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PRESENTATION

Hello everyone!

We are SVOIl.dev team and in this project we present the results of our long patient work,

submission to the contest:

#16 FreeTon DEX Implementation Stage 1 Contest.

The purpose of this work was the development and implementation of a fast exchange (Swap) in the
FreeTON blockchain and infrastructure based on the “liquidity pool” approach.

Link to the project website: https://swap.tonswap.com
GitHub:

https://qgithub.com/SVOlcom/tonswap-SC
https://github.com/SVOIlcom/ton-testing-suite
https://qgithub.com/SVOIlcom/tonswap-frontend

Wallet: 0:0439186aa0147661ebaf2b32ecc76bac172fcdaa24c7df7c9cb03cc816e435e6

Contact information

Telegram (corporate account): https://t.me/svoidev
team’s website: https://SVOI.dev

Basic economic model and description of cash flow in the TonSwap
system

As a result of the implementation of the TonSwap project presented by our team, an architecture for
the implementation of a fast exchange (Swap) was created in the FreeTON blockchain and an
infrastructure based on the general concept:

Automated Market Maker (AMM) using constant product formula.

Automated market makers are the backbone of the DeFi space. They enable just about anyone to
create markets easily and efficiently. While they have their limitations when compared to order exchanges,
the overall innovation they bring to cryptocurrency is invaluable.

AMM exchanges overcome the concept of an order book. Instead of setting prices by demand and
supply, an AMM pools liquidity together and sets prices by way of a deterministic pricing formula.

We believe that this particular solution in terms of the DEX architecture is the most reasonable,
profitable and effective for use in the TON network.


https://defi.gov.freeton.org/proposal?proposalAddress=0:ad9ad0d8dae1adcccf1d425bb39a0bcc5ff26b6d3881242218442ba768835035
https://swap.tonswap.com
https://github.com/SVOIcom/tonswap-SC
https://github.com/SVOIcom/ton-testing-suite
https://github.com/SVOIcom/tonswap-frontend
https://t.me/svoidev
https://svoi.dev

Let's see from the economic perspective how such a model can incentivize users to use it for their
daily exchange operations and at the same time benefit on the growth of the network in general and
exchange in particular.

The basic motivation is obvious, people want to transfer their assets in blockchain depending on their
needs and purposes, they want to exchange assets and in best case scenario earn yield rewards for
providing liquidity.

On the other hand a good DEX implementation should ensure the stability of the exchange process,
gain some dividends for active users and liquidity providers and provide some governance mechanism for
future changes and improvements.

AMM (for ordinary users) can be thought of as a robot that is always ready to offer a price between
two assets.

With the help of AMM, you can safely trade, as well as become the host of pairs / pools yourself,
which allows almost anyone to become a market maker on the exchange and receive a commission for
providing liquidity.

In simple terms, the TonSwap functioning model looks the next way:

1. liquidity providers place a pair of tokens - in existing liquidity pools or creating new ones;

- if a new pair is created, the primary liquidity provider sets the exchange rate of one token from the
pair to another;

- in the case when the liquidity provider contributes tokens to an already existing pair (formed pool of
liquidity) - tokens must be deposited into the pool in accordance with the exchange rate between the
tokens of the pair that exists at the time the tokens are deposited into the pool;

2. when placing liquidity (a pair of tokens), suppliers receive a virtual “token” of the pair (Defined as
the ratio “user-contributed liquidity™ /* total liquidity™) - in confirmation of the share of participation in
the liquidity pool, you can view this data by calling the pair's contract. In the future, it will be possible
to replace it with the release of real tokens, which will go to the user's token wallet

3. traders / buyers, through the created Swap, can exchange their tokens for other tokens within the
existing pairs at the rate calculated based on token amount in the swap pair/liquidity pool at the time
of the operation;

4. When performing an exchange, a trader pays a commission, which distributes between the liquidity
providers of the pool in which the exchange took place.

The commission is distributed in accordance with the shares of the liquidity providers.

The awards are determined by protocol. Currently, the commission is 0.3%, following the example
of Uniswap v2, which may later change. Other platforms or forks may charge lower fees in order to
attract more liquidity providers to their pool.

5. when changing one token to another in the established pool, their ratio within the pool changes
depending on the volume of entered and contributed tokens;

* the implementation of an exchange transaction is possible in the case when the buyer of tokens in the
wallet has a sufficient volume of another type of tokens of the pair for exchange, as well as to cover the
commission paid to liquidity providers;

6. For operations to not have a large volume of influence on one another - for the exchange the most
effective conditions of functioning, when:

- there are a large number of liquidity providers and buyers / traders
- the exchange operations are carried out in small amounts - the developed pool of liquidity of the pair.
But these are conditions that cannot be directly influenced.

7. It is important to describe one more of the actions carried out within the Swap Pair - withdrawal by
the liquidity provider of the embedded tokens:
if at a certain moment the liquidity provider decides to withdraw his tokens from the pool, then at the

moment he owns an amount of tokens not equal to initial one, but equal to its share of the total volume.

For example:

The liquidity provider N initially invests in the pool a pair of tokens - 1 WETH and 1 WBTC - based on the
established rate of 1: 1.

at the time of entering the pool, 9 WETH and 9 WBTC have already been invested, those his share in the pool
is 10%.



Suppose, for some time, there is a numerous exchange of some tokens for others, as a result of which we get
the following ratio of the pair's tokens:

6 WETH and 20 WBTC.

If, during the time period of this established ratio, the liquidity provider N decides to withdraw his tokens from
the pool, then he receives them in the amount:

0.6 WETH and 2 WBTC.

On the Efficiency of Automated Market Makers

In AMM models, the price is determined by deterministic formulas based on the supply and demand
of the assets. As a result, these models rely on the arbitrageurs to level the price with the other markets. In
other words, when there is a price difference, the arbitrageurs start buying/selling assets from the smart
contract, which changes the supply and demand of an asset and levels the price. However, this results in
inefficiency for liquidity providers as they endure losses (or opportunity costs relative to the true market
price that the arbitrageurs utilize).

All of the above can be presented in the form of a basic formula:

We have a market which is for trading coins of type a for coins of type 8 (and vice versa). This market
has reserves Ra > 0 and RB > 0, constant product k = RaR, and percentage fee (1 - y). A transaction in
this market, trading AR > 0 coins 8 for Aa > 0 coins a, must satisfy

(Ry — A )Ry +v45) =k

After each transaction, the reserves are updated in the following way: Ra "— Ra - Aa, R "— RB +
AB, and k "— (Ra - Aa)(RB + AB). We will always require that Ra,RfB > 0, such that any trade that results in
a nonpositive reserve is never fulfilled (equivalently, we say that such a trade has infinite cost).

When the fee is zero (i.e., y = 1), any trade AB to Aa must change the reserves in such a way that
the product RaRp remains equal to the constant k.




Description of the system of interaction between smart contracts

The TIP-3 token exchange system based on liquidity pairs implies the following smart contracts:
1. TIP-3 token contracts - root contracts and wallet contracts;
2. Exchange contracts on liquidity pairs - root contract and exchange pairs contracts;
3. TON wallet contracts.
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Fig.1 - general scheme of interaction of smart contracts
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Fig. 2 - the scheme of interaction between the root swap pair contract and the swap-pair contract

The swap pair contract and swap pair root contract interact as follows:

The root contract performs a pair deployment with the allocation of some initial balance of TONs,
which is spent on deploying TIP-3 wallets and some initial configuration: obtaining wallet addresses from
root token contracts and setting an address for callbacks. The root contract is also used to update the swap
pair code.
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Fig. 3 - a description of the interaction between the TIP-3 wallet and the swap pair. The interactions that
consume the initially allocated balance of the swap pair are marked in red

The interaction of the swap-pair contract and the token consists in transferring tokens to users and
obtaining information about the transferred tokens.

When transferring tokens to a TIP-3 wallet belonging to the swap pair, a callback for receiving the
transfer is called. The transfer of tokens to users is initiated in the swap pair by calling the appropriate
method, after which the TIP-3 wallet is called from the swap pair contract.
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Fig. 4 - interaction between TON wallet and swap pair

The interaction of the TON wallet contract and the swap pair is to replenish the user's internal
balance. The swap-pair supports the processing of external messages (since they can be used when
interacting with the swap-pair using special sites or debots), therefore, an internal user balance is required,
which will limit the interaction between the user and the pair's contract so that the contract does not end up
in an inactive state.

The mechanism for charging a fee for performing certain actions is described in the corresponding
section of the description of the swap pair.

When transferring, you must attach a payload containing the user's public key in the unit256 format,
if the public key could not be obtained, only a part of the received TONs is sent back.

