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JIOIATOK B

Crnaiinu npe3eHTaiii

[lporpaMHa cuctema oeLeHTpanizoBaHoro
obMiHy TOKeHIB Ha nnaTdopmi Solana

BukoHag: 1. rp MN3M1-21-11 MineHHuiA |. A.

KepiBHUK: CT. BUKNnana4 TepelleHko . HO.

Pucynok b.1 — Cnaiig Nel

AKTyanbHICTb

* O6’eKTOM [OCNIAXEHHSA € TEXHONOriT 0OMiIHY TOKEHIB B 6N10KYENH cepeaoBuLLi

* MeToto pob6oTu € po3pobka NporpamMHoi cCUCTEMM AeLIeHTPani3oBaHOro 06MiHy
TOKeHIB Ha nnatgoopmi Solana

* MeTonamun po3pobkm Ta NPOEKTYBAHHSA € aHani3 NpeaMeTHOI ranyai
OOCNIAXEHHS Ta OLiHKA KOHKYPEHTHNX CUCTEM OOMiHY

Pucynok b.2 — Crnaiig Ne2




AHani3 npobnemm Ta KOHKYPEHTI

Uniswap Raydium

Pucynoxk b.3 — Cnaiig No3

[locTaHOBKaA 3agaui

* CMapTKOHTpaKT 0OMiHy
* CMapTKOHTPaKT Aeno3nUTy TOKEHIB
* lMpoekTyBaHHA Ta po3pobka NporpamHol cUcTeMn

* TecTyBaHHsA

Pucynok b.4 — Cnaiig Ned




[TocTaHOBKa 3anaui

* [NpoekTyBaHHS NporpamMHoi CUCTEMW

* Pospobka 41McnoBoro Tmny Ansi BACOKOTOYHNX 0B4MCneHb
* BnsHayeHHs anroputmy obMiHy

- BusHayeHHs anroputmy Oeno3nTty TOKEHIB

* Pospobka nporpamMHoi cuctemm

* TecTyBaHHS

Pucynok b.5 — Cnaiig No5

Bnbip TexHonorin po3pobku
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Pucynok b.6 — Cnaiing Ne6




ApxiTekTypa

Oj‘ Sma;el;' JCSON Listener Server

Solana Blockchain

Liquidity Pools Launchpools

Program Program O

ScyllaDb Instance

Token Program Token22 Program

System Program ATA Program

Web Client Backend Server

Pucynok b.7 — Cnaiig Ne7
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ApxiTekTypa

Tun Q64.128 nna BUCOKOTOYHMX 0BYUCNEHb

pub struct Q64_128 {

value: U192,

Pucynok b.9 — Cnaiig Ne9

ApXITekTypa

Anroputm Constant Product Market Maker

Pucynok b.10 — Cnaiig Nel0




ApxiTekTypa

Anroput™ Linear Time-Based Fixed Reward Distribution

Pucynok b.11 — Cnaiig Nell

ApxiTekTypa

CMapTKOHTPaKT MyniB NiKBiAHOCTI

AmmsConfigsManager

auinariy: Pubkay
head_authority: Pubkey

configs_count: ug4

bump: ug

e — .

AmmsConfig

id: b4

fee_authority: Pubkey

providers fee fate basis points: u16

protocol_fee_rate_basis_points: u16

bump: ul

CpmmPool

Pucynok b.12 — Craiig Nel2

is_intialized: bool

is_launched: bool

oump: [ug; 1]

base_vault_bump: [uB; 1]
quote_vaull_bump: [ug; 1)
locked_lp_vault_bump: [u8; 1]
initial_locked_liquidity: u64
constant_product_sart: 064_128
base_guole_ralio_sqrl: O64_128
base_liguidity: G4
quote_liquidity: uB4
Io_tokens_supply: uG4.
protocol_base_fees_io_redeem: ubd
Droteeol_quots_tees_to_redeam: ue4
base_mint: Pubkey

quate_mint: Pubkey

Io_mint: Pubkey

base_vaull: Pubkey
quote_vault: Pubkey
locked_Ip_vaull: Pubkey,
amms_config: Pubkey

creator: Pubkey




ApxiTekTypa

¥ Launchpool

CMapTKOHTpakT nayH4nynis e -

reward_mint: Pubkay

head_authority: Pubkey
launchpools_config: Pubé StakePostion
configs_count: ut4 -cont Puskey

bump: ud start_timestamp: ub4 authority: Pubkey

end_timestamp: b4 launchpool: Pubkey

|ast_update_fimestamp: uG4 stake_vault: Pubkey

Launchy sConf
peostema iniil_reward_amount: uB4 amount: Q64,128

stakable_mirt: Pubkey
e iy participants_reward_amouni: 64128 reward_samed: Q64128

reward_autharity: Pubkey
profocol_reward_amount: w54 roward_debl: 064,128

min_position_size: ub4
- protocol_reward_left_to_obtaint: ubid status: PositionStatus

max_position_size: uG4
participants_reward_Iefl_to_obtain: us4 bump: [u8; 1]

profocol_reward_share: 16
staked_amount: UB4 stake_vault_bump: [uB: 1]

bump: u
. participants_reward_lefi_to_disiribute: 064,128

id: ubid

rowiard_rate: 054128
reward_per_loken: (64.128
min_pasition_stze: ub4
max_position_size: ub4
status: LaunchpoolStatus
bumg: [us: 1]

reward_vault_bump: [ul: 1]

Pucynok b.13 — Cnaiig Nel3
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Liarpamu npeLeneHTIs
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IHTEpdoenc Kopnctyesaya

Liquidity Pools

TecTyBaHHS

122 passing

Done in 149.73s.
[vondert@pc onchain]$ I

63 passing

Done in 33.80s.
[vondert@pc onchainl]$ I

Pucynok b.17 — Cnaiig Nel7

~

78 passing

Done in 102.69s.
[vondert@Epc onchain]l$ I

-est result: ok. 32 passed; test result: ok. 40 passed;

Doc-tests vutilities
_vondert@pc indexer]$

Pucynok b.18 — Craiig Nel8




BurcHOBKM®

B pesynbtati BUKOHaHHS KBanidoikauinHoi pobotn 6yno npoaHanisoBaHo
NpeaMeTHY ranysb AeleHTpanisaoBaHoro obMiHY TOKEHIB, CMPOEeKTOBaHO Ta
po3pobneHo nporpamHy cuctemy Vondex - peueHTpanizoBaHoi nnatgoopmm
0bMiHY TOKEHIB, WO yHKUIOHYe Ha 6asi 6nok4elHy Solana. Po3pobneHa

cucTema BiOMOBIJAe Cy4yacHWM BMMOram Ao OeleHTpasizoBaHUX ciHaHCOBUMX
3aCTOCYHKIB.

Pucynok b.19 — Cnaiig Nel9

Hakyto 3a ysary!

Pucynoxk b.20 — Cnaiig No20
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JIOJIATOK B

[Ipukiian komiB mporpamu

B.1 Peanizamis tumy Q64 128

use std::ops::{Add, Div, Mul, Sub};
use super::{U384, U192},

#[cfg(feature = "solana")]
use anchor_ lang::{AnchorDeserialize, AnchorSerialize, prelude::borsh,
InitSpace};

/// Represents a fixed-point number with 64 integer bits and 128
fractional bits.
///
/// The °Q64 128" type is useful for high-precision arithmetic where
fractional values
/// need to be represented without losing precision. Internally, it
uses a 192-bit
/// unsigned integer ('Ul92°) to store the value, where the most
significant 64 bits
/// represent the integer part, and the least significant 128 bits
represent the fractional part.
///
/// This type provides wutilities for fixed-point arithmetic,
conversions from primitive types,
/// and accessing the integer and fractional components of the value.
# [derive (Debug, Clone, Copy, PartialEq, PartialOrd, Default) ]
#[cfg_attr(feature = "solana", derive (AnchorSerialize,
AnchorDeserialize, InitSpace))]
pub struct Q64 128 ({

/// The internal representation of the fixed-point wvalue as a
192-bit unsigned integer.

value: U192,
}

impl Q64 128 {
/// The number of fractional bits (128).
pub const FRACTIONAL BITS: u32 = 128;

/// The number of integer bits (64).
pub const INTEGER BITS: u32 = 64;

/// The bitmask used to extract fractional bits.
pub const FRACTIONAL MASK: U192 = U192 ([u64::MAX, u64::MAX, 0]);

/// The minimal fraction required for rounding.

pub const ROUND_FRACTION: U192 = U192([0, 9223372036854775808,
01);

/* const ROUND_FRACTION: Ul92 = Ulo2([o0,
18446744073709551360, 0]) ;*/

/// The scaling factor used for converting floating-point values
to fixed-point.
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pub const FRACTIONAL SCALE: fe64 =
340282366920938463463374607431768211456.0;

/// The maximum representable value for Q64 128°.
pub const MAX: Self = Q64_128::new(Ul92: :MAX) ;

/// A constant representing the value 1 in "Q64 128" format.
pub const ONE: Self = Q64_128::from u64 (1lu64);

/// Creates a new Q64 128" instance from a 'Ul192° value.

///

/// # Parameters

/// - “value': The raw 192-bit unsigned integer representing the
fixed-point value.

///

/// # Returns

/// A new Q64 128" instance.

pub const fn new(value: U192) -> Self {
Q64_128 { value }

}

/// Creates a 'Q64 128" instance from an unsigned 64-bit

integer.

///

/// # Parameters

/// - “value': The integer to be converted to a fixed-point
value.

///

/// # Returns
/// A "Q64 128" instance representing the integer as a
fixed-point number.

pub const fn from u64(value: u64) -> Self ({

Self {

value: U192 ([0, 0, wvalue]),

}

}

/// Creates a 'Q64 128" instance from an wunsigned 128-bit

integer.

///

/// # Parameters

/// - “value': The integer to be converted to a fixed-point
value.

///

/// # Returns
/// A Q64 128" instance representing the integer as a
fixed-point number.
pub const fn from ul28(value: ul28) -> Self {
let high = (value >> Self::INTEGER BITS) as u64;
let mid = (value << Self::INTEGER;BITS >>
Self::INTEGER_BITS) as u64;
Self {
value: U192([0, mid, high]),
}
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/// Creates a "Q64 128" instance from high and low bits.

/17

/// # Parameters

/// - "high bits’: The 64 most significant bits representing the
integer part.

/// - “low bits': The 128 least significant bits representing
the fractional part.

///

/// # Returns
/// A °Q64 128" instance combining the integer and fractional
parts.
pub const fn from bits(high bits: u64, low bits: ul28) -> Self {
Self: :new (U192 ([
(low_bits & (u64::MAX as ul28)) as u64,
(low_bits >> 64) as u64,
high bits,
1))

/// Converts the fixed-point value to a 64-bit unsigned integer.
///
/// # Returns
/// The integer part of the fixed-point value.
pub fn as u64(&self) -> u64 ({
(self.value >> Self::FRACTIONAL BITS) .as_u64()

}

/// Converts the fixed-point value to a 64-bit unsigned integer
with rounding.

/17

/// This method extracts the integer part of the fixed-point
value stored in the ‘value  field

/// and rounds it up if the fractional part meets or exceeds the
rounding threshold.

///
/// # Returns
/// - A ‘u64’ representing the rounded integer value of the

fixed-point number.
pub fn as u64_ round(&self) -> u64 ({

let mut integer = (self.value >>
Self::FRACTIONAL BITS).as_u64();
if integer < u64: :MAX && (self.value &

Self::FRACTIONAL_MASK >= Self::ROUND_FRACTION){
integer += 1;
}
integer

}

/// Splits the fixed-point value into its integer and fractional
components.

/17

/// # Returns

/// A tuple " (integer part, fractional part)’, where:

/// - “integer part’ is the integer portion of the value.

/// - " fractional part’ is the fractional portion as a 128-bit
unsigned integer.

pub fn split(&self) -> (u64, ul28) ({
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(self.get_integer bits(), self.get fractional bits())

}

/// Retrieves the raw 192-bit value of the fixed-point number.
///
/// # Returns
/// The raw ‘Ul92° wvalue.
pub (super) fn raw_value(&self) -> U192 {
self.value

}

/// Extracts the integer bits from the fixed-point value.
///
/// # Returns
/// The integer part as a 64-bit unsigned integer.
pub fn get integer bits(&self) -> u64 ({
(self.value >> Self::FRACTIONAL BITS).as_u64()
}

/// Extracts the fractional bits from the fixed-point value.
///
/// # Returns
/// The fractional part as a 128-bit unsigned integer.
pub fn get fractional bits(&self) -> ul28 {
(self.value & Self::FRACTIONAL MASK) .as_ul28()

}

/// Checks if the value is zero.
///
/// # Returns
/// “true’ if the value is zero, otherwise "false'.
pub fn is zero(&self) -> bool {
self.value == U1l92: :zero()

}

/// Checks if the value is one.
///
/// # Returns
/// “true’ if the value is one, otherwise "false'.
pub fn is one(&self) -> bool {
self.value == Q64 128::0NE.value
}

/// Creates a "Q64_ 128" instance from a "£f64° value (for testing
purposes) .

///

/// # Parameters

/// - “value': A floating-point value to be converted to
Q64 128" .

///

/// # Returns

/// An "Option<Q64 128>":

/// - “Some’ containing the converted value if it is within the
valid range.

/// - "None' if the value is outside the valid range for
‘Q64 128°.

/17
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/// # Valid Range
/// - The value must be within “[0.0, 2764) .
pub fn from fé64 (value: £64) -> Option<Self> ({

if 1(0.0..18446744073709551616.0) .contains (&value) {

return None;

}

let integer part = value.floor() as u64;

let fractional part = ((value - integer part as £f64) *

Self: :FRACTIONAL SCALE) .round() as ul28;
Some (Self::from bits(integer part, fractional part))

}

/// Serializes the Q64 128 value to a 24-byte 1little-endian
array.
pub fn to_le bytes(&self) -> [u8; 24] ({
self.value.to_little_endian()

}

/// Deserializes a 24-byte little-endian array into Q64 128.

pub fn from le bytes(bytes: [u8; 24]) -> Self {
Self::new(Ul192::from little_endian(&bytes))

}

/// Serializes the Q64 128 value to a 24-byte big-endian array.
pub fn to _be bytes(&self) -> [u8; 24] ({
self.value.to_big endian()

}

/// Deserializes a 24-byte big-endian array into Q64 128.

pub fn from be bytes(bytes: [u8; 24]) -> Self {
Self::new(Ul192::from little_ endian(&bytes))

}

}

/// Implements conversion from ‘U384° to "Q64 128°.
///
/// # Panic
/// - Panics if the 'U384° value cannot fit into 192 bits. This occurs
when
/// the number of leading zeros in the °U384° value is less than
192.
///
/// # Parameters
/// - “value': A 'U384° value to be converted into Q64 128".
///
/// # Returns
/// A "Q64 128" instance representing the input 'U384° value.
impl From<U384> for Q64 128 {
fn from(value: U384) -> Self {
if value.leading zeros() < 192 {
panic! ("Cannot convert U384 to Q64 128");

}

let ul92 =
Ul192::from big endian(&(value.to_big endian() [24..]));

Self: :new(ul92)

}
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}

/// Implements conversion from 'Q64 128" to "f64° (testing only).

