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Abstract 

This technical paper explains the design and some concepts of SundaeSwap – a 

DEX (decentralized exchange) and AMM (automated market-maker) on 

Cardano. It talks about ideas such as multi-function pools, automated babel fees, 

and a functional pricing structure to accommodate arbitrage traders as well as 

liquidity providers.  

 

1 Introduction 

Decentralized exchanges traditionally follow two main protocols in order to 

provide a market price: an order book or an AMM. These two systems come with 

their own sets of issues but to summarize: 

An order book model works best on centralized exchanges such as Coinbase and 

Binance. These exchanges typically have a small set of tokens listed with high 

market caps that, by nature, have high volume and little spread. On these 

exchanges millions of dollars is needed to move the needle in any one direction. 

The problem arises when a user wants to trade a lower liquidity pair. Coins 

listed on centralized exchanges with low MCs have one very important issue in 

that market makers do not see a reason to provide liquidity. As a result even a 

few thousand dollars can send prices soaring, or, alternatively, taking a turn in 

the other direction. 

AMMs work well on DEXs for the simple reason that the vast majority of tokens 

listed on the exchange are very low liquidity. Uniswap, as an example, has over 

36,000 trading pairs listed. To put this more into perspective, if you were to go to 

coinmarketcap.com and search for the coin with the lowest market cap it would 

be Digital Gold (GOLD), ranked #2423 with a MC of $15. AMMs solve this 

problem of low liquidity by using a composite constant function which can be 

simplified as such[2]: 

𝑥 ∗ 𝑦 = 𝑘2 

2 Babel Fees and Automation 
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Cleverly named after the Babel Fish from The Hitchhiker’s Guide to the 
Galaxy[5], IOHK has come out with a concept which would allow users to pay tx 

fees using the native token. Native assets on Cardano work as such: tokens are 

created and treated natively in the ledger with ADA. Instead of using the 

traditional UTXO (unspent transaction output) model presented by, (among 

many others), Bitcoin, Cardano’s ledger has adopted the EUTXO[4] (extended 

unspent transaction output) model which provides the foundations for Plutus. 

Utilizing this method we are able to have multiple different tokens (including 

NFTs) in a single transaction. 

An issue with utilizing this protocol is that tx fees would be paid to SPOs (stake 

pool operators) and if a token is underutilized it will contribute to slow network 

speeds. A simple fix would be to therefore implement a system in which these 

tokens in question would quickly swap to ADA before completing the original 

transaction. This would give SPOs a purpose in helping process these described 

transactions. 

3 Multi-Asset Pools 

An issue with LPs as they exist currently is if ratios dynamically change 

regularly. Liquidity providers have incentive to provide liquidity to low volume 

assets for higher rewards, as they get a share directly proportional to the volume 

they provide to the pool. Unfortunately this is not enough reward in most cases 

as impermanent loss is rampant in lower volume assets like described above. In 

summary, it is not worth the risk/reward for liquidity providers.  

3.1 Bancor 

In 2017 the first ever AMM was launched, Bancor. Bancor pools started out with 

an ERC20 token (examples would be BNB, LINK, UNI) and their native token 

BNT. The Bancor Network effectively utilized the creation of their token by 

placing it in the forefront of any LP on their network, requiring BNT in every 

pool. It can be modeled as such: 

𝑝𝑟𝑖𝑐𝑒 =
𝑅𝑒𝑠𝑒𝑟𝑣𝑒 𝐵𝑎𝑙𝑎𝑛𝑐𝑒

𝑆𝑚𝑎𝑟𝑡𝑇𝑜𝑘𝑒𝑛𝑇𝑜𝑡𝑎𝑙𝑆𝑢𝑝𝑝𝑙𝑦∗𝑅𝑒𝑠𝑒𝑟𝑣𝑒𝑅𝑎𝑡𝑖𝑜
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3.2 Balancer 

Balancer was launched a few years after Bancor in May of 2020. It utilized a 

generalized concept of constant-product function to support multiple assets in a 

single pool.  

∏ 𝑥𝑖
𝑤𝑖 = 𝑐𝑜𝑛𝑠𝑡

𝑛

𝑖=0

 

𝑥𝑖−𝑏𝑎𝑙𝑎𝑛𝑐𝑒 𝑜𝑓 𝑖−𝑡ℎ 𝑎𝑠𝑠𝑒𝑡 

𝑤𝑖−𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑖−𝑡ℎ 𝑎𝑠𝑠𝑒𝑡 

This allows creating an LP with any number of assets/tokens, instead of 

previously only limiting pools to two assets. This provides incentive to liquidity 

providers to add more liquidity to lower volume tokens. It should be noted other 

DEXs use roughly the same constant-product invariant. 

