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ABSTRACT

With the rise of a decentralized finance market (so called, DeFi) using blockchain technology, users and capital liquidity of decentralized
finance applications are increasing significantly. The Automated Market Maker (AMM) is a protocol that automatically calculates the asset
price based on the liquidity of the decentralized trading platform, and is currently most commonly used in the decentralized exchanges
(DEX), since it can proceed the transactions by utilizing the liquidity pool of the trading platform even if the buyers and sellers do not
exist at the same time. However, Automated Market Maker have some disadvantages since the cost efficiency of each transaction using
Automated Market Maker depends on the liquidity size of some liquidity pools used for the transaction, so the smaller the size of the
liquidity pool and the larger the transaction size, the smaller the cost efficiency of the trade. To solve this problem, some platforms
are adopting Transaction Path Routing Algorithm that bypasses transaction path to other liquidity pools that have relatively large size
to improve cost efficiency, but this algorithm can be further improved because it uses only a single transaction path to proceed each
transaction. In addition to just bypassing transaction path, in this paper we proposed a Multi-Path Routing Algorithm that uses multiple
transaction paths simultaneously by distributing transaction size, and showed that the cost efficiency of transactions can be further improved
in the Automated Market Maker-based trading environment.
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Fig. 1. Decentralized Finance Market TVL
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Fig. 2. Uniswap TVL
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984 B9 94 FEET 83 7] gRold
FET YT BE A AIAY A Rg P

548 29 584 ?HU} 8 & A% At A2
7] o]Ao| 7+ §54 & F4s5id ZP‘H H&Z 53 A
At 4= 9l AR AR 554 H&o] OE A AR
H|g] o Wojgts Ao &8o] o £& 4 Jote Holth
dlE Eo] ETH — USDC — USDT A FEE &3t 9
9] dJAlo]A ETH/USDC 454 &2 F435H= ETHY 4
o] 48,000707F oty 48,050719thH, ETH/USDC &
54 Z3} USDC/USDT &84 &9 7+ AH4it fko & A
AFst ETH — USDC — USDT A= A= -84 Hl&
oF 4162.3309 USDT/ETHZ 71Z9] ETH — USDT A
A2 f-54 H]E9 9F 4166.6667 USDT/ETHEL &2
SR A = A5k, AARE ARE FFSE FF 1,000719] ETH
2 w39 £ Q= USDT $3°] oF 3,998,856712 7]&9]
ETH — USDT A= FAZEct oJHd3s] Ao 80| ¢ &
A =t

o]A9] dAEoA AT 4 U= AAE AEst upAl o
o|AF A&t A EAENA A9 H-E BEO] FF
< F= AR 8912 754 &9 FE AHY FHo]
ot A AARE A eEE HESH] ohgg A
AR oY f54 &2 Atk 24 A4 HlET} 22
AFEAQl 8A5S BT fdjof 249 H|§ §&S IS
= 9JE AY FZRE EZ&2T 5 Aok B3 54 Al-o] A

EYFO] FABE BE 954 Bl flel, ofd A4
off FRYHE A&stel oW A0 WHSLA T o of
W 854 B2 B8l A F2E Adsiel HH) B8
9 28 + ULA, % ANE B9 20A S ALE Y
BE SuEhE LHT 4 YA Hetsh] gL Ad vt
% AY ARES BE ARl & Bt ok 1
U 2593} A BB 2ASHE 954 B S D
HoR 54, B9l webiE S Ao o] o] ol
2 27 5T AR AR SRS A9 £8 B G
L A2 uEgHoln metd AAEE 2 7H) AT
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Table 1. Trade Ratio and Result of each path

Split Ratio Path 1 Trade Ratio Path 2 Trade Ratio Result

0% 4002.8820 USDT/ETH 4,002,882 USDT
10 % 4004.0161 USDT/ETH 4127.3901 USDT/ETH 4,016,353 USDT
20 % 4020.1613 USDT/ETH 4113.1747 USDT/ETH 4,038,764 USDT
30 % 4036.4372 USDT/ETH  4099.0569 USDT/ETH 4,055,223 USDT
40 % 4052.8455 USDT/ETH  4085.0356 USDT/ETH 4,068,793 USDT
45 % 4064.1818 USDT/ETH 4077.7089 USDT/ETH 4,070,269 USDT
50 % 4069.3878 USDT/ETH 4071.1100 USDT/ETH 4,070,249 USDT

1,834,969719] USDTE m¥ste] F <F 4,070,269749
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Algorithm 1 Multi-Path Routing Algorithm (Dual Path)

Input: input asset A, input amount x, output asset B

Output: optimized paths p., pq. splitratio rp_, 75,
1: Build available path list P

2 Yppaw =0

3: for each path p in P do

4 yp=T(A z, B,p)

5. ify, >y, . then

6: Pmaz = P\ Ypuas = YUp
7:  endif

8: end for

9: ps + Pmazx

10: Build candidate path list C'

11D Yoo, = Ypoan

12: for each path ¢ in C' do

13 Yprew =0

14:  forr=0.001 — 1 do

15: Yeur = T(A, (1 —r)z, B,ps) + T(A,rz, B,e)
16: if Your > Ypreo then
17 Yprev = Yeur

18: else

19: break

20: end if

21:  end for

22: if Yprev 2 Yepan then

23: Crmazr = CYe, .. = YprevsTen.. =T — 0.001
24: end if

25: end for

26: if y,.,.. ==y, then

27:  emaz ="' Tep,, =0

28: end if

29: pg + Cmax

30: rp, = 1=re,..

3 rp, e,

32: return p.,pd.Tp, ., Tp,

Fig. 5. Pseudocode of Algorithm Considering Dual Path
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Table 2. Liquidity Pool Data

Liquidity Pool Liquidity

USDC / ETH 176,543,532. 779424 USDC / 41,002.5244954087 ETH
ETH / USDT 41,757.4709065028 ETH / 180,162,827.16507 USDT
WBIC / ETH 2,042.21048724 WBIC / 39,304.8563813923 ETH

DAI / ETH 85,018,363.900768104 DAL / 19,773.0719684517 ETH
USDC / USDT 31,340,000.329648 USDC / 31,451,658.201203 USDT
DAL / USDC 8,884,478.5793577185 DAI / 8,874,379.23313 USDC
DAL / USDT 7,942,486.5582593766 DAI / 7,946,278..329379 USDT
WBIC / USDC 38.59889702 WBIC / 2,202,104.229854 USCD

WBTC / DAI 11.43788286 WBTC / 653,369.4224214992 DAL

WBIC / USDT 0.24138994 WBIC / 13,589.399021 USDT
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