///

/// # Notes

/// This implementation is provided for testing purposes to convert a
"Q64_128°

/// value into a floating-point number. It separates the integer and
fractional

/// parts and combines them to form the ‘£f64° value.

///

/// # Parameters

/// - “value': A "Q64 128" instance to be converted into a “f64°.
///

/// # Returns
/// A "f64° representation of the input Q64 128°.
impl From<Q64_ 128> for £f64 {
fn from(value: Q64 128) -> Self ({
let (high_bits, low _bits) = value.split();
let fractional part = (low_bits as £f64) /
Q64_128::FRACTIONAL_SCALE;
high bits as f64 + fractional_part
}
}

/// Implements addition for 'Q64_128".
///
/// # Behavior
/// Adds two Q64 128" values together by performing an addition on
their raw
/// "Ul92° representations.
///
/// # Returns
/// A new "Q64 128" instance containing the sum of the two inputs.
impl Add for Q64 128 {
type Output = Self;

fn add(self, rhs: Self) -> Self::Output ({
let result = self.value + rhs.value;
Self { value: result }

}

/// Implements subtraction for Q64 _128".
///
/// # Behavior
/// Subtracts one 'Q64 128" value from another by performing a
subtraction on their
/// raw ‘U192 representations.
///
/// # Returns
/// A new Q64 128" instance containing the result of the subtraction.
impl Sub for Q64 128 {
type Output = Self;

fn sub(self, rhs: Self) -> Self::Output ({
Self {
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value: self.value - rhs.value,

}

/// Implements multiplication for "Q64_128".
///
/// # Behavior
/// Multiplies two 'Q64 128" values by converting them to °U384°,
performing the
/// multiplication, and then shifting the result to adjust for the
fractional bits.
///
/// # Returns
/// A new Q64 128" instance containing the product of the two inputs.
impl Mul for Q64 128 {
type Output = Self;

fn mul (self, rhs: Self) -> Self::Output ({
let result = (U384::from(self) * U384::from(rhs)) >>
Q64_128::FRACTIONAL BITS;
result.into ()
}
}

/// Implements division for 'Q64_128".

///

/// # Behavior

/// Divides one 'Q64 128" value by another by converting them to
'U384° , performing

/// the division, and adjusting for the fractional bits by shifting
the numerator.

///

/// # Panic

/// - Panics if the divisor ('rhs') is zero to avoid division by zero.
///

/// # Returns
/// A new Q64 128" instance containing the result of the division.
impl Div for Q64 128 ({

type Output = Self;

fn div(self, rhs: Self) -> Self::Output ({
if rhs.is_zero() {
panic! ("Division by zero!");
}
let result = (U384::from(self) << Self::FRACTIONAL BITS) /
U384::from(rhs) ;
result.into ()
}
}

impl Q64 128 {

/// Calculates the absolute difference between two 'Q64 128"
values.

///

/// # Parameters

/// - “self’: The first "Q64_ 128" value.
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/// - “other’: The second Q64 128" value.
///
/// # Returns
/// A new Q64 128" instance representing the absolute
difference between “self’ and “other’.
pub fn abs diff (self, other: Self) -> Q64 128 {
Q64_128::new(self.value.abs_diff (other.value))
}

/// Performs a checked addition of two 'Q64 128" values.
///

/// # Parameters

/// "self’: The first "Q64 128" value.

/// - “rhs’: The second "Q64 128" value to add to “self’.
///

/// # Returns

/// An "Option<Q64 128>":

/// - "Some(Q64 128)" " containing the result if the addition does
not overflow.
/// - "None' if the addition overflows.

pub fn checked add(self, rhs: Self) -> Option<Self> ({
self.value.checked add(rhs.value) .map(|res| Self { value:
res })

}

/// Performs a checked subtraction of two "Q64 128" values.

///
/// # Parameters

/// - “self’: The first "Q64_ 128" value.
/// - “rhs’: The second "Q64 128" value to subtract from “self’.
///

/// # Returns
/// An "Option<Q64 128> :

/// - ‘Some(Q64_1§é)‘ containing the result if the subtraction
does not underflow.
/// - "None ' if the subtraction underflows.

pub fn checked sub(self, rhs: Self) -> Option<Self> {
self.value.checked sub(rhs.value) .map(|res| Self { value:
res })

}

/// Performs a checked multiplication of two Q64 128" wvalues.
///

/// # Parameters

/// "self’: The first "Q64_128" value.

/// - "rhs’: The second "Q64 128" value to multiply with “self".
///

/// # Returns

/// An "Option<Q64 128>":

/// - “Some (Q64_128) ° containing the result if the
multiplication does not overflow.
/// - "None' if the multiplication overflows.
pub fn checked mul (self, rhs: Self) -> Option<Self> {
((U384::from(self) * U384::from(rhs)) >>

Q64 _128::FRACTIONAL BITS) .checked as g64_128()
}



///
///
///
///
///
/17
/17
///
///
valid.
///
pub
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Performs a checked division of two 'Q64 128" values.

# Parameters
"self’ : The numerator Q64 128 value.
"rhs’ : The denominator Q64 128" value.

# Returns
An 'Option<Q64 128>':
- “Some (Q64_128) " containing the result if the division is

- "None® if the denominator is zero.
fn checked div(self, rhs: Self) -> Option<Self> ({
if rhs.is_zero() {
return None;

}
let result = (U384::from(self) << Self::FRACTIONAL BITS) /

U384 : :from(rhs) ;

}
11/

values.
///
///
///
///
///
///
///
///

result.checked as_g64_128()

Performs a saturating multiplication of two "Q64_ 128"
# Parameters
- 'self’ : The first 'Q64_ 128" value.
- 'rhs’: The second Q64 128" value to multiply with "self .
# Returns

A 'Q64 128" instance:
- The product of the two values if the multiplication does

not overflow.

///
pub

}
/17

- "Q64_128::MAX" if the multiplication overflows.
fn saturating mul (self, rhs: Self) -> Self ({
self.checked mul (rhs) .map or(Q64_128::MAX, |res| res)

Performs a saturating division of two 'Q64 128" values with

overflow handling.

/17
/17
/17
/17
/17
/17
/17
/17
/17
/17
pub

# Parameters
"self’ : The numerator Q64 128 value.
- 'rhs’: The denominator Q64 128" value.

# Returns
An "Option<Q64 128> :
- "Some (Q64_128) " containing the result of the division.
- "None® if the denominator is zero.
- "Some (Q64_128::MAX) " if the division overflows.
fn saturating checked div(self, rhs: Self) -> Option<Self> ({
if rhs.is_zero() ({
return None;

}
let result = (U384::from(self) << Self::FRACTIONAL BITS) /

U384: :from(rhs) ;

Some)

}

result.checked as g64_128() .map_or (Some (Q64_ 128::MAX),
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impl Q64 128 {
/// Calculates the square of the "Q64 128" value.
///
/// # Behavior
/// - Computes the square of the value as a fixed-point number.
/// - Returns "None ' if the result cannot fit within the bounds
of "Q64 128°.
///
/// # Returns
/// An “Option<Q64 128> :
/// - “Some(Q64_128)  containing the square of the value.
/// - "None  if the result overflows.
#[cfg(test)]
fn square(self) -> Option<Self> ({
let square_as u384 = self.square_as_u384();
if self.is _zero() || self.is one() {
return Some (self);
}
square_as_u384.ql28 256_to_qg64_128 round()
}

/// Computes the square of the Q64 128" value as a "U384°.
///
/// # Behavior
/// - Multiplies the value by itself and returns the result as a
‘U384°.
/17
/// # Returns
/// A "U384° representing the square of the value.
fn square_as_u384(self) -> U384 ({
if self.is_zero() {
return U384::zero();
}
if self.is one() {
return U384::from(1ul28);
}
U384::from(self) * U384::from(self)

}

/// Computes the square of the Q64 128" value as a "ul28’.
/17
/// # Behavior
/// - Computes the square and rounds the result to fit within a
‘ul28 .
///
/// # Returns
/// A "ul28° representing the square of the value.
pub fn square_as ul28(self) -> ul28 ({
let square as u384 = self.square_as u384();
if square_as_u384 == U384::one() || self.is zero() {
return square_as u384.as_ul28();

}
square_as_u384.ql28 256_to_ul28 round()
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/// Computes the square of the 'Q64_ 128" value as a ‘u64’ if
possible.
///
/// # Behavior
/// - Computes the square and rounds the result to fit within a
‘u6bd .
///
///
/// # Returns
/// An “Option<u64>":
/// - “Some(u64)" containing the rounded square of the value.
/// - "None  if the result overflows a "u64’.
pub fn checked square as u64(self) -> Option<u64> {
let square_as u384 = self.square_as_u384();
if square_as_u384 == U384::one() || self.is zero() {
return Some (square_as_u384.as_u64());

Returns "None®  if the result overflows a "u64’.

}
square_as_u384.checked gl28 256 to_u64_round()

/// Computes the square of the "Q64 128" value as a "ué64’.

///
/// # Behavior

/// - Computes the square and rounds the result to fit within a
‘u6b4d’ .

/// - Panics if the result overflows a ‘u64’.

///

/// # Returns

/// A "u64’ representing the square of the value.

pub fn square_as_u64(self) -> u64 {
self.checked square_as u64() .unwrap ()

}

/// Computes the square root of a ‘ul28' value and scales it to
Q64 128"

///

/// # Parameters

/// - “value': A ‘ul28" value for which the square root is to be
computed.

///

/// # Returns
/// A "Q64 128" instance representing the square root of the
input value.
pub fn sqrt from ul28(value: ul28) -> Self ({
let scaled value = U384 ::from(value) << (2 *
Self::FRACTIONAL_BITS);
Q64 128::from(scaled value.integer sqrt())

}

/// Computes the square root of the Q64 128" value.

/17

/// # Behavior

/// - Computes the square root of the value as a fixed-point
number.

///

/// # Returns
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/// A "Q64 128" instance representing the square root of the
value.
pub fn sqrt(self) -> Self {
let scaled value = U384 ::from(self) <<
Self::FRACTIONAL_BITS;
Q64_128::from(scaled value.integer_ sqrt())
}

/// Computes the square root of the division of two Q64 128"
values.

///

/// Parameters

/// - “ql°: The numerator Q64 128" value.

/// - "q2°: The denominator 'Q64_ 128" value.

///

/// # Behavior

/// - Computes the division of ‘ql° by 'g2° and then takes the
square root of the result.

/// - Returns "None" if "g2° is zero.

/// - If "ql° equals g2, the result is "Q64_128::ONE".

///

/// # Returns

/// An "Option<Q64 128>":

E-3

/// - "Some(Q64 128)"  containing the square root of the division
result.
/// - "None' if the division is invalid (e.g., division by

zZero) .
pub fn checked div_sqrt(ql: Self, g2: Self) -> Option<Self> {
if g2.is_zero() {
return None;
} else if gl == g2 ({
return Some (Q64_128::0NE) ;
}
let division_result = U384::from(ql.checked div(gq2)?);
let result = Q64 128::from((division result <<
Self: :FRACTIONAL BITS) .integer sqrt()):
Some (result)

}



B.2 [HCTpyKIIIT CMApTKOHTPAKTY IMYJIIB JIIKBITHOCTI

use anchor lang: :prelude::*;
declare id! ("2M2QKXZuuERizynTpUwfD7FkdhKHWAFVKiCFGBSxXr3X") ;

pub mod constants;
pub mod error;

pub mod instructions;
pub mod state;

pub use instructions::¥*;

# [program]

pub mod liquidity pool {
use super::*;

pub fn initialize amms configs manager (ctx:
Context<InitializeAmmsConfigsManager>) -> Result<()>{

msg! ("Instruction: InitializeAmmsConfigsManager") ;

initialize amms_configs manager::handler (ctx)

}

pub fn update amms configs manager authority(ctx:
Context<UpdateAmmsConfigsManagerAuthority>) -> Result<()>{

msg! ("Instruction: UpdateAmmsConfigsManagerAuthority") ;

update _amms_configs manager_ authority::handler (ctx)

}

pub fn update amms configs manager head authority (ctx:
Context<UpdateAmmsConfigsManagerHeadAuthority>) -> Result<()>{

msg! ("Instruction: UpdateAmmsConfigsManagerHeadAuthority") ;

update amms configs manager head authority::handler (ctx)

}

pub fn initialize amms_config(ctx:
Context<InitializeAmmsConfig>, protocol fee rate basis points: ulé,
providers fee rate basis points: ul6) -> Result<()>{

msg! ("Instruction: InitializeAmmsConfig") ;

initialize amms config::handler (ctx,
protocol fee rate basis points, providers fee rate basis points)

}

pub fn update amms config fee authority(ctx:
Context<UpdateAmmsConfigFeeAuthority>) -> Result<()>{

msg! ("Instruction: UpdateAmmsConfigFeeAuthority") ;

update_amms_config fee authority::handler (ctx)

}

pub fn update_amms config providers fee rate(ctx:
Context<UpdateAmmsConfigProvidersFeeRate>,
new_providers fee_ rate _basis_points: ul6) -> Result<()>{

msg! ("Instruction: UpdateAmmsConfigProvidersFeeRate") ;

update amms config providers fee rate::handler (ctx,
new_providers fee rate basis points)

25
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}

pub fn update_amms config protocol fee rate(ctx:
Context<UpdateAmmsConfigProtocolFeeRate>,
new_protocol fee rate basis points: ul6) -> Result<()>{

msg! ("Instruction: UpdateAmmsConfigProtocolFeeRate") ;

update_amms_config protocol fee rate::handler (ctx,
new_protocol fee rate basis points)

}

pub fn initialize cp amm(ctx: Context<InitializeCpAmm>) ->
Result< () >{

msg! ("Instruction: InitializeCpAmm") ;

initialize cp amm::handler (ctx)

}

pub fn launch cp amm(ctx: Context<LaunchCpAmm>, base liquidity:
u64, quote_liquidity: u64) -> Result<()>{

msg! ("Instruction: LaunchCpAmm") ;

launch_cp_amm::handler(ctx, base_liquidity, quote_ liquidity)

}

pub fn provide to_cp amm(ctx: Context<ProvideToCpAmm>,
base_liquidity: u64, quote_liquidity: u64) -> Result<()>{

msg! ("Instruction: ProvideToCpAmm") ;

provide to cp amm: :handler(ctx, base liquidity, quote liquidity)

}

pub fn withdraw from cp amm(ctx: Context<WithdrawFromCpAmm>,
lp tokens: u64) -> Result<()>{

msg! ("Instruction: WithdrawFromCpAmm") ;

withdraw from cp amm::handler (ctx, lp_ tokens)

}

pub fn swap in cp amm(ctx: Context<SwapInCpAmm>, swap_ amount:
u64, estimated result: u64, allowed slippage: u64, is_in out: bool) ->
Result< () >{

msg! ("Instruction: SwapInCpAmm") ;

swap_in cp amm::handler (ctx, swap_ amount, estimated result,
allowed slippage, is_in out)

}

pub fn collect fees from cp amm(ctx:
Context<CollectFeesFromCpAmm>) -> Result<()>{

msg! ("Instruction: CollectFeesFromCpAmm") ;

collect fees from cp amm::handler (ctx)

