseInt(underlyingDecimals)	-	cTokenDecimals;const	oneCTokenInUnderlying	=	exchangeRateCurrent	/	Math.pow(10,
mantissa);console.log('1	cBAT	can	be	redeemed	for',	oneCTokenInUnderlying,	'BAT');There	is	no	underlying	contract	for	ETH,	so	to	do	this	with	cETH,	set	underlyingDecimals	to	18.To	find	the	number	of	underlying	tokens	that	can	be	redeemed	for	cTokens,	multiply	the	number	of	cTokens	by	the	above	value	oneCTokenInUnderlying.underlyingTokens	=	cTokenAmount	*	oneCTokenInUnderlyingInterest	rates	for	each	market	update	on	any	block	in	which	the	ratio	of	borrowed	assets	to	supplied	assets	in	the	market	has	changed.	The	amount	interest	rates	are
changed	depends	on	the	interest	rate	model	smart	contract	implemented	for	the	market,	and	the	amount	of	change	in	the	ratio	of	borrowed	assets	to	supplied	assets	in	the	market.See	the	interest	rate	data	visualization	notebook	on	Observable	to	visualize	which	interest	rate	model	is	currently	applied	to	each	market.Historical	interest	rates	can	be	retrieved	from	the	MarketHistoryService	API.Interest	accrues	to	all	suppliers	and	borrowers	in	a	market	when	any	Ethereum	address	interacts	with	the	markets	cToken	contract,	calling	one	of	these	functions:	mint,
redeem,	borrow,	or	repay.	Successful	execution	of	one	of	these	functions	triggers	the	accrueInterest	method,	which	causes	interest	to	be	added	to	the	underlying	balance	of	every	supplier	and	borrower	in	the	market.	Interest	accrues	for	the	current	block,	as	well	as	each	prior	block	in	which	the	accrueInterest	method	was	not	triggered	(no	user	interacted	with	the	cToken	contract).	Interest	compounds	only	during	blocks	in	which	the	cToken	contract	has	one	of	the	aforementioned	methods	invoked.Here	is	an	example	of	supply	interest	accrual:Alice	supplies	1
ETH	to	the	Compound	protocol.	At	the	time	of	supply,	the	supplyRatePerBlock	is	37893605	Wei,	or	0.000000000037893605	ETH	per	block.	No	one	interacts	with	the	cEther	contract	for	3	Ethereum	blocks.	On	the	subsequent	4th	block,	Bob	borrows	some	ETH.	Alices	underlying	balance	is	now	1.000000000151574420	ETH	(which	is	37893605	Wei	times	4	blocks,	plus	the	original	1	ETH).	Alices	underlying	ETH	balance	in	subsequent	blocks	will	have	interest	accrued	based	on	the	new	value	of	1.000000000151574420	ETH	instead	of	the	initial	1	ETH.	Note	that
the	supplyRatePerBlock	value	may	change	at	any	time.The	Annual	Percentage	Yield	(APY)	for	supplying	or	borrowing	in	each	market	can	be	calculated	using	the	value	of	supplyRatePerBlock	(for	supply	APY)	or	borrowRatePerBlock	(for	borrow	APY)	in	this	formula:Rate	=	cToken.supplyRatePerBlock();	//	IntegerETH	Mantissa	=	1	*	10	^	18	(ETH	has	18	decimal	places)Blocks	Per	Day	=	7200	(12	seconds	per	block)APY	=	((((Rate	/	ETH	Mantissa	*	Blocks	Per	Day	+	1)	^	Days	Per	Year))	-	1)	*	100Here	is	an	example	of	calculating	the	supply	and	borrow	APY	with
Web3.js	JavaScript:const	ethMantissa	=	1e18;const	blocksPerDay	=	7200;	//	12	seconds	per	blockconst	cToken	=	new	web3.eth.Contract(cEthAbi,	cEthAddress);const	supplyRatePerBlock	=	await	cToken.methods.supplyRatePerBlock().call();const	borrowRatePerBlock	=	await	cToken.methods.borrowRatePerBlock().call();const	supplyApy	=	(((Math.pow((supplyRatePerBlock	/	ethMantissa	*	blocksPerDay)	+	1,	daysPerYear)))	-	1)	*	100;const	borrowApy	=	(((Math.pow((borrowRatePerBlock	/	ethMantissa	*	blocksPerDay)	+	1,	daysPerYear)))	-	1)	*
100;console.log(`Supply	APY	for	ETH	${supplyApy}	%`);console.log(`Borrow	APY	for	ETH	${borrowApy}	%`);The	gas	usage	of	the	protocol	functions	may	fluctuate	by	market	and	user.	External	calls,	such	as	to	underlying	ERC-20	tokens,	may	use	an	arbitrary	amount	of	gas.	Any	calculations	that	involve	checking	account	liquidity,	have	gas	costs	that	increase	with	the	number	of	entered	markets.	Thus,	while	it	can	be	difficult	to	provide	any	guarantees	about	costs,	we	provide	the	table	below	for	guidance:FunctionTypical	Gas	CostMint<	150K,	cDAI	<