The required payload can be formed as follows:
TvmBuilder builder;

builder.store(uint256(userPubkey));
TvmCell payload = builder.toCell();

Description of the user-couple interaction

The scenario of interaction between the user and the swap pair looks like this (if there is an existing
pair):

1. Replenishment of your virtual balance of TONs in a swap pair to perform operations to provide
liquidity, withdraw liquidity from the pool and exchange tokens. This stage is performed by
transferring TONs to a swap-pair contract with a payload containing the user's public key;

2. Replenishment of your virtual balance of tokens for swap by transferring tokens from the TIP-3
wallet to the swap-pair wallet. At the moment, it is necessary to perform a transfer using the
transferWithNotify function so that the swap-pair contract is notified of the transfer;

3. Execution of available operations with tokens: deposit / withdrawal of liquidity, exchange (swap);

4. Withdrawing tokens through a request to a swap pair.



RootSwapPairContract

A brief description of the smart contract

This smart contract is designed to create swap pairs, store information about existing swap pairs,

and also to update swap pairs when a new version is released.

Constructor and static variables
The contract contains the following static variables:

1.

uint256 ownerPubkey - the public key of the owner of the swap-pair root contract.

The constructor takes the following parameters as input:

1. TvmCell spCode - TvmCell containing the code of the swap-pair contract;
2. uint32 spCodeVersion - version of the swap pair contract code;
3. uint256 minMsgValue - the minimum amount of TONs attached to the function call for deploying the
swap pair;
4. uint256 contractSP - the amount of the contract service fee, which is deducted from the cost of the
incoming message.
Functions

deploySwapPair - this function is used to deploy a swap pair of a contract. The end result does not
depend on the order of the input parameters - to calculate the address of the future contract of the pair, the
static field uniqueld is used as a static variable, calculated as:

uniqueld = tokenRootContract.value @ tokenRootContract.value;

This ensures the uniqueness of the swap pair within a single swap root contract.
The input takes the following parameters:

1. address tokenRootContract1 - address of the token's root contract;

2. address tokenRootContract2 - address of the token's root contract.

The function returns:

1. address cA - the address of the swap-pair defaulted.

getPairinfo - this function is used to get information about existing swap pairs.

Function arguments:

1.
2.

address tokenRootContract1 - address of the root contract of token 1;
address tokenRootContract2 - address of the root contract of token 2.

The function returns:
struct SwapPairlnfo:
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address rootContract - the address of the root contract;

address tokenRoot1 - address of the root contract of token 1;

address tokenRoot2 - address of the root contract of token 2;

address tokenWallet1 - the address of the wallet of token 1 (equal to the zero address when
requesting information from the root contract);

address tokenWallet2 - the address of the wallet of token 2 (equal to the zero address when
requesting information from the root contract);

uint256 deployerPubkey - the public key of the one who initiated the deployment of the swap pair;
uint256 deployTimestamp - deployment time of the swap pair;

address swapPairAddress - swap-pair address;

uint256 uniqueld - unique number of the pair;

0 uint32 swapPairCodeVersion - version of the pair code.



getServicelnformation - getting more service information about the root contract.

Function arguments: no arguments
The function returns:
struct Servicelnfo:
uint256 ownerPubkey - the public key of the root contract deployer;
uint256 contractBalance - balance in TONSs;
uint256 creationTimestamp - contract creation time;
uint32 codeVersion - swap-pair code version;
TvmCell swapPairCode - swap-pair code.
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checklfPairExists - function for checking the existence of a swap pair with the specified addresses of
token root contracts.

Function arguments:
1. address tokenRootContract1 - address of the root contract of token 1;
2. address tokenRootContract2 - address of the root contract of token 2.

The function returns:
1. bool valueO - whether there is a swap pair.

setSwapPairCode - function for setting new swap pair code at the root contract level. When attempting to
update a pair, the code stored in the pair will be used. The function can only be called by those who have
deployed the original root swap pair contract.

Function arguments:
1. TvmCell code - new code for the swap pair smart contract;
2. uint32 codeVersion - smart contract code version.

upgradeSwapPair - function for updating the swap-pair contract by its unique number using the existing
swap-pair code. Can only be triggered by those who have deployed the swap pair.

Function arguments:
1. uint256 uniquelD - unique number of the pair.



SwapPairContract

A brief description of the smart contract
This smart contract is designed to implement the logic of the exchange on liquidity pools and
provide users with access to this functionality.

Features of the smart contract

As previously mentioned, a contract requires a payment for its execution in order for it to function. In
order to use the functionality of liquidity pools, the user must first deposit TONs on his virtual balance of the
swap pair. However, the question arises as to what size of the fee needs to be set. It was decided to
implement a mechanism for balancing fees for using liquidity pools. It works as follows: the contract
balance is compared before and after the performance of “heavy” functions, after which the cost of their
performance is changed. The cost is increasing faster than it is decreasing. An example of functioning is
shown in the graph below:

100000 ~

80000

60000

40000 ~

20000

T T T T T T
0 50 100 150 200 250 300 330

Fig. 5 - functioning of the mechanism for changing the cost of execution

As you can see, the cost quickly reduces to the average cost of executing the function, after which it
begins to fluctuate within a small area around the real value of the cost of executing.

This mechanism allows not only to dynamically adjust the cost of performing functions, but also
helps to respond to changes in the balance of the contract, maintaining it in working order.

Constructor and static variables

The contract contains the following static variables:
1. address token1 - address of the root contract of token 1;
2. address token2 - address of the root contract of token 2;
3. uint256 swapPairld - unique pair number;

The constructor takes the following parameters as input:
1. address rootContract - address of the root contract;
2. uint256 spd - public key of the contract deployment initiator.



Functions

_reinitialize - if the creation of the pair's wallets has not been completed, you need to call this function to
start reinitializing the contract. Only the one who has deployed the swap pair can call the function. At least
2 Tons must be attached to the message.

Function arguments: no arguments
getCreationTimestamp - returns the creation time of the swap pair.

The function returns:
1. uint256 valueO - time of swap-pair creation.

getPairinfo - returns information about the swap pair.

The function returns:
struct SwapPairlnfo:
1. address rootContract - address of the root contract;
2. address tokenRoot1 - address of the root contract of token 1;
3. address tokenRoot2 - address of the root contract of token 2;
4. address tokenWallet1 - wallet address of token 1;
5. address tokenWallet2 - address of token wallet 2;
6. uint256 deployerPubkey - the public key of the creator of the pair;
7. uint256 deployTimestamp - pair creation time.
8. address swapPairAddress - swap-pair address;
9. uint256 uniqueld - unique number of the swap pair;
10. uint32 swapPairCodeVersion - swap-pair code version.

getUserBalance is a function for getting the balance of user tokens that are not in the swap pair's liquidity
pool. Either the passed parameter pubkey (for internal messages) or a signed message and parameter
pubkey = 0 (for external messages) is required.

Function arguments:
1. uint256 pubkey is the user's public key.

The function returns:
struct UserBalancelnfo
1. address tokenRoot1 - address of the root contract of token 1;
2. address tokenRoot2 - address of the root contract of token 2;
3. uint128 tokenBalance1 - user's balance in token 1;
4. uint128 tokenBalance?2 - user's balance in token 2.

getUserTONBalance - a function to get the balance of the user's TONs in a swap pair. Either the passed
parameter pubkey (for internal messages) or a signed message and parameter pubkey = 0 (for external
messages) is required.

Function arguments:
1. uint256 pubkey - user's public key;

The function returns:
1. uint256 balance - user balance in TONSs.

getUserLiquidityPoolBalance is a function for getting the balance of the user's tokens in the swap pair's
liquidity pool. Either the passed parameter pubkey (for internal messages) or a signed message and
parameter pubkey = 0 (for external messages) is required.

Function arguments:



1. uint256 pubkey is the user's public key.

The function returns:
struct UserBalancelnfo
1. address tokenRoot1 - address of the root contract of token 1;
2. address tokenRoot2 - address of the root contract of token 2;
3. uint256 userLiquidityTokenBalance - the amount of tokens received as a result of adding liquidity to
the pair (currently some conventional units);
4. uint256 liquidityTokensMinted - the total amount of issued tokens (currently - conventional units) of
the liquidity pool,
5. uint128 IpToken1 - amount of token 1 in the liquidity pool;
6. uint128 IpToken2 - amount of token 2 in the liquidity pool.
The user's percentage of pool ownership is calculated using the following formula:

userLPpercent = userLiquidityTokenBalance/liquidityTokensMinted;

The amount of tokens in the liquidity pool owned by the user:

userLPTokenl = userLPpercent * IpTokenl;

When calculating in smart contracts, it is recommended to use the math.muldiv function to avoid loss of
precision in calculations.

getExchangeRate - getting the result of exchange of a specified amount of tokens.
Function arguments:

1. address swappableTokenRoot - selected token for swap;

2. uint128 swappableTokenAmount - the specified amount of tokens to exchange.

The function returns:
struct Swaplnfo
1. uint128 swappableTokenAmount - the amount of tokens used for swap;
2. uint128 targetTokenAmount - the amount of tokens that can be obtained as a result of the swap;
3. uint128 fee - swap fee.

getProvidingLiquiditylnfo - simulates adding tokens to the liquidity pool to determine the resulting
amount of added tokens.