}
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B.3 [HCcTpyKIIii CMapTKOHTPAKTY JIayHUITYJIiB

use anchor lang: :prelude::*;
declare id! ("5M9TeHHBeAtUd956yRUWITEULF5XqGUdcyfy74YDzXHU") ;

mod error;
mod instructions;
mod state;

pub use instructions::¥*;

# [program]
pub mod launchpool ({

use super::*;

pub fn initialize launchpools config(ctx:
Context<InitializeLaunchpoolsConfig>, min position size: u64,
max position size: u64, protocol reward share basis points: ulé6,
duration: u64) -> Result<()>{

msg! ("Instruction: InitializeLaunchpoolsConfig") ;

initialize launchpools config::handler(ctx, min position_size,
max position size, protocol reward share basis points, duration)

}

pub fn initialize launchpools_configs manager (ctx:
Context<InitializeLaunchpoolsConfigsManager>) -> Result<()>{

msg! ("Instruction: InitializeLaunchpoolsConfigsManager") ;

initialize launchpools configs manager::handler (ctx)

}

pub fn update launchpools config duration(ctx:
Context<UpdateLaunchpoolsConfigDuration>, new_duration: u64) ->
Result<()>{

msg! ("Instruction: UpdateLaunchpoolsConfigDuration") ;

update launchpools config duration::handler(ctx, new_duration)

}

pub fn update launchpools config position_sizes (ctx:
Context<UpdateLaunchpoolsConfigPositionSizes>, new min position_size:
u64, new_max position_size: u64) -> Result<()>{

msg! ("Instruction: UpdateLaunchpoolsConfigPositionSizes") ;

update launchpools config position sizes::handler (ctx,
new _min position_size, new max position_size)

}

pub fn update launchpools config protocol reward share (ctx:
Context<UpdateLaunchpoolsConfigProtocolRewardShare>,
new_protocol reward share basis points: ul6) -> Result<()>{

msg! ("Instruction: UpdatelaunchpoolsConfigProtocolRewardShare") ;

update_ launchpools config protocol reward share::handler (ctx,
new_protocol_ reward share basis_points)

}

pub fn update launchpools config reward authority (ctx:
Context<UpdateLaunchpoolsConfigRewardAuthority>) -> Result<()>{
msg! ("Instruction: UpdateLaunchpoolsConfigRewardAuthority") ;
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update launchpools config reward authority::handler (ctx)
}

pub fn update launchpools configs manager authority (ctx:

Context<UpdateLaunchpoolsConfigsManagerAuthority>) -> Result<()>{
msg! ("Instruction: UpdatelLaunchpoolsConfigsManagerAuthority") ;
update_ launchpools configs manager_ authority::handler (ctx)
}

pub fn update launchpools configs manager head authority(ctx:

Context<UpdateLaunchpoolsConfigsManagerHeadAuthority>)
msg! ("Instruction:

-> Result<()>{
UpdateLaunchpoolsConfigsManagerHeadAuthority") ;

update launchpools configs manager head authority::handler (ctx)
}

pub fn initialize launchpool (ctx: Context<InitializeLaunchpool>,
initial reward_ amount: u64) -> Result<()>{
msg! ("Instruction: InitializeLaunchpool") ;
initialize launchpool::handler(ctx, initial reward amount)
}

pub fn launch launchpool (ctx: Context<LaunchLaunchpool>,
start timestamp: u64) -> Result<()>{

msg! ("Instruction: LaunchLaunchpool") ;
launch_launchpool::handler (ctx, start timestamp)
}

pub fn open_ stake position(ctx: Context<OpenStakePosition>,
stake amount: u64) -> Result<()>{
msg! ("Instruction: OpenStakePosition") ;
open_stake position::handler(ctx, stake amount)
}

pub fn increase stake position(ctx:

Context<IncreaseStakePosition>, stake increase amount: u64) ->
Result< () >{

msg! ("Instruction: IncreaseStakePosition");

increase_stake position::handler (ctx, stake increase amount)
}

pub fn close_ stake position(ctx: Context<CloseStakePosition>) ->
Result< () >{

msg! ("Instruction: CloseStakePosition");
close_stake position::handler (ctx)
}

pub fn collect protocol reward(ctx:
Context<CollectProtocolReward>)

-> Result<()>{
msg! ("Instruction: CollectProtocolReward") ;

collect protocol reward::handler (ctx)
}



B.4 Ckpunr 1 renepaliii KJI1€HTIB CMapTKOHTPAKTIB

import {AnchorIdl, rootNodeFromAnchor} from
"@codama/nodes-from-anchor";

import {renderJavaScriptVisitor, renderRustVisitor} from
"@codama/renderers";

import liquidityPoolIdl from '../target/idl/liquidity pool.json';
import launchpoolIdl from '../target/idl/launchpool.json’';

import * as path from "node:path";

import fg from "fast-glob";

import fs from "fs-extra";

import {createFromRoot} from "codama";

async function generateClients () {
const codamaliquidityPool =
createFromRoot (rootNodeFromAnchor (liquidityPoolIdl as AnchorIdl)) ;
const codamalaunchpool =
createFromRoot (rootNodeFromAnchor (launchpoollIdl as AnchorIdl)) ;
const root = "../onchain-clients"
const clients = |
{
type: "JS",
dir: “${root}/liquidity-pool/js’,
renderVisitor: renderJavaScriptVisitor,
codama: codamaliquidityPool,
name: "@liquidity-pool/js"

type: "Rust",

dir: “${root}/liquidity-pool/rust/src’,
renderVisitor: renderRustVisitor,
codama: codamaliquidityPool,

name: "liquidity-pool"

type: "JS",

dir: “${root}/launchpool/js’,
renderVisitor: renderJavaScriptVisitor,
codama: codamalLaunchpool,

name: "@launchpool/js"

type: "Rust",
dir: “${root}/launchpool/rust/src’,
renderVisitor: renderRustVisitor,
codama: codamalLaunchpool,
name: "launchpool"
}
1;
let rust libs path: string[] = [];
for (const client of clients) {
try {
await client.codama.accept (
await client.renderVisitor (client.dir)

)



if (client.type == "JS") {

await generatePackageJson (client.dir, client.name) ;

} else if (client.type == "Rust") {
rust_libs path.push(client.name)

await generateCargoToml (client.dir, client.name) ;

}
console.log(‘_J Successfully generated ${client.type}

client for ${client.name} in directory: ${client.dir}!’);

async

async

} catch (e) {
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console.error( Error in ${client.renderVisitor.name}: , e);

throw e;

}
}

await generateWorkspaceCargoToml (root, rust libs path)

function generatePackageJson(dir: string, name: string) ({
const packageJdsonPath = path.join(dir, "package.json");
const pkg = {

name,

version: "1.0.0",

main: "index.ts",

types: "index.ts",

license: "MIT",

private: true

}s

fs.writeFileSync (packagedsonPath, JSON.stringify(pkg, null, 2));

console.log( iy Created package.json for ${name}’);

function generateCargoToml (dir: string, name: string) ({
const cargoTomlPath = path.join( ${dir}/..", "Cargo.toml");
const toml = " [package]

name = "${name}"

version = "1.0.0"

edition = "2021"

[1ib]
path = "src/lib.rs"

[features]
default = []
fetch = ["solana-client", "solana-sdk"]

[dependencies]

borsh.workspace = true

solana-program.workspace = true

serde.workspace = true

num-derive.workspace = true

thiserror.workspace = true

num-traits.workspace = true

solana-client = { workspace = true, optional = true }
solana-sdk = { workspace = true, optional = true }
fs.writeFileSync(cargoTomlPath, toml) ;

fs.renameSync( ${dir}/mod.rs’, "${dir}/lib.rs’);
const content = fs.readFileSync( ${dir}/lib.rs’, 'utf-8');



31

fs.writeFileSync( ${dir}/lib.rs", '#![allow(warnings)]\n' +

content) ;

const files = await f£g ([ ${dir}/**/* . rs’]);

for (const file of files) {

const fullPath = path.resolve(file) ;

const content = await fs.readFile(fullPath, "utf-8");

const replaced = content.replace (/use\s+crate: :generated::/qg,

"use crate::");

async

}

if (content !'== replaced) {

await fs.writeFile(fullPath, replaced, "utf-8");
}
}

console.log( "y Created Cargo.toml for ${name}’);

function generateWorkspaceCargoToml (dir: string, libs: string[])

if (libs.length == 0) {

return;
}
const cargoTomlPath = path.join( ${dir}’, "Cargo.toml");
const toml = °
[workspace]
members = [
${libs.map (1lib => ° "${1lib}/rust" ") .join(',\n")}

]

[workspace.dependencies]
borsh = "1.5.7"

solana-program = "2.2.1"
serde = "1.0.219"
num-derive = "0.4.2"
thiserror = "2.0.12"
num-traits = "0.2.19"
solana-client = "2.2.7"

solana-sdk = "2.2.2"

fs.writeFileSync (cargoTomlPath, toml) ;

generateClients () ;
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B.5 Makpoc ans necepiamizarii moii

use anyhow::{Result as AnyResult};
use solana_sdk: :pubkey: : Pubkey;

pub trait AnchorProgram: Sized + Send + Sync {
const PUBKEY: Pubkey;
fn try deserialize(data: &[u8]) -> AnyResult<Self>;

}

# [macro_export]
macro_rules! define program events enum {
(
$pubkey:expr,
S (#[Souter:meta]) *
$program vis:vis enum $program:ident {
$(
$event:ident = $discriminator:expr
)+ $(,)7
}
) => {
use paste::paste;
use anyhow::{Result as AnyResult, anyhow};
use borsh: :de: :BorshDeserialize;
use solana_sdk: :pubkey: : Pubkey;
use AnchorProgram;
$ (#[$outer]) *
$program vis enum $program{
$(
$Sevent (Box<$event>)
)+
}

impl $program{
paste! {
$(
const [<$event DISCRIMINATOR>]: [u8; 8] =
$discriminator;
)+
}
}

impl AnchorProgram for $program{
const PUBKEY: Pubkey = $pubkey;
fn try deserialize(data: &[u8]) -> AnyResult<Self> {
let discriminator slice =
data.get(0..8) .0k or else(|| anyhow! ("Insufficient data for event
discriminator"))?;

paste! {
$(
if discriminator_slice == &$program::[<$event
_DISCRIMINATOR>] ({
let event =
<$event>::try from slice(&data[8..])7;
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return
Ok ($program: : $event (Box: :new (event))) ;
}
)+
}
Err (anyhow! ("Unknown event discriminator for {}",
stringify! ($program)))
}
}
}
}

define program events enum! {

LAUNCHPOOL _ID,

# [derive (Debug) ]

pub enum LaunchpoolProgram {

OpenStakePositionEvent = [43, 163, 16, 37, 74, 4, 209, 161],

IncreaseStakePositionEvent = [121, 133, 109, 216, 234, 229, 196,
202],

CloseStakePositionEvent = [100, 168, 243, 5, 211, 21, 49, 217],

CollectProtocolRewardEvent = [205, 32, 118, 106, 76, 207, 44,
807,

LaunchLaunchpoolEvent = [157, 245, 31, 39, 189, 53, 99, 115],

InitializelaunchpoolEvent = [135, 225, 199, 2, 42, 67, 97, 45],

InitializelaunchpoolsConfigEvent = [191, 79, 44, 239, 5, 100,
108, 4],

UpdateLaunchpoolsConfigRewardAuthorityEvent = [41, 93, 234, 192,
147, 225, 218, 156],

UpdateLaunchpoolsConfigProtocolRewardShareEvent = [28, 94, 107,
85, 139, 71, 180, 59],

UpdateLaunchpoolsConfigPositionSizesEvent = [190, 75, 204, 106,
214, 22, 190, 193],

UpdateLaunchpoolsConfigDurationEvent = [207, 214, 158, 69, 198,
68, 179, 48],

UpdateLaunchpoolsConfigsManagerAuthorityEvent = [2, 12, 242,
131, 70, 205, 239, 249],

UpdateLaunchpoolsConfigsManagerHeadAuthorityEvent = [58, 215,
167, 123, 90, 21, 139, 104],

InitializelaunchpoolsConfigsManagerEvent = [73, 78, 194, 10, 22,
3, 125, 192],

}
}

define program events_enum! {
LIQUIDITY POOL ID,
# [derive (Debug) ]
pub enum LiquidityPoolProgram ({
SwapInCpAmmEvent = [167, 90, 102, 132, 142, 199, 241, 241],
ProvideToCpAmmEvent = [169, 179, 105, 2, 40, 101, 75, 4e6],
WithdrawFromCpAmmEvent = [20, 17, 220, 146, 91, 169, 183, 30],
CollectFeesFromCpAmmEvent = [136, 202, 5, 125, 123, 107, 91,
113],
LaunchCpAmmEvent = [185, 17, 120, 196, 33, 27, 224, 149],
InitializeCpAmmEvent = [169, 188, 54, 67, 1, 145, 213, 80],
UpdateAmmsConfigFeeAuthorityEvent = [145, 84, 143, 149, 33, 46,
208, 235],
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UpdateAmmsConfigProtocolFeeRateEvent = [122, 157, 87, 60, 236,
113, 198, 207],

UpdateAmmsConfigProvidersFeeRateEvent = [182, 212, 34, 247, 179,
94, 71, 148],

UpdateAmmsConfigsManagerAuthorityEvent = [87, 111, 229, 185, 38,
229, 136, 227],

UpdateAmmsConfigsManagerHeadAuthorityEvent = [36, 151, 67, 108,
246, 99, 170, 92],

InitializeAmmsConfigEvent = [138, 41, 61, 174, 151, 6, 209,
181],

InitializeAmmsConfigsManagerEvent = [99, 45, 79, 86, 159, 151,
244, 154]

}
}



B.6 Cxpurnr inimiamnizarii ScyllaDB

CREATE KEYSPACE IF NOT EXISTS launchpool data
WITH replication = {

'class': 'SimpleStrategy',

'replication_ factor': 1

};
USE launchpool data;

CREATE TABLE IF NOT EXISTS
initialize launchpools configs_manager_ events

(

signature text PRIMARY KEY,
timestamp bigint,

signer text,

authority text,

head authority text
)

CREATE TABLE IF NOT EXISTS update lp cfg mgr auth events

(
signature text PRIMARY KEY,

timestamp bigint,
authority text,
new_authority text

)

CREATE TABLE IF NOT EXISTS update lp cfg mgr head auth events

(
signature text PRIMARY KEY,

timestamp bigint,
head authority text,
new_head authority text

)

CREATE TABLE IF NOT EXISTS initialize launchpools_config events

(

signature text,
timestamp bigint,
authority text,
launchpools config text PRIMARY KEY,
reward authority text,
stakable mint text,

min position_size blob,

max position_ size blob,
protocol reward share basis_points smallint,
duration blob,

id bigint,

)
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CREATE TABLE IF NOT EXISTS update launchpools_config duration_events

(

signature text,
timestamp bigint,



event id timeuuid,

authority text,
launchpools_config text,
new duration blob,

PRIMARY KEY ((launchpools config), event_ id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS
update_ launchpools config position_sizes_events

