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pragma solidity 70.4.20;

interface ERC721{

event Transfer (address indexed from, address indexed _to, uint256
indexed _tokenlId);

event Approval (address indexed owner, address indexed approved, uint256
indexed _tokenId);

event ApprovalForAll (address indexed owner, address indexed operator,

bool approved) ;

function balanceOf (address owner) external view returns (uint256);

function ownerOf (uint256 tokenId) external view returns (address);

function safeTransferFrom(address from, address to, uint256 _tokenId,
bytes data) external payable;

function safeTransferFrom(address from, address _to, uint256 _tokenId)
external payable;

function transferFrom(address from, address _to, uint256 tokenId)

external payable;

function approve (address _approved, uint256 _tokenId) external payable;
function setApprovalForAll (address operator, bool approved) external;
function getApproved(uint256 tokenId) external view returns (address);
function isApprovedForAll (address _owner, address _operator) external

view returns (bool);

}

Table2.1. ERC-721:Non—Fungible Tokens Standard QIE|Ho]A FE AH
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5-1-3. 2= dlojg A
HEAD AAeHE FAE A o4 #i® v o2 Directed
Weighted Graph & 4%ttt =& BHAZF F4(NFT FROM ADDRESS)
o =412} FA(NFT TO ADDRESS)OA 4% 3t FE3th 74 B+
Aite] Bolde sl 1 78 F 7N N7HA| dEde sho ARERIt
kB0l 7 F4 ¥ NFT 745 AT (M2 AR, 417
A 24, A S, Hd {FJ(LTE A, A E 715

HFH o2 P LEL the JSON Fej2 FAsko] Argaic,

"nodes": [
{
"id": <INT>,
"address": <STRING>,
"balances": <INT>,
by
i
"links": [

{
"source": <STRING>,
"target": <STRING>,
"type": <STRING> // ex. "mint"
"pattern": <STRING> // ex. "normal", "2-motif"
"platform": <STRING> // ex. "opensea"
"usd amount": <FLOAT>,

"total txs": <INT>,

}

Table 5.3 YIEHA AlZfofol] AHget k=9 7441 oy W
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NFT Name/Address TOTAL AMOUNT(S) 93.1B GINI 0.672

TerraForm: 0x4e1f41613 v TOTALTXS 30186 SHANON 6.525

NFT Name/Address

Chart View Tx History
12/01/2021 - 03/31/2022

Trading Type

Platform Colored

Colored

#0f Txs

Price

#of NFTs
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(2) 717t & (Range): NFT Z2AE A 1L7+S g 4= it
Aol TrYRE 24T 4 ot

(3) NFT A 43 (Type): NFT Al 48 & 4 7kA]-ve, Ftuf/wof,
U, As-ol dis] A 4= Q.

(4) NFT AAA# 49 (Wash Trading Type): AHAA A B 1m0
e whEl AEd 4 glok AT BIRsHA dojus 2-motif,
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5-2-2 A 1= A7}
AA W AZsks 2 Fa zke] Ad RS AR Selst,
QAH Fi ] PAS BRI 919 AEAEE forcedirected
graph & A+8ict,
AGAE =E 8 e B9 AE o Y Ad P o] g

BRE o A FAT 5 Gk e AE LAY 2

J®
ol
rlr
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Transact tion Overview Metri
TOTALNFT 9909 NFT PERHOLDER 4.53
TOTAL HOLDER 2188 NAKAMOTO 81(3.7%)
TOTAL AMOUNT($) 93.1B GINI 0.672
TOTALTXs 30186 SHANON 6.525