Function arguments:
1. uint128 maxFirstTokenAmount - the maximum amount of tokens 1 added to the liquidity pool;
2. uint128 masSecondTokenAmount - the maximum amount of tokens 2 contributed to the liquidity
pool.
The function returns:
1. uint128 providedFirstTokenAmount - the amount of 1 tokens that would be contributed to the
liquidity pair;
2. uint128 providedSecondTokenAmount - the amount of tokens 2 that would be contributed to the
liquidity pair.

getWithdrawLiquiditylnfo - simulation of withdrawal of tokens from the liquidity pool to determine the
resulting amount of withdrawn tokens.

Function arguments:
1. uint128 minFirstTokenAmount - the minimum amount of tokens 1 to withdraw from the liquidity pool;
2. uint128 minSecondTokenAmount - the minimum amount of tokens 2 to withdraw from the liquidity
pool;
The function returns:
1. uint128 - withdrawedFirstTokenAmount - the amount of tokens 1 that were withdrawn from the
liquidity pool;
2. uint128 - withdrawedSecondTokenAmount - the amount of tokens 2 that have been withdrawn from
the liquidity pool.

provideLiquidity - adding tokens to the swap pair liquidity pool.
Function arguments:
1. uint128 maxFirstTokenAmount - the maximum amount of tokens 1 added to the liquidity pool;
2. uint128 maxSecondTokenAmount - the maximum amount of tokens 2 added to the liquidity pool.



The function returns:
struct Swaplnfo
1. uint128 providedFirstTokenAmount - the amount of tokens 1 contributed to the liquidity pair;
2. uint128 providedSecondTokenAmount - the amount of tokens 2 contributed to the liquidity pair.

withdrawLiquidity - withdrawal of tokens from the swap pair liquidity pool.
Function arguments:
1. uint256 liquidityTokensAmount - the amount of virtual LP-tokens to withdraw the proportional
amount of tokens from the liquidity pool;

The function returns:
1. uint128 withdrawedFirstTokenAmount - the amount of tokens 1 that were withdrawn from the
liquidity pool;
2. uint128 withdrawedSecondTokenAmount - the amount of tokens 2 that have been withdrawn from
the liquidity pool.

swap is a function for exchanging a given number of selected amount of tokens for another token.
Function arguments:
1. uint128 swappableTokenRoot - address of the root contract of the selected token for swap;
2. uint128 swappableTokenAmount - the amount of tokens to exchange.

The function returns:
struct Swaplnfo
1. uint128 swappableTokenAmount - the amount of tokens used for swap;
2. uint128 targetTokenAmount - the amount of tokens received as a result of the swap;
3. uint128 fee - swap fee deducted from received tokens.

withdrawTokens - withdrawal of a specified amount of tokens from a pair. Tokens that are not currently in
the liquidity pool are available for withdrawal.
Function arguments:

1. address withdrawalTokenRoot - address of the root contract of the selected token;

2. address receiveTokenWallet - wallet for receiving tokens;

3. uint128 amount - the amount of tokens to withdraw.

getWalletAddressCallback is a callback function to get the address of the token wallet. Can only be
triggered by the root contracts of the pair's tokens.

Function arguments:
1. address walletAddress - wallet address.

tokensReceivedCallback is a callback function for receiving information about token transfers. Can only
be triggered by wallets.

Function arguments:

address token_wallet - token wallet address;

address token_root - address of the token's root contract;

uint128 amount - the amount of tokens received:;

uint256 sender_public_key - public key of the sender of tokens, which will be used to add tokens to
the user's account;

address sender_address - sender's address;

address sender_wallet - sender wallet address;

address original_gas_to - address where surplus gas will be sent;
uint128 updated_balance - wallet balance after receiving tokens;
TvmCell payload - attached additional information.
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updateSwapPairCode - function for updating the swap-pair code. Can only be triggered by a root contract.

Function arguments:



1. TvmCell newCode - TvmCell containing the new code for the swap-pair contract;
2. uint32 newCodeVersion - new version of the swap-pair contract code.

Swap pair debot

General description

For the convenience of user interaction with the swap-pair contract, a smart contract was developed for
debot. This smart contract greatly simplifies interaction with the swap pair contract, since it does not require
the user to write any code. The only requirement when using a debot is the preliminary transfer of TONs
and tokens to the swap-pair contract, since this debot does not support these operations.

Debot functionality
With this debot, you can perform the following operations:

1. Obtaining information about available tokens to be added to the liquidity pool or exchange;

2. Obtaining information about tokens in the liquidity pool;

3. Obtaining information about user’s TON balance;

4. Obtaining information about execution cost of functions related to liquidity pools (providing liquidity,
removing liquidity, swap, withdrawing tokens);

5. Adding tokens to the liquidity pool;

6. Withdrawing tokens from the liquidity pool;

7. Getting current exchange rate;

8. Token exchange;

9. Withdrawing tokens from a pair.




NMPEAOCTABINEHUE

Bcem npueer!

Mbl komaHga SVOIl.dev n B npeactaBneHHOM MPOEKTE - pe3ynbTaThl HALLIEro ONUTENbHOIO KPOMNOTAMBOIO
TpyAa, OCyLLEeCTBISAEMOro B pamMmKkax koHTecTta, nposogumoro FreeTON Community:

#16 FreeTon DEX Implementation Stage 1 Contest.

Llenbto gaHHom paboTbl cTana paspaboTka v uMmnnemeHTauusa Geictporo obmeHa (Swap) B GrnokyeriHe
FreeTON n nHdpacTpykTypbl, 6a3npyoLleroca Ha OCHoBe nogxoaa “nyn NMKBMAHOCTK.

Cchblirika Ha canT npoekTa: hitps://swap.tonswap.com
GitHub:

https://github.com/SVOIcom/tonswap-SC
https://github.com/SVOlcom/ton-testing-suite
https://github.com/SVOIlcom/tonswap-frontend

Kowenek: 0:0439186aa0147661ebaf2b32ecc76bac172fcdaa24c7df7c9cb03cc816e435e6

KoHTakTHaga uHdopmauusa

Telegram (kopnopaTuBHLIN akk): hitps://t.me/svoidev
canTt KomaHabl: https://SVOIl.dev

Ba3oBasa aKOHOMUYeCcKas Moaenb U ONUCaHne AEeHeXXHOro NoToKa

B pesynbrate peanusauuun Hallen KOMaHAOW npeacTaBfieHHoro npoekTta - TonSwap - Obina cosgaHa
apxuTekTypa uMmnnemeHtauumn OGbicTporo obmeHa (Swap) B 6nokderiHe FreeTON u mHdpacTpykTypa
GasnpyroLmecst Ha OCHOBe 0O0LEeN KOHLUENLUN:

Automated Market Maker (AMM) ¢ ucnonb3oBaHnem ¢hopmMyribl KOHCTAaHTHOro NPOAYyKTa.

ABTOMaTM3NPOBaHHbIE MapKeT-MeNKepbl SABNAKTCA ocHoBOW npocTpaHcTBa DeFi. OHu nossonsioT
npakTnyeckn nobomy nerko n acpeKTMBHO co3gaBaTbh PbIHKM. XOTS Yy HUX €CTb CBOW OFPaHWYEHUs MO
CpaBHEHMIO C Owupxamum 3akas3oB, OOLIME WHHOBaLUKM, KOTOPbIE OHW MNPUBHOCAT B KPUMTOBAsOTY,
HEeOoLEHNMBbI.

Bupxxu AMM npeBoCXoAAT KOHUEMNUMIO KHUMM 3aKa3oB. BmMecTo Toro, 4TtoObl ycTaHaBnMBaTh LIEHLI HA
ocHoBe cnpoca u npeanoxeHus, AMM obGbeanHaeT NMUKBUOHOCTb M YCTaHABNMBAET LEHblI C MOMOLLbIO
OETEPMUHUPOBAHHOM POPMYIbl LLEHOOOPa30BaHuS.

Cuntaem, 4YTO MMEHHO JAaHHOoe pelleHne B 4Yactu DEX apxutekTypbl - Hambonee pasyMHoOe,
BblrogHoe 1 adbdekTUBHOE ANis ucnornb3oBaHus B cetn TOH.

[aBante nNOCMOTPUM C IKOHOMWUYECKOM TOYKM 3pEHMS, KakK Takasi Mogenb MOXeT nobyauTb
nonb3oBaTenen UCNonb30BaTh ee AN CBOMX MOBCEAHEBHbIX Onepauui obMeHa 1 B TO )Xe BPEMS BbIUrpaThb
OT poCTa CETU B LieNIoM 1 0OMeHa B YaCTHOCTM.

OcHoBHasi MOTUBaLMsi O4EBMAHA: NMOON XOTAT NEPEHOCUTL CBON aKTUBLI B BOKYENHE B 3aBUCUMOCTM
OT CBOWMX MOTPEOHOCTEN U UEnen, OHU XOTAT OOMEHsITb akTMB M B NydlleM cryyae MnornyynTb OOXOA4 3a
npenocTaBneHne NMKBUAHOCTH.