(

signature text,
timestamp bigint,
event id timeuuid,
authority text,
launchpools_config text,

new_min position_size blob,

new_max position_size blob,

PRIMARY KEY ((launchpools config), event_id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS upd lp cfg protocol reward events
(

signature text,
timestamp bigint,
event id timeuuid,
authority text,
launchpools config text,

new_protocol reward share basis points smallint,
PRIMARY KEY ((launchpools config), event_ id)
) WITH CLUSTERING ORDER BY (event id DESC) ;

CREATE TABLE IF NOT EXISTS upd lp cfg reward auth_events
(

signature text,
timestamp bigint,
event id timeuuid,
authority text,

launchpools config text,

new_reward authority text,

PRIMARY KEY ((launchpools config), event id)
) WITH CLUSTERING ORDER BY (event id DESC) ;

CREATE TABLE IF NOT EXISTS launchpools
(

signature text,

timestamp bigint,

authority text,

launchpool text PRIMARY KEY,
launchpools config text,

reward mint text,

reward vault text

)

CREATE TABLE IF NOT EXISTS launchpools status

(
launchpool text PRIMARY KEY,

status tinyint
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)

CREATE TABLE IF NOT EXISTS stake positions
(

signature text,
timestamp bigint,
user text,
launchpool text,

stake_position text PRIMARY KEY
)

CREATE TABLE IF NOT EXISTS stake positions by user
(

signature text,
event id timeuuid,
timestamp bigint,
user text,
launchpool text,

stake position text,
PRIMARY KEY ((user), event_id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS stake positions_by launchpool
(

signature text,
event id timeuuid,
timestamp bigint,
launchpool text,
owner text,

stake position text,
PRIMARY KEY ((launchpool), event_ id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS stake_positions_status

(
stake position text PRIMARY KEY,

status tinyint,

)

CREATE KEYSPACE IF NOT EXISTS liquidity pool data
WITH replication = {
'class': 'SimpleStrategy',
'replication_factor': 1

}i
USE liquidity pool data;

CREATE TABLE IF NOT EXISTS init amms cfg mgr events
(

signature text PRIMARY KEY,
timestamp bigint,

signer text,

authority text,

head authority text
);

CREATE TABLE IF NOT EXISTS upd amms cfg mgr auth events
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signature text PRIMARY KEY,
timestamp bigint,
authority text,
new_authority text

)

CREATE TABLE IF NOT EXISTS upd amms cfg mgr head auth_events

(
signature text PRIMARY KEY,

timestamp bigint,
head authority text,
new_head authority text

)

CREATE TABLE IF NOT EXISTS init amms_config events
(

signature text,

timestamp bigint,
amms_config text PRIMARY KEY,
authority text,
fee_authority text,

protocol fee rate basis points smallint,

providers fee rate basis points smallint,

id bigint
);

CREATE TABLE IF NOT EXISTS upd amms cfg fee auth events
(

signature text,
timestamp bigint,
event id timeuuid,
authority text,
amms_config text,

new_fee authority text,
PRIMARY KEY ((amms_config), event id)
) WITH CLUSTERING ORDER BY (event id DESC) ;

CREATE TABLE IF NOT EXISTS upd amms cfg protocol fee events
(

signature text,
timestamp bigint,
event id timeuuid,
authority text,
amms_config text,

new_protocol fee rate basis points smallint,
PRIMARY KEY ((amms_config), event_id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS upd amms cfg prov_fee events
(

signature text,
timestamp bigint,
event id timeuuid,
authority text,
amms_config text,

new_providers fee rate basis points smallint,
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PRIMARY KEY ((amms_config), event id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS cp_amms_keys
(
Cp_amm text PRIMARY KEY,
amms_config text,
base mint text,
quote mint text,
lp mint text

)

CREATE TABLE IF NOT EXISTS uninitialized_cp_amms
(

signature text,

timestamp bigint,

event id timeuuid,

creator text,

cp_amm text,

amms_config text,

base mint text,

quote mint text,

lp mint text,

PRIMARY KEY ((creator), event id, cp_amm)
) WITH CLUSTERING ORDER BY (event id DESC) ;

CREATE TABLE IF NOT EXISTS launched cp_ amms
(

signature text,

timestamp bigint,

event id timeuuid,

creator text,

Cp_amm text PRIMARY KEY,

amms_config text,

base mint text,

quote mint text,

lp mint text

)

CREATE TABLE IF NOT EXISTS launched cp amms by base or quote
(

signature text,
timestamp bigint,
creator text,
cp_amm text,
amms_config text,

base or quote mint text,

remaining mint text,

lp mint text,

PRIMARY KEY ((base or quote mint), cp_ amm)
)

CREATE TABLE IF NOT EXISTS launched cp amms by base and quote
(

signature text,

timestamp bigint,

creator text,



Cp_amm text,

amms_config text,

base mint text,

quote mint text,

lp mint text,

PRIMARY KEY ((base mint, quote mint), cp_amm)
);

CREATE TABLE IF NOT EXISTS cp_amms_liquidity

(
Cp_amm text PRIMARY KEY,

liquidity blob
)

CREATE TABLE IF NOT EXISTS trades by cp amm
(

signature text,
timestamp bigint,
event id timeuuid,
swapper text,
cp_amm text,

swapped amount blob,
received amount blob,
is_in out boolean,
PRIMARY KEY ((cp_amm), event id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS trades by user
(

signature text,
timestamp bigint,
event id timeuuid,
swapper text,
Ccp_amm text,

swapped amount blob,
received amount blob,
is_in out boolean,
PRIMARY KEY ((swapper), event id)
) WITH CLUSTERING ORDER BY (event_id DESC) ;

CREATE TABLE IF NOT EXISTS collect fees from cp amm event
(

signature text,
timestamp bigint,
event id timeuuid,
cp_amm text,
signer text,

fee authority text,

fee authority base account text,
fee authority quote account  text,
withdrawn protocol base fees blob,
withdrawn protocol quote_fees blob,
PRIMARY KEY ((cp_amm), event_ id)

) WITH CLUSTERING ORDER BY (event id DESC) ;
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B.7 Jlorika dopMyBaHHS TpaH3aKIIIHA

use crate::launchpool: :context: :LaunchpoolContext;
use crate: :launchpool: :core: :instructions: : {
close stake position ix, collect protocol reward ix,
increase_stake position_ ix,
initialize launchpool ix, initialize launchpools config ix,
initialize launchpools configs manager_ ix, launch launchpool ix,
open_stake position_ix,
update_ launchpools config duration_ ix,
update_ launchpools config position_ sizes_ix,
update_launchpools config protocol reward share ix,
update_ launchpools config reward authority ix,
update_ launchpools configs manager authority ix,
update_launchpools configs manager head authority ix,
}i
use crate::utils::clients:: {ProgramContext, SolanaRpcClient};
use crate::utils::types::{build unsigned transaction,
UnsignedTransaction};
use anyhow: :Result as AnyResult;
use solana_sdk: :pubkey: : Pubkey;

pub async fn initialize launchpools configs manager tx(

context: &LaunchpoolContext,

signer: Pubkey,

authority: Pubkey,

head authority: Pubkey,
) —-> AnyResult< (UnsignedTransaction, Pubkey)> {

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let (ix, launchpools configs manager pubkey) =
initialize launchpools configs manager ix(signer, authority,
head authority);

Ok ((build unsigned_ transaction(&signer, [ix], blockhash, []),
launchpools_configs manager pubkey))
}
pub async fn update_ launchpools_configs manager_authority tx(

context: &LaunchpoolContext,

authority: Pubkey,

new_authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ix =
update launchpools configs manager authority ix(authority,
new_authority) ;

Ok (build unsigned transaction (&authority, [ix], blockhash, []))
}
pub async fn update launchpools configs manager head authority_ tx(

context: &LaunchpoolContext,

head authority: Pubkey,

new_head authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {

let blockhash =
context.solana rpc client() .get blockhash() .await?;
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let ix =

update launchpools configs manager head authority ix(head authority,
new_head authority);

Ok (build unsigned transaction(

&head authority,

[ix],

blockhash,

1,

))
}

pub async fn initialize launchpools config tx(

context: &LaunchpoolContext,

authority: Pubkey,

launchpools_configs manager: Pubkey,

reward authority: Pubkey,

stakable mint: Pubkey,

min _position_size: u64,

max_position_size: u64,

protocol reward share basis points: ul6,

duration: u64,
) —-> AnyResult< (UnsignedTransaction, Pubkey)> {

let launchpools configs manager account =
context.solana rpc client().fetch launchpools configs manager (&launchp
ools_configs manager) .await?;

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let (ix, launchpools config pubkey) =
initialize launchpools config ix(

authority,

launchpools_configs manager_ account.configs_count,

reward authority,

stakable mint,

min position_size,

max _position_size,

protocol reward share basis points,

duration,

);

Ok ((build unsigned transaction(&authority, [ix], blockhash, []),
launchpools_config pubkey))
}

pub async fn update launchpools_config reward authority tx(
context: &LaunchpoolContext,
authority: Pubkey,
launchpools_config: Pubkey,
new_reward authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let ix = update_ launchpools config reward authority ix(
authority,
launchpools_config,
new_reward authority,
);
Ok (build unsigned transaction (&authority, [ix], blockhash, []))
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pub async fn update launchpools config protocol reward share tx(
context: &LaunchpoolContext,
authority: Pubkey,
launchpools_config: Pubkey,
new_protocol_ reward share basis points: ul6,
) —-> AnyResult<UnsignedTransaction> {
let blockhash =
context.solana_rpc_client() .get_blockhash() .await?;
let ix = update_ launchpools config protocol reward share ix(
authority,
launchpools_config,
new_protocol reward share basis points,
)
Ok (build unsigned transaction (&authority, [ix], blockhash, []))
}

pub async fn update launchpools_config position_sizes tx(

context: &LaunchpoolContext,

authority: Pubkey,

launchpools_config: Pubkey,

new min position_size: ué4,

new_max position size: u64,
) —-> AnyResult<UnsignedTransaction> {

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ix = update_ launchpools config position_sizes ix(

authority,

launchpools_config,

new min position_size,

new_max position_size,

);

Ok (build unsigned transaction(&authority, [ix], blockhash, []))
}

pub async fn update launchpools config duration tx(

context: &LaunchpoolContext,

authority: Pubkey,

launchpools _config: Pubkey,

new_duration: ué64,
) —-> AnyResult<UnsignedTransaction> {

let blockhash =
context.solana rpc client().get blockhash() .await?;

let ix = update_launchpools config duration_ix(authority,
launchpools config, new_duration);

Ok (build unsigned transaction(&authority, [ix], blockhash, []))

}

pub async fn initialize launchpool tx(
context: &LaunchpoolContext,
authority: Pubkey,
launchpools config: Pubkey,
reward mint: Pubkey,
initial reward amount: ué4,
) —-> AnyResult<(UnsignedTransaction, Pubkey)> ({
let reward mint_account =
context.get_ token mint (&reward mint) .await?;
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let blockhash =
context.solana rpc client().get blockhash() .await?;
let (ix, launchpool pubkey) = initialize launchpool ix(
authority,
launchpools_config,
reward mint,
*reward mint account.program(),
initial reward amount,
)
Ok ((build unsigned transaction(&authority, [ix], blockhash, []),
launchpool pubkey))
}

pub async fn launch launchpool tx(
context: &LaunchpoolContext,
authority: Pubkey,
launchpool: Pubkey,
start_timestamp: u64,
) —> AnyResult<UnsignedTransaction> {
let launchpool keys =
context.get_ launchpool keys (&launchpool) .await?;
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let ix = launch launchpool ix(
authority,
launchpool keys.launchpools config,
launchpool,
launchpool keys.reward mint,
start_timestamp,
)
Ok (build unsigned transaction(&authority, [ix], blockhash, []))
}

pub async fn open_stake position_ tx(
context: &LaunchpoolContext,
signer: Pubkey,
signer stakable account: Option<Pubkey>,
launchpool: Pubkey,
stake amount: u64,

) —> AnyResult<(UnsignedTransaction, Pubkey)> {
let launchpool keys =

context.get launchpool keys(&launchpool) .await?;
let launchpools config keys = context

.get_launchpools_ config keys (&launchpool keys.launchpools config)
.await?;
let stakable_ token account = context
.get token mint (&launchpools config keys.stakable mint)
.await?;
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let (ix, stake position pubkey) = open stake position_ ix(
signer,
signer_ stakable account,
launchpool keys.launchpools config,
launchpool,
launchpools_config keys.stakable mint,



*stakable token account.program(),

stake amount,

)7

Ok ((build unsigned_ transaction(&signer, [ix], blockhash, []),
stake position_pubkey))
}

pub async fn increase_stake position_tx(
context: &LaunchpoolContext,
signer: Pubkey,
signer stakable account: Option<Pubkey>,
stake position: Pubkey,
stake increase amount: u64,
) —-> AnyResult<UnsignedTransaction> {
let stake position keys =
context.get stake position keys(&stake position).await?;
let launchpool keys = context
.get_launchpool keys (&stake position_keys.launchpool)
.await?;
let launchpools_config keys = context

.get_launchpools_config keys (&launchpool keys.launchpools config)

.await?;

let stakable token account = context

.get_token mint (&launchpools config keys.stakable mint)

.await?;

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ix = increase_stake position_ix(

signer,

signer_ stakable account,

launchpool keys.launchpools config,

stake position_keys.launchpool,

launchpools_config keys.stakable mint,

stake position,

*stakable token account.program(),

stake increase amount,

);

Ok (build unsigned transaction(&signer, [ix], blockhash, []))
}

pub async fn close_stake position_tx(
context: &LaunchpoolContext,
signer: Pubkey,
signer_ stakable_ account: Option<Pubkey>,
stake position: Pubkey,

) —-> AnyResult<UnsignedTransaction> {
let stake position_keys =

context.get stake position keys(&stake position).await?;
let launchpool keys = context
.get_launchpool keys (&stake position keys.launchpool)
.await?;
let launchpools config keys = context

.get_launchpools_config keys (&launchpool keys.launchpools config)
.await?;
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let (stakable_ token_account, reward token account) =
tokio::try join! (

context.get token mint(&launchpools config keys.stakable mint),

context.get token mint(&launchpool keys.reward mint),

)?;

let blockhash =
context.solana_rpc_client() .get_blockhash() .await?;

let ix = close_stake position_ix(

signer,

signer stakable_ account,

launchpool keys.launchpools config,

stake position keys.launchpool,

launchpools config keys.stakable mint,

launchpool keys.reward mint,

stake position,

*stakable_ token_ account.program(),

*reward token_account.program(),

);

Ok (build unsigned transaction(&signer, [ix], blockhash, []))

}

pub async fn collect protocol_ reward tx(
context: &LaunchpoolContext,
signer: Pubkey,
launchpool: Pubkey,
) —-> AnyResult<UnsignedTransaction> {
let launchpool keys =
context.get launchpool keys(&launchpool) .await?;
let solana rpc client = context.solana_rpc_client();
let (launchpools config account, reward mint account) =
tokio::try join! (

solana_rpc_client.fetch launchpools config(&launchpool keys.launchpool
s_config),

context.get token mint (&launchpool keys.reward mint)

)?;

let blockhash = solana rpc_client.get blockhash() .await?;

let ix = collect protocol reward ix(

signer,

launchpools _config account.reward authority,

launchpool keys.launchpools config,

launchpool keys.reward mint,

launchpool,

*reward mint account.program(),

) ;