4 Fees and Pricing Models 

Every modern AMM uses a swap fee to earn profits for the contributors to 

liquidity. Swap fees vary from exchange to exchange, Pancakeswap, for example, 

charges .2% per swap, Uniswap charges .3%[1], and Balancer’s fee structure can 

be set depending on the pool. Liquidity providers, as stated earlier, are 

compensated by the fee structure. During periods of high volatility, liquidity 

providers lose significant profit by arbitrage traders and scalping algorithms 

which pounce on these opportunities when they happen. 

AMMs are able to maximize profit in two different ways: catering towards 

liquidity providers by increasing trading fees or doing the opposite and catering 

towards arb traders. One example of the former is Mooniswap, which charges a 

0.3% fee[3]. Something to note about this fee structure, while it seems low, is the 

high tx fees as Mooniswap is based on the Ethereum network. There is a 

possibility middle ground, however, as arb traders, while they profit from 

mispriced pools, still need liquidity to be filled. An extreme of both will not work 

as the majority of trades on exchanges are made by high frequency traders. The 

two feed off each other, they cannot exist without the other. They are 

codependent. Without users making trades, liquidity providers are not able to 

make a profit. Too high of fees and there will not be users trading on the 

platform, too low and there will not be liquidity providers. 

4.1 Fees 

To solve this we will go with a fee structure of .2%. This is low enough for both 

traders and liquidity providers to use the same platform reliably. We should also 
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take into account tx fees, which are significantly lower on Cardano than, as an 

example, Ethereum, which is notorious at the moment for the high fee structure. 

Of this .2%, we will give back 75% to the LP and the rest will go to the Sundae 

Bank which will be used to fund lotteries, marketing campaigns, and 

partnerships. 

4.2 Price Oracles 

Price oracles act as on-chain APIs, meaning while a traditional API is variable, 

hackable, and has the potential to become outdated, oracles can remain more 

consistent and more secure as a pricing mechanism. In more simple terms, when 

you are looking at stock quotes online, checking the price of Gold, or bidding on 

eBay, you are using your phone as a price oracle in all these situations. They use 

information provided and in a sense power the smart contract to trigger specific 

predefined actions. They are not always completely necessary, however, they are 

helpful. An example of a DEX without an external price oracle would be 

Balancer, where the price of an asset only changes when a person makes a trade 

on their platform. If we were to use a price oracle similar to Uniswap it would be 

as follows: 

𝑝𝑡 =
𝑟𝑡

𝑎

𝑟𝑡
𝑏 

𝑡 = 𝑡𝑖𝑚𝑒 
𝑎 = 𝑎𝑠𝑠𝑒𝑡 
𝑏 = 𝑟𝑒𝑠𝑒𝑟𝑣𝑒𝑠 𝑜𝑓 𝑎𝑠𝑠𝑒𝑡 

5 Launching the Token and ISO 

Currently funding in the cryptocurrency ecosystem is tough. There are a number 

of ways, but the most common is to split funds up into sections with a presale 

round, an initial coin offering (ICO) or, in some cases, an initial DEX offering, 

paralleled to an IPO in a traditional stock exchange. This method has worked 

with high-profile projects such as Brave Browser, Ethereum, AAVE, and many 

more, however with smaller projects this is rife with scams, rugpulls, and 

frequent lies and deceit. 

As a result of community interaction we are developing a new method of 

fundraising we are calling the initial stake pool offering (ISO). The function of 

which is as follows:  

Users who want $SUNDAE tokens before it launches publicly and is available to 

buy without the use of the CLI will stake their $ADA coins in a stake pool that 

we set up, the fees of which will be much higher than a traditional stake pool 

(around 75-100%). After fifteen days of running the pool we will be able to see 

the users who have staked and airdrop $SUNDAE tokens directly into their 
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wallets proportional to the amount they contribute to the pool. At the end of each 

epoch there will be a batch of tokens distributed. 

As an example, say there is a group of ten individuals who contribute to the pool. 

At the end of the epoch in this example we will say that the team raised 100 

ADA and are planning to give away 4,000,000 $SUNDAE. If one individual 

contributed to the raising of 50 of that 100 ADA, they would get half of the 

$SUNDAE tokens distributed during that epoch. For simplicity’s sake we will 

then assume the other nine people each contributed an equal amount, roughly 

5.55 ADA. Those nine people would each get approximately 222,222 $SUNDAE 

tokens. 

One would question how this is any different than a traditional ICO launch as 

large institutional investors are still able to stake much more than the average 

investor. The great thing about an ISO is that we are able to cap the funds 

staked, the cap will be high enough to where it still makes sense for us to run 

the pool, however it will not be so high to where large investors swallow up small 

investors completely.  

It is also completely safe, since funds never leave one’s wallet when staking 

there is no risk of a rug pull or exit scam, especially if tokens are distributed 

every epoch.  
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