C [Opyron cTopoHbl, xopowasi peanusauma DEX pgomkHa obecneuntb CTabuibHOCTb npouecca
obMmeHa, NPUHECTN HEeKOTopble AMBUAEHAbLI ON1S aKTUBHBLIX NOMb30BaTeNnen 1 NoCTaBLLMKOB NIMKBUOHOCTU U
NpenocTaBUTb HEKOTOPLIN MEXaHW3M ynpaBneHus Ans OyayLwmnx N3MeHEHU 1 ynyyLleHun.
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AMM (ons npocTbIX nonb3oBaTernen) MOXHO MpeacTaBuUTb Kak poboTa, KOTopblM Bcerga rotos
NpeanoXuTb LieHy aAna 060oMx akTUBOB.

C nomowbto AMM MOXHO Ge3onacHO Toproeath, a Takke CaMoOMy CTaHOBUTLCS XOCTOM nap / nynos,
4YTO MO3BOMSAET MpakTU4eckn nboMy cTaTb MapKeT-MeMKepoM Ha Oupxe n nonydarb KOMUCCUIO 3a
npegocTaBneHne NMKBMAHOCTH.

MpocCTbIM A3bIKOM MoAeSNb (PYHKUMOHMPOBaHMA TonSwap BbIrMAAUT creayrowmnm obpasom:

1. NOCTaBLUMKN NUKBUOHOCTU pas3MeLLaloT napy TOKEHOB - B CyLLUECTBYOLME Myrbl IMKBUOHOCTN UMK
obpa3oBbiBas HOBbIE;

- B Cny4Yyae co3gaHuMs HOBOW Napbl - MEPBUYHbIA MOCTaBLUMK JIMKBUOHOCTU 3a4aéT Kypc obmeHa
OOHOr0 TOKeHa U3 napbl Ha Apyrown;

- B Cnyyae, Korga nmMoCTaBLUMK JIMKBUOHOCTM BHOCUT TOKEHbl B YXe CyLecTByHOLWY napy
(o6pasoBaHHbIN Nyn NIMKBUOHOCTW) - TOKEHbI AOMMKHbI BHOCUTCS B MyN B COOTBETCTBUU C OOMEHHbBIM KYpCOM
Mexay TOKeHaMu napbl, CyLECTBYHOLWNM Ha MOMEHT BHECEHWSI TOKEHOB B NyJT;

2. npu pasmeLleHnn IMKBUOHOCTM (Napbl TOKEHOB) MNOCTaBLUUKM NOMy4aloT BUPTYanbHbIN “TOKEH” napbl
(OnpegenseTcst kKak OTHOLUEHME BNOXEHHAsA MONb30BaTeNeM NMKBMOHOCTL / “oblias NUKBMOHOCTL ) - B
NoATBEPXAEHWE OONM yvacTusa B nyne NUKBMAHOCTU, MPOCMOTPETb 3T AaHHble MOXHO OBpaTMBLUUCL B
KOHTpaKT napbl. B nocneaytowem MoxHO ByaeT 3aMeHUTb Ha BbIMYCK pearnbHbIX TOKEHOB, KOTopble ByayT
NOCTyNaTb Ha NOMb30BaTENbCKUA TOKEH KOLLENEK;

3. Tpengepbl / nokynatenu 4yepes co3gaHHbin Swap MOryT OOMEHSITb UMEIOLMECS Y HUX TOKEHbl Ha
ApYyrve TOKeHbl B paMKax CyLLEeCTBYHOLWNX nap No Kypcy, pacC4nTaHHOMY Ha OCHOBaHWM 06beMa TOKEHOB B
cBan nape / nyne NIMKBUOHOCTM HAQ MOMEHT OCYLLECTBIEHNS OnepaLmm;

4. npu ocywecTBrneHun obmeHa Tpenmagepom  ynnadmMBaeTcs  KOMUCCUSA, CyMMa  KOTOpPOM
pacnpegenseTca Mexay noctaBLMkamun IMKBMAHOCTU Nyna, B KOTOPOM NPOU30LLEN OBMEH.

PacnpegeneHne komuccum NnponcxoguT B COOTBETCTBMM C JONSIMU MOCTaBLUUKOB NIMKBUAHOCTH.

Harpagpbl onpegenstoTcsa npotokonom. B HacTosiwee Bpems komucens coctasngaeT 0,3%, no npumepy
Uniswap v2, B nocnegyroLiem pasmep KOMUCCUN MOXHO U3MeHuUTb. [pyrne nnatopMbl nnu opku MoryT
B3MMaTb MEHbLUYIO NnaTy, YToObl NpmBreyb 6onbLle NOCTaBLLMKOB NIMKBUOHOCTU B CBOW Myr.

5. npn ocyuwectBneHMn obmeHa OgHOro TOKEHa Ha JOpyron B paMKkax onpegenéHHoro nyna -
N3MEHSETCA WX COOTHOLUEHWE BHYTPU Myna B 3aBMCUMOCTM OT O6bEMa BbIBEOEHHbIX U BHECEHHbIX
TOKEHOB;

*OCyLLEeCTBNEHNE TpaH3aKLMM oOMeHa BO3MOXHO B Clyyae, Korga y nokynartensi TOKEHOB B KOLUerbke
AOCTaTOYHbIN 0O6BbEM Opyroro BuAa TOKEHOB nNapbl Ang obmeHa, a Takke ANs MOKPbITUS KOMUCCUW,
ynnaynBaemMon NocTaBLUMKaM NMKBUOHOCTY;

6. 4yTobbl onepaumm obmeHa He wumenu 6GOoNbLIOro BMSHUA Ha CTOMMOCTb OAHOrO TOKEHa Mo
OTHOLLUEHWMIO K Apyromy - ans Swap Hanbonee GnaronpuaTHble yCroBusa yHKLUMOHMPOBAHMS, Koraa:

- cyuwecTByeT 60MbLUIOe KONMYEeCTBO NOCTaBLLMKOB NMKBUAHOCTU U NOKynaTtenewn / Tpengepos

- npoBedeHuMe onepauun obMeHa npoucxoguT B CyMMax HebonblMX - OTHOCUTENbHOrO
CchOpMMPOBaAHHOTO Nyria JIMKBMAHOCTM Napbl.

Ho 370 ycrnoBus, Ha KOTOpble NPSMO NOBANATE HET BO3MOXHOCTH.

7. BaxHo onucaTb elwé ogHO M3 OeWCTBUN, OCYLLEeCTBRseMblXx B pamkax Swap Pair - BbiBegeHue
MOCTaBLLMKOM FIUKBUAHOCTU BIOXEHHbIX TOKEHOB:

ecnun B onpeaenéHHbli MOMEHT MNOCTaBLUMK NUKBUAHOCTU NMPUHUMAET peLleHne BbIBECTM CBOM TOKEHBbI
n3 nyna, T0 emy npegoctaBngeTcs 06bEM TOKEHOB HE paBHbIN NEepBOHaYaribHOMY, a paBHbIN ero gone ot
obLero oobEma.

Hanpumep:

lNMocmaswuk nukeudHocmu N nepgoHayanbHO eknadblieaem & nyn napy mokeHos - 1 WETH u 1 WBTC -
ucxodsi u3 ycrmaHoeneHHo20 Kypca 1:1.

Ha MOMeHm eHeceHus 8 nyn yxe enoxeHo 9 WETH u 9 WBTC, m.e. ezo dons e nyrne pasHa 10%.

Lonycmum 8 medyeHUe Kako20-mo 8peMeEHU MpPoucxo0um MHO204UCIEHHbIU 0OMeH OOHUX MOKEHO8 Ha Opyaue
8 pe3sysibmame 4ezo rosiydaem credyowee COOMHOWEHUE MOKEHO8 Napbl:

6 WETH u 20 WBTC.



Ecnu e nepuod epemeHu GaHHO20 yCmaHO&/IeHHO20 COOMHOWEHUS nocmasuwuk nukeudHocmu N npuHumaem
peuweHue 8bI8ECMU C8OU MOKeHbI U3 r1ysia, mo OH nosiyd4aem ux 8 o6béme;
0.6 WETH u 2 WBTC.

06 achchpekTUBHOCTM aBTOMaATU3NPOBaHHbIX MapKeT-MenKkepoB

B mogenax AMM ueHa onpegensieTca no AeTepMMHUPOBaHHbIM oOpMynam, OCHOBaHHbIM Ha crnpoce
N NpeanoXeHUn akTMeoB. B pesynbrate aTM Mmodenu nonaratoTcs Ha apobuTpaxepos, YTOObI YpaBHATL LieHY
C ApyrMmMu pbiHKamu. [pyrmmun cnosamu, Korga ecTb pasHuua B LieHe, apbutpaxepbl HaunHatoT nokynatb /
npogaBaTb akTUBbl U3 CMapT-KOHTPaKTa, KOTOPbIN N3MEHSIET CNPOC U NpeaioXeHne akTnuBa U BblpaBHMBaET
ueHy. OgHako 31O NPMBOAUT K HEed(EEKTUBHOCTU MOCTABLUMKOB JIMKBUOHOCTM, MOCKOSIbKY OHWU HecyT
yObITKM (UNM  anbTepHaTMBHbIE M3OEPXKM MO CPaBHEHMIO C peanbHOW PbIHOYHOM LIEHOW, KOTOpPYHO
Ncnonb3yT apbutpaxepsol).