Ok (build unsigned transaction(&signer, [ix], blockhash, []))

use crate::liquidity pool::context::LiquidityPoolContext;
use crate::liquidity pool::core::instructions::*;
use crate::utils::clients:: {ProgramContext, SolanaRpcClient};
use crate::utils::instructions::set_compute budget ix;
use crate::utils::types::{
build unsigned transaction, UnsignedTransaction,
UnsignedTransactionBuilder,
}i
use anyhow: :Result as AnyResult;



use solana_sdk: :pubkey: : Pubkey;
use solana_sdk::signature: :Keypair;

pub async fn initialize amms configs manager tx(
context: &LiquidityPoolContext,
signer: Pubkey,
authority: Pubkey,
head authority: Pubkey,
) —-> AnyResult< (UnsignedTransaction, Pubkey)> {
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let (ix, amms_configs manager pubkey) =
initialize amms configs manager ix(signer, authority,
head authority);
Ok ((
build unsigned transaction(&signer, [ix], blockhash, []),
amms_configs manager pubkey,
))
}
pub async fn update_amms configs manager_ authority tx(
context: &LiquidityPoolContext,
authority: Pubkey,
new_authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {
let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ix = update_amms configs manager authority ix(authority,

new_authority) ;
Ok (build unsigned transaction(&authority, [ix], blockhash,
}
pub async fn update amms configs manager head authority tx(
context: &LiquidityPoolContext,
head authority: Pubkey,
new_head authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let ix =
update amms configs manager head authority ix(head authority,
new_head authority);
Ok (build unsigned transaction(
&head authority,
[ix],
blockhash,
[1,
))
}
pub async fn initialize amms config tx(
context: &LiquidityPoolContext,
authority: Pubkey,
amms_configs manager: Pubkey,
fee authority: Pubkey,
protocol fee rate basis points: ulé,
providers fee rate basis points: ulé,
) —> AnyResult<(UnsignedTransaction, Pubkey)> {
let amms_config manager account = context
.solana rpc client()

47

(1)



.fetch_amms configs manager (&amms_configs_ manager)
.await?;
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let (ix, amms_config pubkey) = initialize amms config_ ix(
authority,
amms_config manager account.configs count,
fee_authority,
protocol fee rate basis points,
providers fee rate basis points,
);
Ok ((
build unsigned transaction(&authority, [ix], blockhash, []),
amms_config pubkey,
))
}

pub async fn update amms config fee authority tx(

context: &LiquidityPoolContext,

authority: Pubkey,

amms_config: Pubkey,

new_fee authority: Pubkey,
) —-> AnyResult<UnsignedTransaction> {

let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ix = update_amms config fee authority ix(authority,
amms_config, new_fee authority);
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Ok (build unsigned transaction (&authority, [ix], blockhash, []))

}

pub async fn update amms config protocol fee rate tx(
context: &LiquidityPoolContext,
authority: Pubkey,
amms_config: Pubkey,
new_protocol_ fee_rate basis points: ulé,
) —-> AnyResult<UnsignedTransaction> {
let blockhash =
context.solana rpc client() .get blockhash() .await?;
let ix = update amms config protocol fee rate ix(
authority,
amms_config,
new_protocol fee rate basis points,
);
Ok (UnsignedTransactionBuilder: :new ()
.recent blockhash (blockhash)
.instruction (ix)
.payer (&authority)
.build())
}

pub async fn update amms config providers fee rate tx(
context: &LiquidityPoolContext,
authority: Pubkey,
amms_config: Pubkey,
new_providers fee rate basis points: ul6,

) —-> AnyResult<UnsignedTransaction> {
let blockhash =

context.solana_rpc_client() .get_blockhash() .await?;
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let ix = update amms config providers fee rate ix(
authority,
amms_config,
new_providers fee rate basis points,
);
Ok (UnsignedTransactionBuilder: :new ()
.recent blockhash (blockhash)
.instruction (ix)
.payer (&authority)
.build())
}
pub async fn create cp amm tx(
context: &LiquidityPoolContext,
signer: Pubkey,
base mint: Pubkey,
quote mint: Pubkey,
amms_config: Pubkey,
base liquidity: ué4,
quote_liquidity: u64
) —-> AnyResult< (UnsignedTransaction, Pubkey)> {
let 1lp mint keypair = Keypair::new();
let solana_rpc_client = context.solana_rpc client();
let (amms_config account, base mint account, quote mint account)
= tokio::try join!(
solana rpc client.fetch amms config(&amms config),
context.get token mlnt(&base _mint),
context.get token mint (&quote mint),
)?;
let blockhash = solana rpc_client.get blockhash() .await?;
let mut ixs = vec![set compute budget_ ix(300_000)];
let (create_ixs, cp_amm pubkey) = create cp amm ixs(
signer,
&lp mint keypair,
amms_config account.fee_authority,
base mint,
quote mint,
amms_config,
*base mint account.program(),
*quote mlnt account.program() ,
base lquldlty,
quote liquidity
);
ixs.extend(create_ixs);
Ok ( (
build unsigned transaction(&signer, ixs, blockhash,
[&1lp mint_ keypair]),
cp_amm_pubkey,
))
}
pub async fn initialize cp amm tx(
context: &LiquidityPoolContext,
signer: Pubkey,
base mint: Pubkey,
quote mint: Pubkey,
amms_config: Pubkey,
) —> AnyResult<(UnsignedTransaction, Pubkey)> ({
let 1lp mint keypair = Keypair::new();



let solana rpc client = context.solana_rpc client();
let (amms_config account, base mint account, quote mint account)

tokio::try join! (

solana rpc client.fetch amms config(&amms_config),

context.get_token_mint(Zbase_mint),

context.get_ token mint (&quote mint),

)2

let blockhash = solana rpc_client.get blockhash() .await?;
let (ix, cp_amm pubkey) = initialize cp_amm ix(

signer,

&lp mint keypair,

amms_config account.fee_ authority,
base mint,

quote mint,

amms_config,

*base mint account.program(),
*quote mint_account.program(),

);

Ok ( (

build unsigned transaction(&signer,

[&1lp mint_ keypair]),

}

cp_amm pubkey,
))

pub async fn launch cp amm tx(

)

context: &LiquidityPoolContext,
creator: Pubkey,

cp_amm: Pubkey,

base liquidity: ué64,
quote_liquidity: u6é4,

tokio::try join! (
context.get token mint(&cp amm keys.lp mint),

context.get token mint(&cp amm keys.base mint),
context.get token mint(&cp_amm keys.quote mint),

)?;
let blockhash =

[ix], blockhash,

-> AnyResult< (UnsignedTransaction, Pubkey)> ({
let cp_amm keys = context.get cp amm keys(&cp_amm) .await?;
let (lp_mint_account, base _mint account, quote mint_account)

context.solana rpc client() .get blockhash() .await?;
let mut ixs = vec![set compute budget_ ix(250_000)];

let (launch_ixs, cp_amm pubkey) = launch cp amm ixs(
creator,

cp_amm keys.amms config,

cp_amm,

cp_amm keys.base mint,

cp_amm keys.quote_mint,

cp_amm keys.lp mint,

*base mint account.program(),
*quote mint account.program(),
*1lp mint account.program(),
base liquidity,

quote liquidity,

);

ixs.extend(launch_ixs) ;

Ok ((build unsigned_ transaction (
&creator,
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ixs,
blockhash,
[1,
), cp_amm pubkey))
}
pub async fn provide to cp amm tx(
context: &LiquidityPoolContext,
signer: Pubkey,
cp_amm: Pubkey,
base liquidity: u64,
quote liquidity: u64,
) —-> AnyResult<UnsignedTransaction> {
let cp_amm keys = context.get cp amm keys (&cp_amm) .await?;
let (lp _mint account, base mint account, quote mint account) =
tokio::try join! (
context.get token mint(&cp_amm keys.lp mint),
context.get token mint(&cp_amm keys.base mint),
context.get token mint(&cp_amm keys.quote mint),
)?;
let blockhash =
context.solana_rpc_client() .get_blockhash() .await?;
let ixs = provide_to_cp_amm_ixs(
signer,
cp_amm keys.amms config,
cp_amm,
cp_amm keys.base mint,
cp_amm keys.quote mint,
cp_amm keys.lp mint,
*base mint account.program(),
*quote mint_account.program(),
*1lp mint account.program(),
base liquidity,
quote liquidity,
);
Ok (build unsigned transaction(
&signer,
ixs,
blockhash,
[1,
))
}

pub async fn withdraw_from cp amm tx(
context: &LiquidityPoolContext,
signer: Pubkey,
cp_amm: Pubkey,
lp tokens: u64,
) —-> AnyResult<UnsignedTransaction> {
let cp_amm keys = context.get cp amm keys (&cp_amm) .await?;
let (lp _mint account, base mint account, quote mint account) =
tokio::try join! (
context.get token mint(&cp amm keys.lp mint),
context.get token mint(&cp_amm keys.base mint),
context.get token mint(&cp_amm keys.quote mint),
)?;
let blockhash =
context.solana_rpc_client() .get_blockhash() .await?;
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let ixs = withdraw from cp amm ixs(
signer,
cp_amm keys.amms config,
cp_amm,
cp_amm keys.base mint,
cp_amm_ keys.quote_mint,
cp_amm keys.lp mint,
*base mint_account.program(),
*quote_mint account.program(),
*1lp mint account.program(),
lp tokens,
) ;
Ok (build unsigned transaction(
&signer,
ixs,
blockhash,
[1,
))
}

pub async fn swap_in cp amm_ tx(
context: &LiquidityPoolContext,
signer: Pubkey,
cp_amm: Pubkey,
swap_amount: u64,
estimated result: u64,
allowed slippage: u64,
is_in out: bool,
) —-> AnyResult<UnsignedTransaction> {
let cp_amm keys = context.get cp amm keys(&cp_amm) .await?;
let (base_mint_account, quote_mint account) = tokio::try join! (
context.get_ token mint (&cp_amm keys.base mint),
context.get_ token mint(&cp_amm keys.quote_mint),
)?;
let blockhash =
context.solana rpc client() .get blockhash() .await?;

let ixs = swap_in cp amm ixs(
signer,

cp_amm keys.amms config,
cp_amm,

cp_amm keys.base mint,

cp_amm_ keys.quote_mint,

*base mint account.program(),
*quote mint_account.program(),
swap_amount,

estimated result,

allowed slippage,

is_in out,

)

Ok (build unsigned transaction(
&signer,

ixs,

blockhash,

[1,

))
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pub async fn collect fees from cp amm tx(

context: &LiquidityPoolContext,

signer: Pubkey,

cp_amm: Pubkey,
) —-> AnyResult<UnsignedTransaction> {

let cp_amm keys = context.get cp amm keys(&cp_amm) .await?;

let solana_rpc_client = context.solana_rpc client();

let (amms_config account, base mint_account, quote_mint_account)
= tokio::try join!(

solana rpc client.fetch amms config(&cp_ amm keys.amms configq),

context.get token mint(&cp amm keys.base mint),

context.get token mint(&cp_amm keys.quote mint),

)?;

let blockhash = solana rpc client.get blockhash() .await?;

let ix = collect fees from cp amm ix(

signer,

amms_config account.fee_authority,

cp_amm keys.amms config,

cp_amm,

cp_amm keys.base mint,

cp_amm keys.quote_mint,

*base mint_account.program(),

*quote mint account.program(),

);

Ok (build unsigned transaction(&signer, [ix], blockhash, []))
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B.8 InTerparis Beo-kimienTa 3 Solana

"use client";

import React, {createContext, useContext, useMemo} from "react";
import { WalletContextState} from "@solana/wallet-adapter-react";
import {Connection, PublicKey, TransactionSignature,
VersionedTransaction} from "@solana/web3.js";

import {Transaction} from "@solana/kit";

import {SendTransactionOptions} from "@solana/wallet-adapter-base";

type SolanaWalletContext = ({
walletData: WalletData | undefined,
connection: Connection
};
type WalletData = {
publicKey: PublicKey;
signTransaction: <T extends VersionedTransaction |
Transaction>(tx: T) => Promise<T>;
sendTransaction: (
tx: VersionedTransaction | Transaction,
connection: Connection,
options?: SendTransactionOptions
) => Promise<TransactionSignature>;
}i;
const SolanaContext = createContext<SolanaWalletContext |
undefined> (undefined) ;

export const SolanaContextWrapper = ({wallet, connection, children,}:
{
wallet: WalletContextState;
connection: Connection;
children: React.ReactNode;
P o=>{
const getWalletData = (wallet: WalletContextState): WalletData |
undefined => {
let publicKey = wallet.publicKey;
let signTransaction = wallet.signTransaction;
let sendTransaction = wallet.sendTransaction;
if ('publicKey || !signTransaction || !'wallet.connected) return
undefined;
return {
publicKey,
signTransaction,
sendTransaction
} as WalletData

}s

const walletData = useMemo(() => getWalletData (wallet), [wallet,
connection]) ;

return (

<SolanaContext.Provider value={{walletData, connection}}>
{children}

</SolanaContext.Provider>
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)
};

export const usePublicKey = () => {
const context = useContext (SolanaContext) ;
if ('context) {
throw new Error ("SolanaContext is not initialized.");
}
const wallet = context.walletData;
return wallet?.publicKey;
b
export const useSignAndSendTransaction = () => {
const context = useContext (SolanaContext) ;
if ('context) {
throw new Error ("SolanaContext is not initialized.");
}
const wallet = context.walletData;
if ('wallet) {
throw new Error("Wallet is not connected.");

}

return async <T extends Transaction>(
transaction: T,
options?: SendTransactionOptions
) : Promise<TransactionSignature> => {
const signed = await wallet.signTransaction(transaction) ;
return await wallet.sendTransaction(signed, context.connection,
options) ;
}i;
}i;
export const useSolanaWalletContext = () => {
const context = useContext (SolanaContext) ;
if ('context) {
throw new Error ("SolanaWalletContext is not initialized.");
}

return context;

};

export const uselIsWalletConnected = (): boolean => {
const context = useContext (SolanaContext) ;
return !!context?.walletData;

};
'use client'’

import dynamic from 'next/dynamic'
import ({

ConnectionProvider,

WalletProvider,
} from '@solana/wallet-adapter-react'
import { WalletModalProvider } from '@solana/wallet-adapter-react-ui'
import React, { ReactNode, useMemo} from 'react'
import {PhantomWalletAdapter} from "@solana/wallet-adapter-phantom";
import {WalletButtonProvider} from
"@/components/solana/wallet-button-provider";
import {SolanaWalletProvider} from
"@/components/solana/solana-wallet-provider";
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import {Connection} from "@solana/web3.js";
require ('@solana/wallet-adapter-react-ui/styles.css')

export const WalletButton = dynamic(async () => (await
import('@solana/wallet-adapter-react-ui')) .WalletMultiButton, {
ssr: false,
}
export const SolanaWalletAdapterProvider = ({endpoint, children }:
{endpoint: string, children: ReactNode}) => {
const wallets = useMemo (
0 =1
new PhantomWalletAdapter(),
1,
// eslint-disable-next-line react-hooks/exhaustive-deps
[endpoint]
)7
const connection = new Connection (endpoint) ;
return (
<ConnectionProvider endpoint={endpoint}>
<WalletProvider wallets={wallets} autoConnect>
<WalletModalProvider>
<WalletButtonProvider>
<SolanaWalletProvider connection={connection}>
{children}
</SolanaWalletProvider>
</WalletButtonProvider>
</WalletModalProvider>
</WalletProvider>
</ConnectionProvider>
)7
};