300kRedeem,	Transfer<	250K	if	borrowing,	otherwise	<	90KBorrow<	300KRepay	Borrow<	90KLiquidate	Borrow<	400K	Compound	III	is	an	EVM	compatible	protocol	that	enables	supplying	of	crypto	assets	as	collateral	in	order	to	borrow	the	base	asset.	Accounts	can	also	earn	interest	by	supplying	the	base	asset	to	the	protocol.	The	initial	deployment	of	Compound	III	is	on	Ethereum	and	the	base	asset	is	USDC.	Please	join	the	#development	room	in	the	Compound	community	Discord	server	as	well	as	the	forums	at	comp.xyz;	Compound	Labs	and	members	of
the	community	look	forward	to	helping	you	build	an	application	on	top	of	Compound	III.	Your	questions	help	us	improve,	so	please	dont	hesitate	to	ask	if	you	cant	find	what	you	are	looking	for	here.	For	documentation	of	the	Compound	v2	Protocol,	see	docs.compound.finance/v2.	Networks	The	network	deployment	artifacts	with	contract	addresses	are	available	in	the	Comet	repository	deployments/	folder.	The	v3	proxy	is	the	only	address	to	be	used	to	interact	with	a	Compound	III	instance.	It	is	the	first	address	listed	in	each	of	the	tabs	below.	To	generate	the
proper	Comet	Interface	ABI	(CometInterface.sol),	compile	the	Comet	project	using	yarn	compile.	This	is	the	main	proxy	contract	for	interacting	with	the	first	Compound	III	market.	The	address	is	fixed	and	independent	from	future	upgrades	to	the	market.	It	is	an	OpenZeppelin	TransparentUpgradeableProxy	contract.	cUSDCv3	Implementation	This	is	the	implementation	of	the	market	logic	contract,	as	deployed	by	the	Comet	Factory	via	the	Configurator.	Do	not	interact	with	this	contract	directly;	instead	use	the	cUSDCv3	proxy	address	with	the	Comet
Interface	ABI.	cUSDCv3	Ext	This	is	an	extension	of	the	market	logic	contract	which	supports	some	auxiliary/independent	interfaces	for	the	protocol.	This	is	used	to	add	additional	functionality	without	requiring	contract	space	in	the	main	protocol	contract.	Do	not	interact	with	this	contract	directly;	instead	use	the	cUSDCv3	proxy	address	with	the	Comet	Interface	ABI.	Configurator	This	is	a	proxy	contract	for	the	configurator,	which	is	used	to	set	and	update	parameters	of	a	Comet	proxy	contract.	The	configurator	deploys	implementations	of	the	Comet	logic
contract	according	to	its	configuration.	This	pattern	allows	significant	gas	savings	for	users	of	the	protocol	by	constantizing	the	parameters	of	the	protocol.	Configurator	Implementation	This	is	the	implementation	of	the	Configurator	contract,	which	can	also	be	upgraded	to	support	unforeseen	changes	to	the	protocol.	Proxy	Admin	This	is	the	admin	of	the	Comet	and	Configurator	proxy	contracts.	It	is	a	ProxyAdmin	as	recommended/implemented	by	OpenZeppelin	according	to	their	upgradeability	pattern.	Comet	Factory	This	is	the	factory	contract	capable	of
producing	instances	of	the	Comet	implementation/logic	contract,	and	invoked	by	the	Configurator.	Rewards	This	is	a	rewards	contract	which	can	hold	rewards	tokens	(e.g.	COMP,	WETH)	and	allows	claiming	rewards	by	users,	according	to	the	core	protocol	tracking	indices.	Bulker	This	is	an	external	contract	that	is	not	integral	to	Comets	function.	It	allows	accounts	to	bulk	multiple	operations	into	a	single	transaction.	This	is	a	useful	contract	for	Compound	III	user	interfaces.	The	following	is	an	example	of	steps	in	a	bulked	transaction.	Wrap	Ether	to	WETH
Supply	WETH	collateral	Supply	WBTC	collateral	Borrow	USDC	In	addition	to	supplying,	borrowing,	and	wrapping,	the	bulker	contract	can	also	transfer	collateral	within	the	protocol	and	claim	rewards.	Developer	Resources	The	following	developer	guides	and	code	repositories	serve	as	resources	for	community	members	building	on	Compound.	They	detail	the	protocol	deployment	process,	construction	of	new	features,	and	code	examples	for	implementing	external	apps	that	depend	on	Compound	III	as	infrastructure.	Security	The	security	of	the	Compound