Bce BbllenepevncrneHHoe MOXHO NpeacTaBnTb B Buae 6a3oBon hopmyrbi:

Y Hac eCTb PblHOK, HA KOTOPOM MOXHO OBOMEHATb MOHETHI TMNa a Ha MOHETbI Tuna 3 (1 HaobopoT).
OTOT pblHOK uMeeT pesepBbl Ra> 0 n RB> 0, noctoaHHbIM npoaykT k = RAaRB n npoueHTHyto nnaty (1 - y).
Cpenka Ha aToM pblHKe, Toprytowasa AR> 0 moHeT B 4nsg Aa> 0 MOHET d, AOMMKHAa YOOBMETBOPATh

(R, — A )Ry +~v4Az) = k.

Mocne kaxgow TpaH3akuum pesepsBbl 0OHOBNAKOTCA cneaylowmm obpasom: Ra "— Ra - Aa, RB" —
RB + AB u k "= (Ra - Aa) (RB + AB). Mbl Bcerga 6ygem TpeboraTth 4to Ra, RB> 0, Tak uto ntobas caernka,
KOTOpasi NpMBOANT K HEMOSOXUTENbHOMY Pe3epByY, HUKOrAA HE BbINOMHAETCS (3KBUBANEHTHO, Mbl TOBOPUM,
4YTO Takasi caenka uMeeT 6eCKOHEYHY0 CTOMMOCTD).

Korga komuccusa pasHa Hynto (T. E. [T = 1), mobas cgenka AR Ha Aa JOMmMKHA U3MEHATb pe3epBbl
Taknm obpasom, 4To6bl NpoaykT RARB octaBancsa paBHbIM KOHCTaHTE K.



OnucaHue cucrtemMmbl B3aMmmoaencTBusA MeXxay CMapT-KOHTPaKTaMU

Cuctema obmeHa TIP-3 TokeHamMu Ha OCHOBe nap NUKBUAHOCTU NogpasyMeBaeT Hannvme cnenytowmx
CMapT-KOHTPAKTOB:

1. KoHTpakTbl TIP-3 TOKEHOB - pyT-KOHTpaKThI (root contracts) n KOHTPaKTbI-KOLLENbKOB,

2. KoHTpakTbl 06MeHa Ha napax JIMKBUAHOCTU - PYT-KOHTPAKT U KOHTPaKTbl Nap 0bmeHa;

3. KoHTtpaktbl TON-koLWEeNbKOB.

RootTokenContract Swap pair deployer

User contracts / \ Swap pair contract contracts
v

User TONTokenWallet TONTokenWallet SwapPairContract RootSwapContract

TOM crystal wallet

N3o6paxeHne 1 - Cxema B3aMMOOENCTBUSA CMapT-KOHTPAKTOB

OnucaHue B3ammoaeucTBuA pyT napbl - napa
Upgrade swap pair code

Deploy swap pair contract

Y

RootSwapContract SwapPairContract

Preserve unigqueness

N3o00paxeHune 2 - Cxema B3aMMOAENCTBUSA PYyT-KOHTPaKTa 1 KOHTPaKTa cBan-napbl

KoHTpakTbl pyTa cBan-napbl U cBan-napbl B3anMOAENCTBYIOT CneayLwmnm obpasom:

PyT-KOHTpaKT BbIMOSHAET 4ENSION Napbl C BblAENEHNEM HEKOTOPOro HavyanbHoro 6anaHca TON-oB,
KoTopbI pacxogyetcss Ha Aennon TIP-3 KowenbkoB M HEKOTOPYH MEPBUYHYKD HACTPOWKY: nonydyeHve
agpecoB KOLUENMbKOB M3 PYyT KOHTPaKTOB TOKEHa M 3ajaHve ajpeca AN KonbakoB. PyT-KOHTpakT Takke
ncnonbayeTcs Ans obHOBMEHUsA Koga cean-napbl.



OnucaHue B3anmogencTBusi napa - TOKeH

Notify swap pair contract about received transfers

Transfer tokens from swap pair to users

A

TONTokenWallet SwapPairContract

ervice information
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Deploy of TIP-3 token

RootTokenContract

N3o0paxeHne 3 - Onncanune B3ammogencteus TIP-3 kowenbka u cean-napbl. KpacHbIM OTMEYEHbDI
B3aMMOOENCTBUS, pacXOAyoLLne n3Ha4vanbHo Bblgensembln 6anaHc cean-napbl

B3anmogencTBme KOHTpakTa cBan-napbl W TOKEHa 3akn4yaeTcs B nepesBoge TOKEHOB
nonb3oBaTensaM u nonyvyeHum nHdopmMaunm o nepeBefEHHbIX TOKEHaX.

Mpn nepeBoge TokeHoB Ha TIP-3 Kolwenék, npuHagnexawuin cean-nape, Bbi3blBaeTcsd KoOnbak
nonyyeHuns nepesoga. [lepeBoq TOKEHOB MOMb30BaTENAM MHULMUPYETCS B CBamn-nape ¢ NOMOLLbIO Bbl30Ba
COOTBETCTBYIOLLLErO METOAA, NOCHe Yero NPoncxoanT Bbi3oB TIP-3 Koluernbka n3 KOHTpakTa cean-napbl.

Onucaxune B3anmopencteus TON kowenék - napa

Transfer TON to swap pair for
virtual balance replenishment

h 4

TON Wallet SwapPairContract

N3obpaxeHune 4 - BaanmopgencTtene TON kollenbka 1 cBan-napbi

B3anmopeiicteue koHTpakta TON Kowenbka u cBan-napbl 3aKnNi04aeTcsi B NONOSIHEHWUM BHYTPEHHENO
GanaHca nonb3oBaTtensi. Cean-napa noggepxmBaet ob6paboTKy BHELUHUX COOOLLEHUI (TakK Kak OHU MOryT
ObITb MCMONb30BaHbI NPW B3aMMOLENCTBUM CO CBan-napov MNpuv MNOMOLLM CreumanbHbIX CavuToB WUIK
neboToB), MNo3ToMy HeobxoaMm BHYTPEHHW GanaHCc nonb3oBaTens, KoTopbid OydeT orpaHuMumMBaThb
B3aMMOAEWNCTBME MNOMNb30OBaTENs M KOHTpakTa napbl, 4TOObl KOHTPaKT He oOKasancsa B HeaKTUBHOM
COCTOSIHUN.

MexaHn3m B3nMaHWS Nnatbl 3a BbIMNOMHEHWE TEX WK UHbIX AEACTBMI OMMUCaH B COOTBETCTBYIOLLEM
pasgene onucaHusi cean-napbi.

Mpn nepeBoge HeobOxoaMmo NMpUIOXUTL payload, cogepXawmin NyGrNMYHbBIA KoY Mob3oBaTens B
dopmate unit256, ecnn NyoGnUYHbBIA KNOY MOMYYUTb HE yAanocb, 06paTHO OTNPaBNAETCHA TONbKO 4YacTb
nony4eHHbix TON-0B.

CdopmmpoBaTb Heobxoanmbl payload MOXHO crnegyowmmMm o6pas3om:
TvmBuilder builder;
builder.store(uint256 (userPubkey));
TvmCell payload = builder.toCell();



OnucaHue B3anmogencTeums nonb3oBartesb - napa

CueHapuin B3aMMOLENCTBMS MONb3oBaTeNnd W cBan-napbl BbIMMSAUT cregyowum obpasom (npwu
HanNU4MN yXxe CyLLECTBYHOLLEN Napbl):

1. lMononHeHne cBoero BupTyaneHoro 6GanaHca TON-oB B cBan-nape Ans BbIMNOMHEHMUS
onepaumi nNpegocTaBrneHns NUKBUOHOCTW, BbiBOAA JIMKBMAHOCTM M3 nyna M obmeHa TOKEHOB.
HaHHbii aTan BbinonHsetca nyTém nepesoga TON-0B Ha KOHTpaKT cBan-napbl ¢ payload,
coaepXxalum nyoennYHbIA KNod Nonb3oBartens;

2. [MononHeHne cBoero BMpTyanbHOro 6anaHca TOKEHOB Afisi CBana NyTEM nepeBoaa TOKEHOB C
TIP-3 kowenbka Ha Koluenék cean-napbl. B HacToAWwmMin MOMEHT Heo6X0aMMO BbINOMNHATL NEpeBoa
¢ ucnonb3oBaHnem gyHkumn transferWithNotify, 4To6bl KOHTpaKT cBan-napbl 6bI1 yBEAOMIIEH
0 nepeBoae;

3. BbinonHeHne [OCTYNHbIX ONepaumi ¢ TOKEHaMW: BKNag/CHATUE NUKBUOHOCTW, OOMeH (swap);

4. BbiBOg TOKEHOB Yepes 3anpoc B cBan-napy.



RootSwapPairContract

KpaTkoe onuMcaHue cMmapT-KOHTpaKTa

[laHHbIA CMapT-KOHTPAKT NpeAHasHayYeH AN CO3f4aHus cBan-nap, XpaHeHus nHdopmauum ob yxe
CYLLECTBYIOLLMX CBar-napax, a Takke ans o6HOBNeHUs cean-nap npu BbIXo4e HOBOW BEPCUM.