"use client”

import React, {ReactNode} from "react";

import {useWallet} from "@solana/wallet-adapter-react";
import '@solana/wallet-adapter-react-ui/styles.css';
import {SolanaContextWrapper} from
"@/components/solana/solana-context-wrapper";

import {Connection} from "@solana/web3.js";

export const SolanaWalletProvider = ({connection, children,}:
{connection: Connection, children: ReactNode; }) => {

const wallet = useWallet() ;

return (

<SolanaContextWrapper wallet={wallet} connection={connection}>

{children}

</SolanaContextWrapper>

)
};

"use client”
import {createContext, useContext} from "react";

const WalletButtonContext = createContext<(() => void) | null>(null);
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export const WalletButtonProvider: React.FC<{ children:
React.ReactNode }> = ({ children }) => {

};

const triggerWalletButtonClick = () => {
const button = document.querySelector('.wallet-adapter-button') ;
if (button) {
(button as HTMLButtonElement) .click() ;
} else {
console.warn("Wallet button not found");
}
}i

return (

<WalletButtonContext.Provider value={triggerWalletButtonClick}>
{children}

</WalletButtonContext.Provider>

);

export const useWalletButton = () => {

const context = useContext (WalletButtonContext) ;
if ('context) {
throw new Error ("useWalletButton has to be used inside

WalletButtonProvider") ;

}s

}

return context;



JIOIATOK T

Yek-JIMCTH TeCTyBaHHS

Tabmuis .1 — Yek-mucT s MomyabHOTO TecTyBaHHS Q64 128

58

Checklist

TecTyBaJbHUK:

Minennuii IBan Jlara: 28.05.2025

[Iporpamuuit 1ogaToK:

[Iporpamna cucteMa JeLIEHTPAII30BAHOTO OOMIHY TOKCHIB
Ha miatdopmi Solana (biGmioreka yTimiT)

[lepeBipka
| CrBopeHnns exzemiusipy Q64 128
2 [Tepesipka cepianizaiii Ta necepianizamii Q64 128 uepes
Anchor
3 Kongepcisi 3 u64y Q64 128
4 Konsepcis 3 f64 y Q64 128
5 Konsepcist 3 Q64 128 y u64
6 Kom0OinoBana nepesipka: f64 — Q64 128 — u64 — 64
7 Bigninenns uinoi Ta 1poOOBOi YaCTUHU
8 JlonaBanHust
9 BignimManus
10 MHoxeHHs
11 JlineHHs
12 OO6unciieHHs aOCOIIOTHOT Pi13HUIIL
13 JlonaBaHHS 3 IEPEBIPKOIO
14 BigniMaHHS 3 TIepeBipKOIO
15 MHOXEHHS 3 TIEPEBIPKOIO

[Tponosxenns TaGmui I'.1

16

JlieHHs 3 IEPEBIPKOIO
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17 3Be/IeHHsI B KBAJIpaT 3 MEePEBIPKOI0

18 Ksagpar 128-6itHoro misioro B Q64 128

19 Fuzz: xouBepcis {64 — Q64 128 — f64

20 Fuzz: xopinp 128-6iTHOrO yKca Ta HOrO 3BOPOTHE
EPETBOPEHHS

21 Fuzz: xopinub 3 Q64 128 Ta iioro 3BOPOTHE MEPETBOPEHHSI

22 Fuzz: nonaBanHs 3 mepeBipkoio

23 Fuzz: BimHiMaHHS 3 IEpEeBIPKOIO

24 Fuzz: ninenns 3 nmepeBipkoro

25 Fuzz: MHOXXEHHS 3 TIEepeBIPKOIO

Tabnuus .2 — Yek-mucT 11 IHTETrpaliiHOro TeCTyBaHHS CMAPTKOHTPAKTY ITYJIIB

JKBIIHOCTI

Checklist

TecTyBaJbHUK:

Minennuii IBan [ara: 29.05.2025

[Iporpamuuit ogaTox:

[Iporpamna cucteMa JELEHTPATI30BAHOTO OOMIHY TOKEHIB
Ha ruiargopmi Solana (CMapTKOHTPAKT ITyJIiB JIIKBITHOCTI)

[lepeBipka
1 [Himanizamnis MeHemkepa KoHpirypaiiii 0e3 apropu3sanii
Ma€ 3aBEPUIMTUCS TOMUIIKOIO
2 [Himianizanis MeHemKepa KoH(pIrypaiii 13 HEKOpEKTHUM
TOJIOBHUM aBTOPUTETOM MA€ 3aBEPUIMTHUCS TOMUIIKOIO
3 [Himianizaniss MeHeKepa

[Tponosxenns Tabmuii I'.2

4 [ToBTOpHA iHImIAMI3aIlis MEHEpKepa KoHPITypalliii Mae
3aBEPIIUTHUCS TOMIIIKOIO
5 OHOBJICHHS aBTOPUTETY MEHEHKepa KoHpirypartiii 6e3

IIpaB Ma€ 3aBCPHINTUCA ITOMUIIKOTO
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6 OHOBJICHHS aBTOPUTETY MEHEKepa KOH(Irypaliiif aBTopom

7 OHOBJICHHS aBTOPUTETY MEHEKepa KoHPiryparrii
TOJIOBHUM aBTOPUTETOM

8 OHOBJICHHS TOJIOBHOTO aBTOPUTETY MEHEHKepa
KOH]ITypaIiiii 6e3 mpaB Ma€ 3aBEPIIMTHUCS TTOMUIIKOIO

9 OHOBJIEHHS FOJIOBHOTO aBTOPUTETY MEHEKEPA
KOH]ITyparii
10 [Himanizamnis koHdirypaiiii 6e3 aBropu3aiii Mae

3aBCPIIUTUCS ITOMHUIIKOIO

11 [Himiamizanis KoH}piryparii 3 IepeBUIICHUMH KOMICISIMHU
Mae€ 3aBEPIIMTHUCS TTOMHUIKOIO

12 [Himanizamis KoHIrypaiii 31 CTOpPOHHIM MEHEIKEPOM Mae
3aBEPIIUTHUCS TOMHUIIKOIO

13 [Himanizamist KoH)Irypaii roJIOBHUM aBTOPUTETOM

14 [Himiamizanis koH}piryparii

15 [ToBTOpHAa iHIIIaMI3a1lis KOHPITYypallii Ma€e 3aBEPIIUTUCS
MTOMMJTKOTO

16 OHOBJICHHS aBTOPUTETY KOoMicii Oe3 aBTopu3aliii Mae

3aBCPIIHUTUCS ITOMHUIIKOIO

17 OHOBJICHHS aBTOPUTETY KOMicCii KOH(]Iryparlii 31 CTOpOHHIM
MEHEKEPOM MAa€ 3aBEPIIUTHUCS TTOMIIIKOIO

18 OHOBJICHHS aBTOPUTETY KOMICi1 TOJIOBHUM aBTOPUTETOM

[Tponosxenns TaGmuii I'.2

19 OHOBIIEHHS aBTOPUTETY KOMICIT

20 OHOBNEHHS CTaBKU MPOTOKOJIBHOT KOMicCii 0e3 aBTopu3altii
Ma€ 3aBEPUINTUCS TOMUIIKOIO

21 OHOBJIEHHSI CTaBKH NMPOTOKOJBHOT KOMICIi 31 CTOPOHHIM
MEHEKEPOM Ma€ 3aBEPIIUTUCS TTOMUIKOIO

22 OHOBJIEHHS CTaBKH MPOTOKOJIbHOT KOMIC1i TOJIOBHUM
ABTOPUTETOM
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23 OHOBJICHHS CTaBKH MPOTOKOJIBHOT KOMICii

24 OHOBJICHHS CTaBKH MPOTOKOJIBHOT KOMICIi 3 IEPEBUIICHHIM
JIMITY Ma€ 3aBEPIIUTUCS TTOMHUIIKOIO

25 OHOBJIEHHS CTaBKH KOMICIi ITpoBaiiiepiB 0e3 aBropu3artii
Ma€ 3aBEPIIUTHUCS TTOMUITKOIO

26 OHOBJICHHS CTaBKH KOMICIi ITpoBaiiiepiB 31 CTOPOHHIM
MEHEKEPOM MAa€ 3aBEPIIUTUCS TOMHIIKOIO

27 OHOBJICHHS CTaBKH KOMICIi ITpoBaiiiepiB roJJIOBHUM
aBTOPUTETOM

28 OHOBJICHHS CTaBKH KOMICIi TTpoBaiiiepiB

29 OHOBJICHHS CTaBKH KOMICIi ITpOBaiiiepiB 3 MEPEBUILICHHIM
JIMITY Ma€ 3aBEPIIUTUCS TTOMHIIKOIO

30 [Himanizamis myny JiKBiIHOCTI 63 (piHaHCYBaHHS Ma€e
3aBEPIIUTUCS TOMHUIKOIO

31 [Himiamizanis myimy JiKBIZTHOCTI 3 OJJHAKOBUMH TOKCHAMHU
Ma€ 3aBEPIIUTUCS TTOMUITKOIO

32 [Hiianizaris myiy JIiKBIIHOCTI 3 HEKOPEKTHUM fee
authority Mae 3aBepIIUTHCS TOMUIKOIO

33 [Himiai3aris myiy JIiKBITHOCTI 31 CTOPOHHBOIO

KOH(]ITYypaIli€ro Mae 3aBEPITUTUCS TTOMIITKOIO

[Tponosxenns TaGmuii I'.2

34 [Hiianizamis myiy JIIKBITHOCTI 3 HEKOpekTHUM LP mint mae
3aBEPIIUTHUCS TOMUITKOIO

35 [Hiianizanis myiny JiKBIIHOCTI 3 HEKOPEKTHUM TOKEHOBUM
aKayHTOM Yy POJIi CXOBHUIIIA MA€ 3aBEPITUTUCS TTOMUITKOIO

36 [Himiamizanis myny JIKBITHOCTI 3 TOKEHOM, 1110 Mae€ freeze
authority, Ma€ 3aBepIIUTHUCS TTOMHIIKOIO

37 [Himianizanis mymy JiKBITHOCTI 3 TOKEHOM, 1110 Ma€
3aboponene po3mupenHs (Permanent Delegate), mae
3aBEPIIUTHUCS TOMUITKOIO

38 [Himiamizanist mymny JIKBITHOCT1 3 TOKEHOM Ta TOKeHOM 2022
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39 [ToBTOpHAa 1HIIIAMI3aMis MYy JIKBIIHOCTI Mae
3aBEPIIUTHUCS TOMHUIKOIO

40 [Himiamizanis my;my JiKBITHOCTI 3 JBOMa TOKCHAMU

41 [Himiamizarist mymay JiKBITHOCTI 3 TOKEHOM Ta TOKeHOM 2022
3 mo3BosieHUM posmupeHHsM TransferFeeConfig

42 3armyck Imyity JIiKBITHOCTI 3 HEJJOCTaTHIM OallaHCOM
0a30BOr0 TOKEHA MA€ 3aBEPIITUTHUCS TTOMUIIKOIO

43 3armyck Imyity JIiKBITHOCTI 3 HEJOCTaTHIM OallaHCOM
KOTUPYBAJIBHOTO TOKEHA MA€ 3aBEPIIUTUCS TOMUIIKOIO

44 3armyck Imyiy JIiKBITHOCTI M1IMTUCAHTOM, KU HE € TBOPIIEM
MyJTy JIKBIAHOCTI, MAa€ 3aBEPIIUTUCS TOMIIIKOIO

45 3aryck Imyiy JIiKBITHOCTI 31 3BUY4alfHUM TOKEHOM Ta
ToKkeHOM 2022

46 [ToBTOpHUIA 3aTyCK IMyJTy JIIKBITHOCTI Ma€ 3aBEPIIUTHUCS

ITOMHMIJIKOIO

ITponosxenns Tabmu I'.2

47 3anyck myJy JIKBIAHOCTI 3 MOYaTKOBOIO JIIKBIAHICTIO
MEHIIIOI0 32 3a0JIOKOBaHy B 4 pa3u Ma€ 3aBEpPIINTHUCS
MTOMMJTKOIO

48 3anyck myJy JIIKBIIHOCTI 3 IBOMa TOKEHAMHU

49 3anyck myJy JIIKBIAHOCTI 3 TOKEHaMu Ta TokeHOM 2022 3
TransferFeeConfig

50 [TortoBHEHHS YTy JIIKBIAHOCTI 3 HEKOPEKTHUM
CIIBBIHOILIEHHSIM TOKEHIB MA€ 3aBEPIIUTUCS TOMHUIKOIO

51 [TortoBHEHHS YTy JIIKBIAHOCTI 3 IBOMA TOKEHAMM

52 [TortoBHEHHS YTy JIIKBIIHOCTI 3 TOKEHOM Ta TOKeHOM 2022
3 TransferFeeConfig

53 OOMIH B myiy JIIKBIJIHOCTI1 3 TIEPEBUILICHHSAM MPOCTU3aHHS

Ma€ 3aBCPHINTUCA ITIOMHIIKOIO
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54 OOMiH B myiTy JKBIIHOCTI, SIKHWA BUYEPIY€E Oa30BY
JTKBIJHICTh, MA€ 3aBEPIIUTHUCS TTOMIIIKOIO

55 OOMiH y myiny JIIKBITHOCTI 3 IBOMa TokeHamu (base —
quote)

56 OOMmiH y myny JIIKBITHOCTI 3 IBOMa TOKeHaMu (quote —
base)

57 OOMiH y myny JIKBITHOCTI 3 TokeHOM 2022 Ta
TransferFeeConfig

58 BuBeneHHs JIKBITHOCTI 3 MyJTy JIIKBITHOCTI TIPH
HejocTaTHboMY OanaHci LP-TokeHiB Mae 3aBepIIUTHCS
TTOMMJTKOTO

59 BuBeneHHs IKBITHOCTI 3 MyJTy JIIKBITHOCTI 3 TOKEHOM Ta
ToKeHOM 2022

60 301p KoMicii 3 myIy JIIKBIAHOCTI 3 HEKOpEeKTHUM fee
authority Mae 3aBepIIUTHCS TOMHIIKOIO

ITponosxenns Ta6mwii I'.2

61 301p koMicii 3 myiy JIKBIAHOCTI 3 TOKeHOM 2022 Ta
TransferFeeConfig

62 301p KoMicii 3 myiy JIKBIAHOCTI, AKIIO KoMicis = 0, Mae
3aBEPILIUTUCS TOMHUIKOIO

Tabmuus 1.3 — Yek-nuct Ui IHTETpalifHOTO TECTyBaHHS CMAapTKOHTPAKTY
JayHYITyJIiB
Checklist
TecTyBanbHUK: Minennuii IBan Jara: 30.05.2025

[Iporpamuuit 1ogaTox:

[Iporpamna cuctema JeLEHTPATII30BAHOTO OOMIHY TOKEHIB

Ha uiardopmi Solana (CMapTKOHTPAKT JayHYITYIIB)