protocol	is	our	highest	priority;	our	development	team,	alongside	third-party	auditors	and	consultants,	has	invested	considerable	effort	to	create	a	protocol	that	we	believe	is	safe	and	dependable.	All	contract	code	and	balances	are	publicly	verifiable,	and	security	researchers	are	eligible	for	a	bug	bounty	for	reporting	undiscovered	vulnerabilities.	We	believe	that	size,	visibility,	and	time	are	the	true	test	for	the	security	of	a	smart	contract;	please	exercise	caution,	and	make	your	own	determination	of	security	and	suitability.	Audits	The	Compound	protocol	has
been	reviewed	&	audited	by	OpenZeppelin	and	ChainSecurity.	Users	can	add	collateral	assets	to	their	account	using	the	supply	function.	Collateral	can	only	be	added	if	the	market	is	below	its	supplyCap,	which	limits	the	protocols	risk	exposure	to	collateral	assets.	Each	collateral	asset	increases	the	users	borrowing	capacity,	based	on	the	assets	borrowCollateralFactor.	The	borrowing	collateral	factors	are	percentages	that	represent	the	portion	of	collateral	value	that	can	be	borrowed.	For	instance,	if	the	borrow	collateral	factor	for	WBTC	is	85%,	an	account
can	borrow	up	to	85%	of	the	USD	value	of	its	supplied	WBTC	in	the	base	asset.	Collateral	factors	can	be	fetched	using	the	Get	Asset	Info	By	Address	function.	The	base	asset	can	be	borrowed	using	the	withdraw	function;	the	resulting	borrow	balance	must	meet	the	borrowing	collateral	factor	requirements.	If	a	borrowing	account	subsequently	fails	to	meet	the	borrow	collateral	factor	requirements,	it	cannot	borrow	additional	assets	until	it	supplies	more	collateral,	or	reduces	its	borrow	balance	using	the	supply	function.	Account	balances	for	the	base	token	are
signed	integers.	An	account	balance	greater	than	zero	indicates	the	base	asset	is	supplied	and	a	balance	less	than	zero	indicates	the	base	asset	is	borrowed.	Note:	Base	token	balances	for	assets	with	18	decimals	will	start	to	overflow	at	a	value	of	2103/1e18=~10	trillion.	Account	balances	are	stored	internally	in	Comet	as	principal	values	(also	signed	integers).	The	principal	value,	also	referred	to	as	the	day-zero	balance,	is	what	an	account	balance	at	T0	would	have	to	be	for	it	to	be	equal	to	the	account	balance	today	after	accruing	interest.	Global	indices	for
supply	and	borrow	are	unsigned	integers	that	increase	over	time	to	account	for	the	interest	accrued	on	each	side.	When	an	account	interacts	with	the	protocol,	the	indices	are	updated	and	saved.	An	accounts	present	balance	can	be	calculated	using	the	current	index	with	the	following	formulas.Balance	=	Principal	*	BaseSupplyIndex	[Principal	>	0]Balance	=	Principal	*	BaseBorrowIndex	[Principal	<	0]Supply	The	supply	function	transfers	an	asset	to	the	protocol	and	adds	it	to	the	accounts	balance.	This	function	can	be	used	to	supply	collateral,	supply	the	base
asset,	or	repay	an	open	borrow	of	the	base	asset.	If	the	base	asset	is	supplied	resulting	in	the	account	having	a	balance	greater	than	zero,	the	base	asset	earns	interest	based	on	the	current	supply	rate.	Collateral	assets	that	are	supplied	do	not	earn	interest.	There	are	three	separate	methods	to	supply	an	asset	to	Compound	III.	The	first	is	on	behalf	of	the	caller,	the	second	is	to	a	separate	account,	and	the	third	is	for	a	manager	on	behalf	of	an	account.	Before	supplying	an	asset	to	Compound	III,	the	caller	must	first	execute	the	assets	ERC-20	approve	of	the
Comet	contract.	Cometfunction	supply(address	asset,	uint	amount)function	supplyTo(address	dst,	address	asset,	uint	amount)function	supplyFrom(address	from,	address	dst,	address	asset,	uint	amount)	asset:	The	address	of	the	assets	smart	contract.	amount:	The	amount	of	the	asset	to	supply	to	Compound	III	expressed	as	an	integer.	A	value	of	MaxUint256	will	repay	all	of	the	dsts	base	borrow	balance.	dst:	The	address	that	is	credited	with	the	supplied	asset	within	the	protocol.	from:	The	address	to	supply	from.	This	account	must	first	use	the	Allow	method