KoHcTpyKTOp U1 static nepemeHHbIe
B koHTpakTe nmetotca cnegyrowune static nepeMeHHble:
1. uint256 ownerPubkey - nybnunyHbIn knoy BNagenbLa pyT-KOHTpakTa cean-nap.
KoHCTpyKTOp Ha BXOA NpUHUMAET criegytolmne napamerpbi:
1. TvmCell spCode - TvmCell, cogepxxaLimin Kog, KOHTpaKkTa csan-napsbl;
2. uint32 spCodeVersion - Bepcus Koga KOHTpakTa cBan napbl;
3. uint256 minMsgValue - muHumanbHoe konmnyectBo TON-0B, npuKpennéHHoe K Bbl30BY (DYHKLMMK
Ans nennosi cean-napel;
4. uint256 contractSP - BenuunHa nnatbl 3a CcepBUCHOE OOCHYXXMBaAHME KOHTpaKTa, KoTopas
BblYMTAETCH U3 CTOMMOCTWN BXOASALLEro COObLLEeHuS.

PyHKUUMU

deploySwapPair - ¢ nomowbo faHHOW yHKLUUN NPOM3BOAMTCA OENSOoN cBan-napbl KOHTpakTa. KOHeYHbIN
pe3ynbTaTr He 3aBMCUT OT MOpsiAKa BXOAHbLIX NapamMeTpoB - ANS BblYMCIEHNS agpeca OyayLero KoHTpakTa
napbl B kadecTtse static nepemeHHon ncnonbsyetcs static none uniqueld, Beluncnsemoe kak:
uniqueld = tokenRootContract.value @ tokenRootContract.value;

YTto obecneumBaEeT yHMKaNbHOCTL CBan Napbl B paMKkax O4HOro pyT-KOHTpakTa cBana.

Ha Bxoa npvHMMaeT cnegytowime napameTpbl:

1. address tokenRootContract1 - agpec pyT-kOHTpakTa TOKEHa;

2. address tokenRootContract2 - agpec pyT-KOHTpaKkTa ToKeHa.

OyHKUNA BO3BpaLLaET:

1. address cA - agpec 3agennoeHHon cBan-napsbl.

getPairinfo - gaHHas yHKUMA ncnonbayeTcs Ana NonyyYeHns nHpopmaLmm O CyLeCTBYIOLNX CBan napax.

ApPrymeHTbl QoYHKLNN:
1. address tokenRootContract1 - agpec pyT-KoHTpakTa TokeHa 1;
2. address tokenRootContract2 - agpec pyT-KoOHTpakTa TokeHa 2.

DyHKLNS BO3BpaLLaET:
struct SwapPairlnfo:
1. address rootContract - agpec pyT KOHTpaKTa;
2. address tokenRoot1 - agpec pyT-koHTpakTa TokeHa 1;
3. address tokenRoot2 - agpec pyT-KOHTpaKkTa TokeHa 2;
4. address tokenWallet1 - agpec kowenbka TokeHa 1 (paBeH HyneBoMy azpecy npu noryYyeHun
NHOPMaLUKN N3 pPyT-KOHTPaKTa);
address tokenWallet2 - agpec kowenbka TOkeHa 2 (paBeH HyneBOMY afpecy npu MNony4YeHuu
WMHOpMaLMK U3 PYT-KOHTPaKTa);
uint256 deployerPubkey - ny6nnyHbIn kntod Toro, KTo MHULMKMPOBAN 4ENSIon cBan-napbl;
uint256 deployTimestamp - Bpema gennos cean-napbl;
address swapPairAddress - agpec cBan-napbi;
uint256 uniqueld - yH1KanbHbIA HOMEpP Napbl;
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10. uint32 swapPairCodeVersion - Bepcus koga napbl.
getServicelnformation - nonyyeHne gononHUTENLHOM MHOPMAaLIMK O PYT-KOHTPaKTe.

AprymeHTbl oyHKUMKN: 6e3 aprymeHToB
DyHKUMA BO3BpALLAET:
struct Servicelnfo:
uint256 ownerPubkey - nybnnyHbIn knto4 gennoepa pyT-KOHTPaKTa;
uint256 contractBalance - 6anaHc B ToHax;
uint256 creationTimestamp - BpeMa co3gaHnsa KOHTPakTa;
uint32 codeVersion - Bepcusa koga cean-napbl;
TvmCell swapPairCode - kog cBan-napbl.

aorODdO =

checklfPairExists - d¢yHKkuMs Ona nNpoBepku CyWeCcTBOBaHMSA CBan-napbl C 3agaHHbIMKU agpecamu
PYT-KOHTPaKTOB TOKEHOB.

AprymeHTbl (pyHKLMK:
1. address tokenRootContract1 - agpec pyT-KOHTpakTa TokeHa 1;
2. address tokenRootContract2 - agpec pyT-KOHTpakTa TokeHa 2.

DyHKUMS BO3BpaALLAET:
1. bool valueO - cywecTByeT nm cean-napa.

setSwapPairCode - dyHKuMa Ons 3agaHMs HOBOFO Koga CBan-napbl Ha ypoBHE pyT-koHTpakTa. [pu
nonbiTke 0B6HOBMNEHNS Napbl ByAeT UCMONb30BaH Kod, XpaHAwmincs B nape. PyHKUNA MOXET BbITb Bbl3BaHa
TONbKO TEM, KTO 3a4ensonn n3HavanbHblA pPyT-KOHTPAKT napbl.
AprymMeHTbl yHKUUK:

1. TvmCell code - HOBbLIN KOO CMapT-KOHTpaKTa napsbl;

2. uint32 codeVersion - Bepcus Koga cMapT-KOHTpakTa.

upgradeSwapPair - yHKuMs ons oBHOBNEHWS KOHTpakTa cBan-napbl NO €€ yHWKanbHOMY HOMepy C
MCnonb3oBaHMEM MMeloLlerocss koda csan-napbl. MoxeT ObiTb Bbi3BaHa TOMbKO TEM, KTO 3agensioun
cBan-napy.

AprymeHTbl (pyHKLMK:
1. uint256 uniquelD - yHMKanbHbIN HOMEp napsbl.



SwapPairContract

KpaTkoe onuMcaHue cMmapT-KOHTpaKTa
JaHHbIN CMapT-KOHTPaKT NpedHasHayeH AONs peanu3aumy Nnoruku pabotbl obMeHa Ha nynax
NUKBMOHOCTM U NPefOCTaBNEHNs MONb30BaTeNsiM AOCTyNa K AaHHOMY (DYHKLMOHAnY.

Ocob6eHHoCTH (pyHKLMOHMPOBaAHUA CMapPT-KOHTpaKTa

Kak yxe paHee ynomuHanocb, ans ¢yHKUMOHMPOBAHMSA KOHTpakTa HeobxoguMma nnata 3a ero
BblNonHeHne. Ons Toro, 4Tobbl BOCMONb30BATLCA (PYHKUMOHANOM MNyfoB FMKBUOHOCTW, MONb3oBaTemnb
nomkeH npeaBaputensHo BHecTM TON-bl Ha cBon BuUpTyanbHbli 6anaHc cean-napbl. OgHako, BCTaér
BOMPOC, Kakow pasmMep nnaTtbl HeobBXoAMMO YCTaHOBWUTb. BbINO peleHO peanun3oBaTb MeEXaHU3Mm Mo
GanaHcupoBke nnatbl 3a Mcrnonb3oBaHue nyrnoB nukeuaHoctu. OH paboTtaeT cnegyowmm obpasom:
CcpaBHMBaeTCcs GanaHC KOHTpaKTa A0 M NOCHe BbINOMHEHUA “TSXKENbIX” OYHKLUMIA, NOCIE Yero BbINOMHAETCS
N3MEHeHMe CTOMMOCTU UX BbIiNoNHeHUs. CTouMMocTb Bo3pacTaeT 6ObicTpee 4yem ybObiBaetr. [lpumep
YHKLMOHMPOBAHNA NOKa3aH HWXE Ha rpadouke:
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|/|306pa)KeHllle 5- quHKLI,I/IOHVIpOBaHVIe MexaHun3Ma naMmeHeHnA CTOMMOCTHU BbIMNOMTHEHUA

Kak BMAHO, CTOMMOCTb AOBOMbHO ObICTPO CBOAMTCS K CpeaHe CTOMMOCTU BbINOMHEHUS (OYHKLINN,
nocne 4ero HadnHaeT konebaTbcs B HeboNbLIMX Npeaenax OTHOCUTENbHO LIeNeBoro 3Ha4eHNs CTOMMOCTHU
BbINOMHEHUS.