[lepeBipka

[Himanizanis MeHemkepa KoHpirypaiiii 0e3 apropu3sanii
Ma€ 3aBEPUIMTUCS TOMUIIKOIO
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2 [Himiamizaniss MeHepKepa KoH(Iryparii 13 HEeKOPEKTHUM
TOJIOBHUM aBTOPUTETOM MA€ 3aBEPIIUTHUCS TTOMUIIKOIO

3 [Himiamizaniss MeHeKepa

4 [ToBTopHa iHIIIaM3al1is MEHeKepa KOHPIrypallii Mmae
3aBEPIIUTUCS TOMHUIKOIO

5 OHOBJICHHS aBTOPUTETY MEHEKepa KoHpirypaiii 6e3
IIpaB Ma€ 3aBEPIIMTUCS TTOMUIIKOIO

6 OHOBJICHHS aBTOPUTETY MEHEKepa KoHPiryparrii
aBTOPOM

7 OHOBJICHHS aBTOPUTETY MEHeKepa KoHpiryparrii
TOJIOBHHM aBTOPHUTETOM

8 OHOBJIEHHS TOJIOBHOTO aBTOPUTETY MEHEIKEPa

KoH(]ITypaliiii 6e3 mpaB Ma€ 3aBEPIIMUTHUCS TOMUIIKOIO

ITponosxenns Ta6mwmmi I'.3

9 OHOBJIEHHS TOJIOBHOTO aBTOPUTETY MEHEHKepa
KOHbIryparii

10 [Himianizanist KoH$irypaiiii 6€3 aBropu3ailii Mmae
3aBEPIIUTUCS TOMHUIKOIO

11 [Himiamizanis KoH}pIrypaiii 3 IepeBHIIEHOI BUHATOPOIOI0
Ma€ 3aBEPIIUTUCS TOMUITKOIO

12 [Himiamizanist KOHQIrypallii 3 HyJIbOBOIO TPUBAJICTIO Ma€
3aBEPIIUTUCS TOMHUIKOIO

13 [Himianizamis koHGIryparlii 3 HyIbOBUM MiHIMaJIbHUM
PO3MIPOM TMO3HUIIIT MA€E 3aBEPIIUTUCS TOMUIKOIO

14 [Himanizamnis koH)irypaiii 3 MaKCUMallbHUM PO3MIpOM
MO3UI1i MEHIIIE MIHIMAJIbHOTO Ma€ 3aBEPIIUTHUCS
TOMMJTKOIO

15 [Himanizamis KoHMIrypaiii 3 MKIJJTHBUM MEHEHKEPOM
KOH]ITypaIliii, Ma€ 3aBEPIIMTHUCS TTOMUITKOIO

16 [Himanizamis koHdiryparii 31 CTEeHK-TOKEHOM, 10 Ma€
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freeze authority, Mmae 3aBepIIUTHCS TOMUITKOIO

17 [Himiamizanis KoH}pirypariii 31 CTEMK-TOKEHOM, 1110 Mae
3a00pOHEHE PO3UIMPEHHS, MA€ 3aBEPUIUTUCS TTOMHIIKOIO

18 [Himiamizanist KOH}Irypariiii roJIOBHUM aBTOPUTETOM

19 [Himiamizanis KoH}Iiryparii aBTOpUTETOM

20 [ToBTopHAa iHIIAMI3a1lis KOH(ITYpallii Ma€e 3aBEPIIUTHUCS

ITOMHMJIKOIO

[Tponosxenns Tabmumi .3

21 OHOBJICHHS aBTOPUTETY BUHATOPOIM O€3 aBTOpHU3AIlil Ma€
3aBEPIIUTUCS TOMHUIKOIO

22 OHOBJICHHS aBTOPUTETY BUHATOPOJIU 3 IIK1IJTUBUM
MEHEKEPOM KOH(Irypalliif Mae 3aBEPITUTUCS TTOMIIIKOIO

23 OHOBINIEHHS ABTOPUTETY BUHATOPOAU T'OJIOBHUM
ABTOPUTETOM

24 OHOBIIEHHSI ABTOPUTETY BUHATOPOAN aBTOPUTETOM

25 OHOBJICHHS CTaBKM BUHATOPOIM MMPOTOKOY MPOBAACPiB
0e3 aBTopu3aIlii Ma€ 3aBEPIIMTHUCS TTOMUIIKOIO

26 OHOBJICHHS CTaBKH BUHATOPOH MPOTOKOJY 31 CTOPOHHIM
MEHEKEPOM MAa€ 3aBEPIIUTHUCS TTOMIIIKOIO

27 OHOBJIEHHS CTaBKM BUHATOPOJY TPOTOKOJY TOJIOBHUM
ABTOPUTETOM

28 OHOBINIEHHSI CTAaBKM BUHATOPOJU TPOTOKOJIY BUHATOPOIAN
ABTOPUTETOM

29 OHOBINIEHHSI CTaBKU BUHATOPOAU IPOTOKOIY 3
MIEPEBUIIICHHSM JIIMITY Ma€ 3aBEPIIUTUCS TOMIIIKOIO

30 OHOBJICHHS TPUBAJIOCTI O€3 aBTOpU3AITii MA€ 3aBEPITUTHUCS

IIOMHJIKOIO
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31 OHOBJICHHS TPUBAJIOCTI 31 CTOPOHHIM MEHEIKEPOM Ma€
3aBEPILIUTHUCS TOMUITKOIO

32 OHOBJICHHS TPUBAJIOCTI TOJIOBHUM aBTOPUTETOM

33 OHOBJIEHHS TPUBAJIOCTI AaBTOPUTETOM

34 OHoBJIEHHS TPUBAJIOCTI PiBHOI 0 Mae 3aBEPIIUTHCS
MIOMUJIKOIO

35 OHoOBJIEHHS pO3MIpIB MO3HUIIIT O€3 aBTOpHU3allii Ma€e

3aBCPIIUTUCS ITOMHUIIKOIO

ITponosxenns Ta6mumi I'.3

36 OHOBJIEHHSI PO3MIPIB MO3HUIIIT 31 CTOPOHHIM MEHEIKEPOM
Ma€ 3aBEPIIUTUCS TOMUITKOIO

37 OHOBJIEHHS pO3MIpPIB MO3HUIIIT TOJIOBHUM aBTOPUTETOM

38 OHOBJIEHHS PO3MIPIB MO3UIIIT aBTOPUTETOM

39 OHOBJIEHHS pO3MIpIB MO3HUIIIT 3 MIHIMAJIBHUM po3Mipom 0
Ma€ 3aBEPIIUTUCS TOMUIIKOIO

40 OHOBJIEHHS pO3MIpIB MO3HUIIIT 3 MAKCUMAJIbHUM PO3MipOM
MEHIIIE HIK 3 MIHIMaJIbHUM Ma€ 3aBEPUIUTUCS TOMUIIKOIO

41 [Himianizanis JJayHamyny 6e3 aBTopuzaiiii, Mae
3aBEPUIUTUCH TOMHIIKOIO

42 [Hitianizanist JJayH4Imysy 3 HEBIJIMOBITHUM TOKEHOM Ta
CXOBUIIIEM, MA€ 3aBEPIIUTHUCH TOMUIKOIO

43 [Hitianizarist JJayH4Imys1y 3 HEBIJIMOBITHUM TOKEHOM Ta
CXOBUIIIEM, MA€ 3aBEPIIUTHUCH TOMUIKOIO

44 [Himianizanis JJayH4ImyJIy 3 TOKGHOM, 110 Mae freeze
authority, Mae 3aBepIIUTUCH TOMUIIKOIO

45 [Himiamizanis JJayHUITyJIy 3 TOKCHOM, 1110 3a00pOHEHE
PO3IIMPEHHSI, MA€ 3aBEPIIUTHUCH TOMHUIIKOIO

46 [Himiamizanis JayH4Imysry 0e3 Haropoau Mae 3aBepIIUTHCh
MTOMMJTKOTO

47 [Himiamizalis JJayHYITyJTy TOJOBHUM aBTOPUTETOM
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48 [Himiamizanist JJayH4ITyJ Ty aBTOPUTETOM

49 [ToBTOpHA 1HIIIAMI3aLlis JIAYHUITYJTY Ma€ 3aBEPIITUTHCH
MTOMMJTKOTO

50 3arnyck MopoKHKOTO JIAYHUYITYTY Ma€ 3aBEPUIUTUCH

ITOMHMJIKOIO

[Tponosxenns Tabmui I3

51 3anyck nayHunyay 0e3 aBTopu3allii Ma€e 3aBEpIIUTUCH
OMMJTKOIO

52 3ammycK HElHII1aa130BaHOro JJAYHYTy/ly Ma€ 3aBEPLINTUCH
OMMJTIKOIO

33 3anyck JayH4Iyay 31 CTApTOM B MUHYJIOMY Ma€
3aBEPLIUTUCH TOMUIIKOIO

54 3anycK JayH4IyJy TOJIOBHUM aBTOPUTETOM

55 3anycK JIayHUITyJly aBTOPUTETOM

56 [ToBTOpHUY 3aITyCK JIAyHYITYJIy MA€ 3aBEPIIUTHCH
OMMJTIKOIO

57 BiakpuTTs Mo3uLlil B HE3AMYIEHOMY JIAYHUITYJIl Ma€e
3aBEPLIUTUCH TOMHUIIKOIO

58 BiakpuTTS MO3ULIT 10 TOYATKY JAyHUITYITy Ma€e
3aBEPLIUTUCH TOMUIIKOIO

59 Biakputts no3uiii 3 po3mipom Oiible J03BOJIEHOTO Ma€e
3aBEPLIUTUCH TOMHUIIKOIO

60 BiakpuTTs no3uiiii 3 po3mMipoM MEHUIE 103BOJIEHOTO MA€e
3aBEPLIUTUCH TOMUIIKOIO

61 Biakputts nepuioi mo3uiii

62 Bigkputtsa no3uiii

63 30UTbLIEHHS HEICHYIOYOI MTO3HULIIT MA€ 3aBEPIIUTUCH
OMMJTIKOIO

64 30uIbLIeHHS O3ULIi 0€3 aBTOpH3allli Ma€e 3aBEPLIINTUCH
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ITOMHMJIKOIO

[Tponosxenns Tabmui I'.3

65 30UTbLIEHHS TO3ULIT Ha CyMYy OUIbIIIE HI’K JO3BOJICHO M€
3aBEPLIUTUCH TOMUIIKOIO

66 30UTbLIEHHS IEPILOT TO3UIIIT

67 30UIBIICHHS MO3HUINT

68 301p Haropoj NPOTOKOJy B HE3aBEPUICHOMY JIayHYITYJII
Ma€ 3aBEPUIMTUCH TOMUIIKOIO

69 3aKpUTTS MO3UILIIT B HE3aBEPILICHOMY JIAyHUITYJIl Ma€e
3aBEPLIUTUCH TOMHUIIKOIO

70 3aKpUTTS HE BIAKPUTOI MO3ULIIT MA€ 3aBEPILIUTUCH
OMMJTKOIO

71 3aKpuTTs MO3UIIiT 03 aBTOpHU3allii Ma€ 3aBEPIIUTUCH
OMMJTKOIO

72 3aKpUTTS MepUIOi MO3UIIIT

73 [ToBTOpHE 3aKPUTTS MO3UIIIT MAE 3aBEPIIUTUCH TTOMUIKOIO

74 3aKpUTTS MO3UILIIT

75 306ip Haropoau 6e3 aBTOpH3allii Ma€ 3aBEPIIUTUCH
OMMJTKOIO

76 306ip HaropoaAu MPOTOKOTY

77 [ToBTOpHUI 301p HArOPOAU MAE 3ABEPIIUTUCH TOMUIIKOIO
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AHoTauia

CyuacHi neneHTpaiizoBani 6ipxi Ha Grokueiini Solana, nio moOym0BaHi Ha ANMCOPUTMAX
aBTOMATH30BAaHHX MapKeT-MeHKepiB, [OKIAJAlOThCs HAa apupMeTHKY 3 (iKCOBaHOK
TOUHICTIO JUIs 3a0e3reueHHs 00YHCIIeHb Y CMAPTKOHTpaKTax. ¥ GibLIOCTi MOMYISpPHHX
IIPOTOKOIIB, TakuX AK Raydium, 3acTocoByeThea ¢opmar uucen Q64.64, axuii y pani
CLieHapiiB BUABIACTHCA HENOCTATHIM JUIA TOUHOIO INPEICTABIEHHA IPOOOBHUX 3HAUEHb,
0cOONHBO TIPH HU3BKUX oOcATax mikBimHOCTI abo Benmmkoro maucbanancy. Ile cTBoproe
PH3HMK MOXHOOK, 1110, B CBOK) Yepry, MOXe MPU3BOMTH 10 BTpaT npH oOmiHax. ¥ naHii
poboTi npeacTaBieHo Niaxia o peanisanii AMM-nyiy 3 miarpuMkoro gopmary Q64.128,
sKHil 3a0e3neuye 3HAYHO BUINY TOYHICTH (iHaHCOBHX oOumcnensb. Takuil miaxin
JI03BOJIUTH MiHIMi3yBaTH BTpaTW TOYHOCTI IiJl 4aC KPUTHYHUX ONepaLliid.