in	order	to	allow	the	sender	to	transfer	its	tokens	prior	to	calling	Supply.	RETURN:	No	return,	reverts	on	error.	SolidityComet	comet	=	Comet(0xCometAddress);comet.supply(0xERC20Address,	1000000);Ethers.js	v5.xconst	comet	=	new	ethers.Contract(contractAddress,	abiJson,	provider);await	comet.supply(usdcAddress,	1000000);Withdraw	or	Borrow	The	withdraw	method	is	used	to	withdraw	collateral	that	is	not	currently	supporting	an	open	borrow.	Withdraw	is	also	used	to	borrow	the	base	asset	from	the	protocol	if	the	account	has	supplied	sufficient
collateral.	It	can	also	be	called	from	an	allowed	manager	address.	Compound	III	implements	a	minimum	borrow	position	size	which	can	be	found	as	baseBorrowMin	in	the	protocol	configuration.	A	withdraw	transaction	to	borrow	that	results	in	the	accounts	borrow	size	being	less	than	the	baseBorrowMin	will	revert.	Cometfunction	withdraw(address	asset,	uint	amount)function	withdrawTo(address	to,	address	asset,	uint	amount)function	withdrawFrom(address	src,	address	to,	address	asset,	uint	amount)	asset:	The	address	of	the	asset	that	is	being	withdrawn
or	borrowed	in	the	transaction.	amount:	The	amount	of	the	asset	to	withdraw	or	borrow.	A	value	of	MaxUint256	will	withdraw	all	of	the	srcs	base	balance.	to:	The	address	to	send	the	withdrawn	or	borrowed	asset.	src:	The	address	of	the	account	to	withdraw	or	borrow	on	behalf	of.	The	withdrawFrom	method	can	only	be	called	by	an	allowed	manager.	RETURN:	No	return,	reverts	on	error.	SolidityComet	comet	=	Comet(0xCometAddress);comet.withdraw(0xwbtcAddress,	100000000);Ethers.js	v5.xconst	comet	=	new	ethers.Contract(contractAddress,	abiJson,
provider);await	comet.withdraw(usdcAddress,	100000000);Collateral	Balance	This	function	returns	the	current	balance	of	a	collateral	asset	for	a	specified	account	in	the	protocol.	Cometfunction	collateralBalanceOf(address	account,	address	asset)	external	view	returns	(uint128)	account:	The	address	of	the	account	in	which	to	retrieve	a	collateral	balance.	asset:	The	address	of	the	collateral	asset	smart	contract.	RETURNS:	The	balance	of	the	collateral	asset	in	the	protocol	for	the	specified	account	as	an	unsigned	integer	scaled	up	by	10	to	the	decimals	integer
in	the	assets	contract.	SolidityComet	comet	=	Comet(0xCometAddress);uint	balance	=	comet.collateralBalanceOf(0xAccount,	0xUsdcAddress);Ethers.js	v5.xconst	comet	=	new	ethers.Contract(contractAddress,	abiJson,	provider);const	balance	=	await	comet.callStatic.collateralBalanceOf('0xAccount',	'0xUsdcAddress');Borrow	Collateralization	This	function	returns	true	if	the	account	passed	to	it	has	non-negative	liquidity	based	on	the	borrow	collateral	factors.	This	function	returns	false	if	an	account	does	not	have	sufficient	liquidity	to	increase	its	borrow
position.	A	return	value	of	false	does	not	necessarily	imply	that	the	account	is	presently	liquidatable	(see	isLiquidatable	function).	Cometfunction	isBorrowCollateralized(address	account)	public	view	returns	(bool)	account:	The	account	to	examine	collateralization.	RETURNS:	Returns	true	if	the	account	has	enough	liquidity	for	borrowing.	SolidityComet	comet	=	Comet(0xCometAddress);bool	isCollateralized	=	comet.isBorrowCollateralized(0xAccount);Ethers.js	v5.xconst	comet	=	new	ethers.Contract(contractAddress,	abiJson,	provider);const	isCollateralized	=
await	comet.callStatic.isBorrowCollateralized('0xAccount');Minimum	Borrow	Balance	This	function	returns	the	minimum	borrow	balance	allowed	in	the	base	asset.	An	accounts	initial	borrow	size	must	be	equal	to	or	greater	than	this	value.	Subsequent	borrows	may	be	of	any	size.	Cometfunction	baseBorrowMin()	public	view	returns	(uint256)	RETURNS:	The	minimum	borrow	balance	allowed	by	the	protocol	as	an	unsigned	integer	scaled	up	by	10	to	the	decimals	integer	in	the	base	assets	contract.	SolidityComet	comet	=	Comet(0xCometAddress);uint
baseBorrowMin	=	comet.baseBorrowMin();Ethers.js	v5.xconst	comet	=	new	ethers.Contract(contractAddress,	abiJson,	provider);const	baseBorrowMin	=	await	comet.callStatic.baseBorrowMin();
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