[aHHbIN MexaHM3M MNO3BONSAET He TONbKO AUHAMWYECKU PerynmpoBaTb CTOMMOCTb BbIMOSIHEHUS
PYHKUMIA, HO M Takke MOMOraeT pearnpoBaTb Ha M3MeHeHMe GanaHca KOHTpakTa, nogaepXXuBasi ero B
paboyeM COCTOSAHUMN.

KoHcTpyKTOp U static nepemeHHble

B koHTpakTe umetotca cnegyrowme static nepemeHHble:
1. address token1 - agpec pyT-KOHTpakTa TokeHa 1;
2. address token2 - agpec pyT-KOHTpaKkTa TOKeHa 2;
3. uint256 swapPairld - yHMKanbHbIN HOMEpP Napbl;

KOHCprKTOp Ha BXO[ NpMHMMaET crenyuine napameTpbl:



1. address rootContract - agpec pyT-KOHTpakTa;
2. uint256 spd - ny6rnnyHbIN KNIOY MHMLMATOpa Aennos KOHTpakTa.

PyHKUUMU

_reinitialize - B cnyyae, ecnu co3gaHue KoLeNbKOB Napbl He GbINO 3aBepLUeHO, HeOBXOAMMO Bbi3BaTb
AaHHYI0 (PYHKUMIO ONSA 3anycka NOBTOPHOW MHULManNM3aumm KOHTpakTa. BbidBaTb YHKUMIO MOXET TOIbKO
TOT, KTO Aennowun cean-napy. K coobLweHno AomkHbl 6bITb NPUKPENIEHo Kak MUHUMYM 2 Ton-a.

AprymeHTbl pyHKUMKN: 6e3 apryMmeHToB.
getCreationTimestamp - Bo3BpalLaeT BpeMsi CO3AaHns cBan-napbl.

DyHKUNS BO3BpaLLaET:
1. uint256 valueO - Bpems co3gaHus cean-napeobl.

getPairlnfo - Bo3BpawaeT nHpopmaumio o cean-nape.

DyHKLNS BO3BpaLLaET:
struct SwapPairlnfo:
1. address rootContract - agpec pyT-KOHTpakTa;
2. address tokenRoot1 - agpec pyT-koHTpakTa TokeHa 1;
3. address tokenRoot2 - agpec pyT-KOHTpaKkTa TokeHa 2;
4. address tokenWallet1 - agpec kowenbka TokeHa 1;
5. address tokenWallet2 - agpec kowienbka TOKkeHa 2;
6. uint256 deployerPubkey - nybnnyHbIn kNtov cos3gartens napsbl;
7. uint256 deployTimestamp - BpemMsi co3gaHus napbl.
8. address swapPairAddress - agpec cean-napbl;
9. uint256 uniqueld - yH1KkanbHbI HOMEpP cBan-napbl;
10. uint32 swapPairCodeVersion - Bepcust kKoga cean-napbil.

getUserBalance - cyHkuma gna nonyveHus GanaHca TOKEHOB MOMb30BaTeNsl, HAaXoAAWMXCS He B nyne
NUKBMAHOCTU cBan-napbl. Heobxoanum nnbo nepegaHHbii napametp pubkey (ans internal coobeHnunn),
nnbo nognucaHHoe cooblueHre u napameTp pubkey = 0 (onsa external coobLieHunn).

AprymMeHTbl yHKUUK:
1. uint256 pubkey - ny6rnn4HbI KNOY NONb3oBaTENS.

DyHKUNS BO3BpaLLaET:
struct UserBalancelnfo
1. address tokenRoot1 - agpec pyT-kOHTpakTa TokeHa 1;
2. address tokenRoot2 - agpec pyT-kOHTpakTa ToKeHa 2;
3. uint128 tokenBalance1 - 6anaHc nonb3oBaTens B ToOkeHe 1;
4. uint128 tokenBalance2 - 6banaHc nonb3oBaTensi B TOKEHE 2.

getUserTONBalance - dyHkuua agna nonydeHmss ©anaHca TON-oB nonb3oBatend B cBan-nape.
Heobxoanm nunbo nepepaHHbin napametp pubkey (ansa internal coobwenun), nubo nognuMcaHHoe
coobuleHne n napametp pubkey = 0 (ana external coobLueHuni).

AprymMeHTbl pyHKUUK:
1. uint256 pubkey - nyGNn4YHbIN KoY Nofb3oBaTens;



DyHKUMA BO3BpALLAET:
1. uint256 balance - 6anaHc nonb3oBatensa B TOH-ax.

getUserLiquidityPoolBalance - dyHKkuusa gns nonyyeHus GanaHca TOKEHOB MOfb30BaTesNsl, HAaX0O4ALMNXCS
B nyne nuKBMAHOCTM cBan-napbl. Heobxogum nmbo nepepaHHbii napametrp pubkey (gns internal
coobueHnin), nnbo nognucaHHoe coobuieHre n napameTp pubkey = 0 (ansa external coobuieHnn).

ApPrymeHTbl QoyHKLNN:
1. uint256 pubkey - nybnnyHbIV KoY nonb3oBaTens.

DyHKUMSA BO3BpALLAET:
struct UserBalancelnfo
1. address tokenRoot1 - agpec pyT-kOHTpakTa TokeHa 1;
2. address tokenRoot2 - agpec pyT-kOHTpakTa TOKeHa 2;
3. uint256 userLiquidityTokenBalance - konM4ecTBO TOKEHOB, NMOMyYeHHbIX B pe3ynsrate AobasneHus
NMKBUOHOCTW B Napy (Ha TEKYLMN MOMEHT - HEKOTOPbIE YCNOBHbIE €ANHULbI);
4. uint256 liquidityTokensMinted - obLiee KonnM4ecTBO BbINYLUEHHbLIX TOKEHOB (Ha TEKYLUMA MOMEHT -
YCNOBHbIX €4UHNLL) Nyna JIMKBUAHOCTY;
5. uint128 IpToken1 - konn4yecTBO TOKeHa 1 B nyne NMKBUOHOCTY;
6. uint128 IpToken2 - konNnU4ecTBO TOKEHa 2 B Nyne NMKBUOHOCTU;
MpoueHT BnageHns nyrnomM nonb3oBaTenem BblYMCNAETCA NO cneayoLen opmyne:
userLPpercent = userLiquidityTokenBalance/liquidityTokensMinted,;
KonnyecTtBo TOKEHOB B Myre NMKBUAHOCTU, KOTOPbLIMWU BriafieeT nonb3oBarernsb:
userLPTokenl = userLPpercent * IpTokenl;
Mpn BbIMUCNEHNAX B CMapT-KOHTPaKTax PeKoMeHOYeTCa BOCMnorib3oBaTbCa dyHKumen math.muldiv pns
n3bexaHnsa noTepu TOYHOCTU MPU BbIYUCTIEHUNSIX.

getExchangeRate - nonyyeHue pesynsrata obMeHa 3agaHHOrO KONMyYecTBa TOKEHOB.
AprymeHTbl (pyHKLMK:

1. address swappableTokenRoot - BbIOpaHHbI TOKEH Ansi cBana;

2. uint128 swappableTokenAmount - 3agaHHOE KONMYECTBO TOKEHOB Ansd obmeHa.