Karouosi cioBa
JlerleHTpanizoBaHi (iHaHcH, OnoK4eilH, 0OMiH TOKEHiB, BHCOKOTOYHi OOYHCIeHHS,
CMapTKOHTPAKTH, Solana

1. Betyn

JlerneHTpanizoBaHi Oipxki cTamy KIOUOBHM iHCTpyMeHTOM y cepi diHaHCOBHX TeXHOIOTIH Ha basi
GrmokueiiHy. BoHH I03BONAIOTH KOpHCTYBadaM 3iHCHIOBATH OOMiH IudpoBUX aKTHBRIB Oe3 ydacTi
LIEHTPaIi30BaHAX MOCEPEIHHKIB, CIHPAIOYACh Ha CMApTKOHTPAKTH Ta MAaTeMaTHUYHI aarOpUTMHU
niHoyTBopeHHs. Haiinomupenimum i3 takux anroputmiB € Constant Product Market Maker [1],
BIIpoBa pkeHuH y npotokoni Uniswap i nisHinle afantoBanuii y Raydium [2], Orca Ta iHmmx. OnHieio
3 KpPUTHYHUX XapakTepucTHK AMM € TounicTe oOuucieHb. i 3abesneueHHa apudmeTHKH 3
[UIABAFOYOI TOYKOK B YMOBAX OOMEXEHOTO CEepelOBHIIA CMAPTKOHTPAKTIB, OUIBIIICTh MPOTOKOIIB
BHKOPUCTOBYIOTE hopMat Q64.64 — gnco 3 64-6iTHoro oo Ta 64-6iTHOIO ApoGOBOIO YaCTHHAMHA.
Xoua nieit popmaTt 3abe3neuye JOCTATHIO TOUHICTh ¥ THIIOBUX CIIEHAPifX, BiH Ma€ CyTTERI 0OMeXKeHHS
IpH poOOTi 3 eKCTpeMalbHHMH 3HAYCHHAMH, HANPUKIA, BEIHKHAM OHCOaNIaHCOM JiKBiIHOCTI ado
Jy’Ke MamuM 00cAroM MKBIAHOCTI. Y TakMX yMOBaxX HaBiTh He3Ha4Hi OOYHCITIOBAIbHI MOXHOKH
MOKYTh MPH3BOJAMTH 710 BTPAaT NMpH OOMiHI TOKEHIB, CMOTBOpPEHHSA Kypcy abo HecTpaBeITHBOTO
posnoainy komiciid. Uniswap 3rojioM nepeiios 1o ¢popmary uncen Q64.96, onHax 1€l TUN € HE HA/ITO
3PYUHHM J14 BHKOPHCTAHHA B cepenoBHIi Solana [3]. Moro HecumeTpmuna cTpykTypa (64 6itn ama
17107 yacTHHH 1 96 — [U1s1 IpoOOBOT) YCKIaAHIOE BUKOHAHHS 0a30BHX api()METHUHHX Ollepalliif Ha piBHi
CMapT-KOHTPAKTIB i IPH3BOAMTH IO 3POCTAHHA OOUYHCIIOBAIBHUX BHTpAT. fIK albTepHAaTHBA, MOXKHA
posrnaaatu Biglnt (uint256), AKki akTHBHO BUKOpHCTORYeThesA B Ethereum [4]. TTpoTe i neit miaxin He
€ ONTHMANBHAM A7s Solana: 256-GiTHe YHMCIO € HaJAMIpPHO BENHKHM, aKE¢ B KOHTEKCTi TOKEHIB Ha
Solana posmip minoi yactuHu oOMexxeHui a0 64 OiT, @ BUKOpPHCTaHHS MOMATKOBHX 192 OiT mast
NpoOOBOT YaCTHHH € HeeeKTUBHAM | HAJITO BATPATHHM. Binbi 36anancoBaHuM pitieHHsM 11 Solana
€ Bukopucrtannst popmary Q64.128, skuii 3aiimae 192 6itu — 64 Gitr Ut winoi yactvau i 128 6iT mst
npoboBoi. Takwil po3nofin He € HAATHIIKOBHM, 3a0e3ledye NOCTAaTHIO TOYHICTH A (hiHAHCOBHX
oGuHCIeHb | BOAHOUAC 3aNIIAETEC CYMICHHM i3 apXiTeKTypHHMH obMexeHHAMH Solana.

MIT(@AIS 2025s: 1st International Scientific and Practical Conference “Modern Information Technologies and Artificial Intelligence
Systems”, May 19-22, 2025, Kharkiv-Yaremche, Ukraine

EMAIL: ivan.milennyi@nure.ua (Ivan Milennyi); hlib.tereshchenko@nure.ua (Glib Tereshchenko): iryna.kyrychenko@nure.va (Iryna
Kyrychenko)

ORCID: 0009-0000-3692-8896 (Ivan Milennyi); 0000-0001-8731-2135 (Glib Tereshchenko); 0000-0002-7686-6439 (Iryna Kyrychenko)

69



70

Merorto 1i€i poboTH € TOCTITKeHHA TepeBar BUKoprcTanHa gopMaTy Q64.128 y mynax nikBigHocTi
Ha Gmokuefini Solana.

2. Onwuc 3apavi

Aunroputm  Constant Product Market Maker, sikuii nexuts B ocHOBI poboTH OinblocTi
JIEUEHTPATi30BaHUX IYJIiB NiKBi/IHOCTI, pealli3oBaHMil 3a JOIMOMOTOK) HABE/ICHHUX PiBHSAHb
xxy=k, x+y=P, (1)

Jle: X 1 y — pe3epBH akTUBIB Y Iy, kK — CTalnuid NPoAyKT, P a e CIiBBiTHOIIEHHS MiXk pe3epBaMH.

OtpumaHi mapaMeTpu 30epiraloThCsi Yy BHIVIALI KBaJpaTHHX KOpEHIB 3 caMHX cebe s
3a0e3neueHHs OinbIIO] TOYHOCTI MPH MOJANBIIHX po3paxyHKax. [IpHKIagoM TakuX pO3paxyHKIiB €
3BOPOTHE OOUMCICHHS KUILKOCTI 0/IHOTO aKTHRY, SIKINO OaNaHe iHIIoro OyR 3MiHEeHHH

Xnew = ‘[E =/ Prew: Ynew = \[E *4 Prew: (2)

JIE: Xpew Ta Ynew € OHOBIEHHUMH pe3epBaMy aKTHBIB, a By, 1€ CIiBBITHOIICHHSA MiXk pe3epBaMH Micis
3MiHH 0IHOTO 3 OalaHciB.

Onucani ¢opmynn 3abe3nedyrTh ITCHICTE MyJly Ta KopekTHy poboty amroputmy Constant
Product Market Maker. OckiTbKH cHCTeMa BUKOHYE OOUHCICHHS 3 KOPEHAMH APOOOBHX UHCEN, HABiTh
He3HaYHA TIOXHOKA MOJKe CIIPHUMHHTH CIIOTBOPEHHS Pe3yabTaTiB 0OMiHy abo HEBINMOBINIHICTE HOBHX
pesepsiB. ToMy BOpOBa/uKeHHS YHMCIOBOrO (pOpMaTy, 3/1aTHOTO BUKOHYBATH Taki oOuucieHHS Oe3
BTPATH TOYHOCTI B YChOMY JIONYCTHMOMY Jliana3oHi 64-0iTHMX HiJMX 4YHCell, € HaJ3BHYAHHO
Ba)KJIHBHM.

3. Oco6MBOCTi YMCENbHOTO NpeACcTaB/eHHA

Q64.64 no3BonsA€ BHKOHYBATH PO3PaXyHKH 3 JOCTATHROKO TOYHICTIO y OiNbmIOCTi BHOAIKIB y
eKCTpeMalbHUX CIEHApifX, 30KpeMa, TMpH po0OTi 3 HaaMaluMH a0o Ha/BENMKHMH 3HaYCHHAMH
(HanpuKiIaz, y cHiBBiIHOIIEHHAX pe3epsiB 1 10 2% — 1), HaBiTH O/1HA JOaTKOBa 0iTOBA MOXUOKA MOXKe
MPHU3BECTH JI0 TIOBHOI BTPAaTH 3HAUCHHS.

3 MeTor yeyHeHHs IIMX 00MekKeHb y peaizaliii 0yJio BAKOPUCTaHO posiiupennii popmat Q64.128,
y siKkoMy npoboBa yacTHHA npencTaiaeHa 128 ditamu. Lle no3Bonste minTpuMyBaTH cTabimbHICTE TIPH
MHOJKEHHI Ta fiNeHHi 0e3 BTpaTH 3HAUYIIHX PO3PSIiB Ta TapaHTYBAaTH 3BOPOTHICTh OTEpalliil.

Jlist peasnizanii o0uKciieHb 3 TAKOK TOYHICTIO BUKOPUCTORYEThCS cTpykTypa U192, 110 crnanaeTses
3 TphOX 64-0iTHHMX umcen, Ta OiToBa apudmeTuka [5]. Yei ocHOBHI onepallii — MHOMXKEHHSI, JIiJICHHS,
KOpiHb pealli3oBYIOTBCA 3 YPaXyBaHHAM IEepPENOBHEHHA, HOpMali3alii Ta MepeBipKH KOPEKTHOCTI.
3acrocysanus Gopmary Q64.128 3abesneuye HajiliHy MaTeMaTHYHY OCHOBY Uit AMM-myniB.

4. Pesynbratn

Bukopucranus posmupeHoro gopmary Q64.128 y peanizanii AMM-nyny J03BOJIAE JOCATTH
CYTT€BOTO MiIBUIIEHHA TOUHOCTI 00UHCIIeHE 0e3 3HAYHHX JOJATKOBHX BHTpAT.
IIpuxnan piBHAHHA
Xinit/Y * ¥ = Xres, (3

Ze: x i y— 1ini uncna B mianasoHi Bix 1 10 2% — 1, X JOPIBHIOE Xpps.

B Tabnui | HaBeneHi pe3yabTaTH 3 TPAHHUHHMH 3HAUCHHAMH X Ta y.

Sk BuaHO 3 Tabmumi 1, y BUNaakax 3 rpaHUYHEMH a00 BEMHKAMHM 3HAYECHHAMH 3MiHHUX, (popMar
Q64.64 neMoHCTpye CYTTEBi MOXUOKHM abo BTpaTy TOWHOCTI, y Toi dac Ak Q64.128 mae mpapunbHe
3HAueHHs, 30epiraoyn o6epHeHICTh 00YHCIIeHb.

I1pu npoBefieHHi MOPIBHAIBHOTO aHANI3Y Oy/10 BHABICHO HU3KY MPAKTHYHHUX MepeBar:

. [TizBueHa cTabinbHICTh NPH TPAHMYHHX 3HAUCHHSIX

e T[apanToBaHa 0OEpHEHICTH OIEpaILiii

e  3MeHIICHHSA PH3UKY SKCIIOHTIB
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Tabnuusa 1
Mpuknagyn obumcneHb po3paxyHkis 3 Q64.64 Ta Q64.128
Xinit y X,es 4NA Q64.64 Xres 4NA Q64.128
1 260 0 1
5 262 4 5
1435661 240 1435660 1435661
263 _ 1 262 _ 1 263 263 _ 1

[Ipote BapTO 3a3HauuTH, o GopMaT Q64.128 Mac i NeBHHH HeNOINIK MOPiBHAHO 3 (Q64.64 — BiH
BuMmarae Ha 50% Oinblle maM’sTi Ta CYNPOBOUKYETbCS BHIIUMHM HAKJIAJAHUMH BHTpaTaMHM Ha
obumcieHHs. Xo4a B 0iMbIIOCT IPAKTHYHHX CIICHAPiiB poOOTH MYIiB TKBIAHOCTI II¢ HE Ma€ iCTOTHOTO
BILTHBY HA MPOAYKTUBHICTH, HEBEITHKE 3POCTAHHS OOUMCITIOBATBHOI CKITaJHOCTI MOXKe BimoOpaxkaTtucs
Ha po3Mipi KoMicii 3a 0OMiH.

Taxkum umHOM, (QopmaT Q64.128 mac 3HauHi mepeBaru mopiBHAHO 3 Q64.64. Ile mozBomsAc
CTBOPIOBATH HaAiiHi AMM-npoToKoy, 34aTHI NPaLIOBaTH Y CUEHAPIAX 3 BUCOKUMYU BUMOI'AMH 10
TOYHOCTi O0UHCIICHD.

5. Peani3auin

Jnst peanizanii AeIEHTPaNi3oBaHOI CHCTEMH TOPTiBIi TOKCHAMH 3 BHCOKOTOUHUMH OQUHCICHHAMHU
BHKOPHCTOBYETECSA CYYACHHIl IHCTpYMEHTapild, Opi€HTOBaHMII HAa BHCOKY IIBHUAKOMII Ta 3pPYUHICTh
po3pobku. [Tnarhopmoro a1 moGyIoBH Ta pO3TOPTAHHS CMAPTKOHTpaKTy [7] € 6noxueiin Solana, skuii
3a0e3nevye BHCOKY MPONYCKHY 3/IaTHICThH Ta Jienieri Kowmicii. Jlorika cMapTKOHTpakTy pealizoBaHa
MoBor Rust [6] 3 BUKopucTaHHSIM (peiiMBopky Anchor, o Hamae BUCOKOPiBHEBY abCTpakilito s
Po0OTH 3 aKayHTaMH, IHCTPYKLISMH Ta IIepeBipKaMHu B Mexax nporpaM Ha Solana. KimienTcpka qacTHa
CHCTeMH Mo0Y/10BaHa 3 BUKOPHCTaHHAM Next. js, 1110 103Bo/Ise cTBOpUTH BebiHTepdeiic. [lns BzaeMotil
3 ONokdeitHOM BHKOPHCTOBYeThes OibmioTexa (@solana/web3.js, Aka 103BONIAE MIAKTIOUESHHS 10
raMaHIliB, ()opMyBaHHS i MiAMHC TpaH3aKIlii, a TakoxK Oesmocepe/IHill BHKIUK IHCTPYKIIH Anchor-
nporpam. JliarpamMa KOMIIOHEHTIB /17151 ONMHMCcaHol CHCTEMHU HaRe/eHa Ha PHCyHKYy 1.

O0paHnuil TeXHONOTIYHUI cTek 3a0e3euye He JUIIEe THYYKICTh Ta MacIiTaboBaHIiCTh, a il 103BOJISE
30cepeINTHCA Ha OC3MEUHOCTI JIOTIKK Ta 00YHCIICHE, 110 0COOMMBO BaXKIHBO Ul peanizanii AMM-
IIPOTOKOMiB HOBOT'O MIOKOJIiHHS.

6. BUCHOBOK

Y pobori po3miaHyTO TpodiaeMy oOMexeHoi TOYHOCTI OO4YHCIeHb Y JIeleHTPali30BaHHX
aBTOMATH30BAHHUX MapKeT-Mciikepax, o peanizoBani Ha Omokdueiini Solana. Bymo mokasaHo, mo
tdopmat Q64.64, AKHHA MHPOKO BHKOPHUCTOBYEThCA y cydacHMX AMM-nnatdopmax, Mae KpUTHUHI
OOMEKCHHS y CICHApifAX 3 TPaHMYHHMH 3HAUCHHAMH TikBigHocTi. /i momonanHA wiel mpoOaeMu
3allpONIOHOBAHO BUKOPHUCTaHHA po3wupeHoro dopmary Q64.128, mo no3Bomsie 30epiraTd TOYHICTh
HaBiTh Y BHIAIKaX, KO TpaaulliftHUil MiAXia NpU3BOAMTE 10 BTpar. OmucaHa cucTeMa 3adesneuye
OinbIll cTa0LIBHI, 3BOPOTHI Ta Oe3MeUHI (PiHAHCOBI OOUHCIICHHS, IO MiITBEPAKYETHCS MOPIBHAHHAM 3
icHyrOuMMH peanizanisMi. Bukopucranuil incTpymenrtapiii — Rust, Anchor, Solana, Next.js mo3Bounse
He JIHIIe JOCATTH BUCOKOI IIPOLYKTHRHOCTI, a if 3a0e3MeUNTH THYUKICTh TOJaIbIOT0 PO3BUTKY.

OTpuMaHi pe3ylbTaTH CBiAYATH NP0 NOLLIBHICTHE BOPOBAUKEHHS BHCOKOTOYUHHX OOYHCIEHB Y
CTpYKTYpY AMM-NpOTOKONIB 1 BiAKPUBAIOTh NEPCIEKTHBH LIS MOJAILIIOI ONITHMI3allil sIK B OHYCHH,
Tak i B o¢ueiH-KOMIIOHEHTaX JACUCHTpali30BaHuX (PiHAHCOBHX cHCTEM. Y paMKaX MOAalbIINX
JIOCITiDKeHb TOIUTBEHO 30CepeTUTHCA Ha po3podili eheKTHBHIX aNTOPUTMIB OOUHCICHHS KBAJPATHOTO




72

KopeHd 3 (hiKCOBaHO TOYHICTIO, OCKIIBKH 1 OTMEpaIlid BHKOPUCTOBYETLCA INA PO3PAXYHKY ITIHH Ta
KOHCTaHTHOT 0 MPOAYKTY B AMM-npoTokonax.
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