DyHKUMSA BO3BpALLAET:
struct Swaplnfo
1. uint128 swappableTokenAmount - KOfIM4ECTBO TOKEHOB, UCMOSIb30BaHHOE Af14 CBana;
2. uint128 targetTokenAmount - KONMNMYECTBO TOKEHOB, KOTOPOE MOXET ObITb MOMy4YEHO B pesyrnbrarte
cBana;
3. uint128 fee - komuccus 3a cean.

getProvidingLiquiditylnfo - cumynauna nobaBneHus TOKeHOB B Myn NMKBUAHOCTWM ANSl ONpeaeneHus
pesynsTupytoLwero konuyectsa o6aBneHHbIX TOKEHOB.
AprymeHTbl (pyHKLMK:
1. uint128 maxFirstTokenAmount - MakcuManbHOe KONMYecTBO TOKEHOB 1, BHECEHHOE B nyn
NUKBUOHOCTW;
2. uint128 masSecondTokenAmount - mMakcumarbHOe KONMMYEeCTBO TOKEHOB 2, BHECEHHOe B Myn
NUKBUOHOCTMW.
DyYHKLNS BO3BpaLLaET:
1. uint128 providedFirstTokenAmount - kKonn4yecTBo TOKEHOB 1, KOTOpoe 6biNo Obl BHECEHO B napy
NUKBUOHOCTW;
2. uint128 providedSecondTokenAmount - KOMYECTBO TOKEHOB 2, kKOTOpoe 6biNo Gbl BHECEHO B Napy
NUKBUOHOCTMW.



getWithdrawLiquiditylnfo - cumynauma BbiBoga TOKEHOB M3 nyna JIMKBMOHOCTM ANS ONpederneHus
pe3ynbTUPYIOLLLErO KONMYeCcTBa BblBEAEHHbIX TOKEHOB.
ApPrymeHTbl QoyHKLNN:

1. uint128 minFirstTokenAmount - MWHMManNbHOE KONMMYECTBO TOKEHOB 1 Ana BbiBO4a U3 nyna

NUKBUOHOCTU;

2. uint128 minSecondTokenAmount - MUHMManbHOE KONMYECTBO TOKEHOB 2 AN BbiBO4A M3 nyna
NUKBUOHOCTU;
PDyHKUMS BO3BpALLAET:

1. uint128 - withdrawedFirstTokenAmount - ckonbko TOkeHOB 1 ©Obifl0 BbIBE4EHO U3 nNyna
NUKBUOHOCTU;

2. uint128 - withdrawedSecondTokenAmount - CcKONMbkO TOKEHOB 2 OblIIO BbLIBEAEHO W3 Nyna
NUKBUOHOCTMW.

provideLiquidity - no6aBneHne TokeHOB B Nyn NMKBMAHOCTW CBaM-napbl.
AprymeHTbl (pyHKLMK:
1. uint128 maxFirstTokenAmount - makcMmanbHOe KonmMyecTBO TOKeHoB 1, gobaensiemoe B nyn
NUKBUOHOCTU;
2. uint128 maxSecondTokenAmount - mMakcumanbHOe KONMMYecTBO TOKEHOB 2, fobaBnsemoe B nyn
NUKBUOHOCTW.

DyHKUMS BO3BpaALLAET:
struct Swaplinfo
1. uint128 providedFirstTokenAmount - konu4ecTBo TOKEHOB 1, KOTOpoe ObiNo BHECEHO B napy
NUKBUOHOCTW;
2. uint128 providedSecondTokenAmount - KONM4eCTBO TOKEHOB 2, KOTOpOe 6bINO BHECeHO B napy
NMKBUOHOCTW.

withdrawLiquidity - BbIBOg TOKEHOB M3 nyra JIMKBMAHOCTKX CBarn-napsbl.
ApPrymeHTbl QoYHKLNN:
1. uint256 liquidityTokensAmount - konuyectBO BuMpTyanbHblX LP-TOKeHOB gns  BbiBOAA
NPONOPLMOHANbLHOrO KOiMyecTsa TOKEHOB U3 MyNOB JIMKBUAHOCTU.;

DyHKLNS BO3BpaLLaET:
1. uint128 withdrawedFirstTokenAmount - ckonbko ToOkeHOB 1 Obifo BbIBEAEHO 13 NyNna JIMKBUOHOCTMU;
2. uint128 withdrawedSecondTokenAmount - CKONbKO TOKEHOB 2 6bIN0 BbIBEAEHO M3 Myna
NUKBUOHOCTW.

swap - pyHKUMA 4na obmeHa 3agaHHOro KonnyecTsa BblIOpaHHbIX TOKEHOB Ha APYron TOKEH.
ApPrymeHTbl QoYHKLNN:
1. uint128 swappableTokenRoot - agpec pyT-koHTpakTa BblIOpaHHOro ToOKeHa Asis ceana;
2. uint128 swappableTokenAmount - KOfIM4ECTBO TOKEHOB ANA obMeHa.

DyHKLNS BO3BpaLLaET:
struct Swaplnfo
1. uint128 swappableTokenAmount - KOfIM4ECTBO TOKEHOB, UCMONbL30BaHHOE ANd CBana;
2. uint128 targetTokenAmount - KonM4yecTBO TOKEHOB, BbINIO NOMYYEHO B pe3ynbTaTe cBana;
3. uint128 fee - komuncecnsa 3a car, BblMTEHHASA U3 NOSYyYEHHbIX TOKEHOB.

withdrawTokens - BbiBOg 3agaHHOrO KonmyecTBa TOKEHOB W3 napbl. [ns BbiBoAa AOCTYMHbI TOKEHbI, HE
HaxogsLWmMecs B JaHHbI MOMEHT B Nyne NMKBUOHOCTU.
AprymeHTbl (pyHKLMK:

1. address withdrawalTokenRoot - agpec pyT-koHTpakTa BblIOpaHHOIO TOKEHa;



2. address receiveTokenWallet - kowwenék gnsi nony4eHnsi TOKEHOB;
3. uint128 amount - konM4yecTBO TOKEHOB A4 BbIBOAA.

getWalletAddressCallback - dyHkuma-konbak onsi nonyvyeHust agpeca Kowlernbka TokeHa. MoxeT 6biTb
Bbl3BaHa TOMbKO PYT-KOHTpPaKTaMy TOKEHOB MNapbl.
ApPrymeHTbl QOYHKLNN:

1. address walletAddress - agpec kowenbka.

tokensReceivedCallback - dpyHKuMs-konbak Ang nonyyYyeHns uHpopmaumm o nepesogax TokeHoB. MoxeT
6bITb Bbl3BaHa TONbKO KOLLENbKaMM.

AprymeHTbl (pyHKLMK:
1. address token_wallet - agpec Kowlenbka TOKeHa;
address token_root - agpec pyT-KOHTpakTa TOKEHa;
uint128 amount - KONU4YECTBO NOMYYEHHbLIX TOKEHOB;
uint256 sender_public_key - nyGnnyHbIN KoY OTNpaBUTENS TOKEHOB, KOTOPbIA OyAET UCMOonb30BaH
Ans nobaBneHnsa TOKEHOB Ha CYET Nornb3oBaTtens;
address sender_address - agpec oTnpaBuUTeng;
address sender_wallet - agpec kowernbKka-oTnpasuTens;
address original_gas_to - agpec, kyaa 6yaeT HanpaBneHbl U3NULLKK rasa;
uint128 updated_balance - 6anaHc kowlenbka nocre nosy4eHusi TOKEHOB;
TvmCell payload - npukpennéHHas gononHuTensHasa nHdopmauus.

N
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updateSwapPairCode - dyHkuns gnsa obHoBneHus koga cean-napbl. MoxeT OblTb Bbi3BaHa TOSLKO
PYT-KOHTPaKTOM.

AprymMeHTbl yHKUUK:
1. TvmCell newCode - TvmCell, cogepXaLumin HOBbIN KO KOHTpaKTa cBan-napbl;
2. uint32 newCodeVersion - HOBasi BEpcus Koa KOHTpakTa CBamn-napbl.

Swap pair debot.

O6Lwee onucaHue

[nsa ynobcTBa B3anmMogencTems nonb3oBaTenen ¢ KOHTpakToM cean-napbl, 6bin paspaboTaH
CMapT-KOHTpakKT geboTta. [JaHHbI CMapT-KOHTPAKT 3HAYUTENbHO YNPOoLLaeT B3aUMOLENCTBME C KOHTPAKTOM
cean-napbl, Tak Kak He Tpe6yeT HanucaHu4 rnorb3oBaTenemM Kakoro-nmoo Koaa. ELWIHCTBeHHbIM
Tpe6OBaHI/IeM npn ncnonb3oBaHnn ne60Ta ABNAETCA I'IpeD,BapVITeJ'IbeIVI nepeBon TON-0B 1 TOKkeHOB Ha
KOHTpAaKT cBan-napbl, Tak Kak gaHHbl 4eb0oT He nogaepXnBaeT 3Tu onepauuu.

dPyHKUuMoHanbHocTb Debot
C nomoubio AaHHoro AeboTa MOXHO BbIMONHATL Criegyowmne onepauumn:
1. TMonyyeHne MHopMaumm 0 LOCTYMHbIX TOKEHaX ANsi BHECEHUS B MyN NUKBUOHOCTU U 0OMeHa;
MonyyeHne HdOpMaumMn 0 TOKeHax, Haxo4sLWMXCS B nyne NMKBUOHOCTY;
Mony4eHne nHpopmaumm o 6anaHce nonb3oBaTens B TOHAX;
MonyyeHne nHdopmalmm 0 CTOMMOCTHU BbIMOMHEHUSA OYHKLUNA, B3AaUMOAENCTBYIOWMNX C nynamMmm
nukBnaHocTU(gobasneHne NUKBUOHOCTU, BbIBOA NMKBUAHOCTU, OOMEH, BbIBOA TOKEHOB W3 napsbl);
[o6aBneHvne TOKEHOB B Ny NIMKBUAHOCTMY;
BbiBOA TOKEHOB 13 Nyna NMKBUOHOCTY;
MonyyeHwne TekyLuero kypca obmeHa;
OOMEH TOKEHOB;
BbiBO TOKEHOB 13 Napbl.
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