Chart View Tx History

Total $28.58  Total Txs 2352

2022-01-1713:38:33  0x6e82d5  0xa53496  Normal 5283 101323 looksrare sale
2022-01-1713:42:16  0x6e82d5  ©0xa53496  Normal 9728 101323 looksrare
2022-01-1713:45:30  0xa53496  Oxd73e0d 2-Motif 5283
4 Oxd73e0d  0xaS3496 2-Motif 59
2022-01-1713:50:39  0xaS3496  Oxd73eed 2 9728
202201-17 135310 Oxd73e0d  0xas3496 2 5283
° ° 2022-01-1713:66:16  0xa53496  Oxd73e0d 2-Motif 9559
202201-1713557:14  Oxd73e0d  0xa53496 2-Motif 9728
2022-01-17 140101 0xa53496  0xd73e0d 2 5283
2022-01-1714:02:31  Oxd73e0d  0xas3496 2 9550  2025686.12  looksrare sale
2022-01-17 140550  0xa53496  Oxd73e0d 2-Motif 9728 1986479.29 looksrare
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7-1-2. AA
tlolg FEA. diold Qe HHAE Fall B9 dHol" Al
gt EA17F Atk X HASH # 0x70662974ed7655d0b22a223be7

261cala8af4e90180b9faf82afbdafed204d5e o SfEst= EaiAA ]

B & Faol sl 291 Aule] HEE Aoz sjldd. olE

ot AZHo A &It ¥t (D& 4 Q& A EfHA 0]
A%H o= ol AL & 4 9tk

Transaction Hash: o

Status: © Succe

Block © 1409715

Timestamp: © 296 days 27 mins ago (Jan-28-2022 11:31:51 PM +UTC) | () Confirmed within 30 secs

Transaction Action: » Borrow 2,000 Ether From [ll dYdX

2,000.000000000000000002 Ether To [ll dYdX

» 1 of Toke
» Transfer of

» 1 of Token

From: 221d2
Interacted With (To): Contract 0x279b2085eebb78b27c3a320c7c812ag19a97¢7 @ ©
ERC-20 Tokens Transferred: € » From dYdX: Solo Margin ~ To 0x27¢ ... For 2,000 (52,262,520
» From For 40 (s«
» From For 1,960
» From For 2,000.000000000000000002 (s WETH;
» From Ox For 2,000.000000000000000002 (5 WETH
ERC-721 Tokens Transferred: » From 0x95¢293710565e.

(2ERC-721 Transters found) For ERC-721 Token ID [8099

» From 0x279b20f85eebt
For ERC-721 Token ID [8099)

Figure7.1 ERMA JA 3t 0x70662974ed7655d0b22a223be7261caladaf4
€90180b9faf82afbdafed204dse o sFsl= EMAA A Y. @54t
& AYA dYdX oA &3 o] o|FA|H sl A4 NFT A=zt

o9 AL sl & Yt

Helsr] ojelg) u Paol otk ol SFs] s FF o
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= Description

& CLUNE X @

20,000 next-gen Avatars, by RTFKT and Takashi Murakami
o

If you own a clone without any Murakami trait please read
the terms regarding RTFKT - Owned Content here:
https://rtfkt.com/legal-2A

You are also entitled to a commercial license, please read
the terms to that here: https://rtfkt.com/legal-2C

@ Properties ~
CLOTHING DNA EVE COLOR
BLCK GM Tee Human PNK
2% have this trait 50% have this trait 5% have this trait
FACIAL FEATURE HAIR JEWELRY
333 VSN TAT BRWN Stylish BLCK-GLD ZK-...
0.83% have this tr.. 0.92% have this tr.. 0.56% have this tr...

Figure 7.2 NFT Z2HE Clone X 9A]. st ZZAE dete]o]Elo] ofe

==

%/ (Properties)o] 715 E o] et siF ARolA £/d-2 Clothing, DNA, Eye

Color, Facial Feature, Hair, Jwelry 7} 21t}.
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Abstract
NFT TM: Non—-Fungible Token

Trade Monitoring Interactive

Visualization System
Subin An
Computer Science and Technology
The Graduate School

Seoul National University

The NFT (Non-Fungible Token) ecosystem, one of the blockchain—
based digital assets, has experienced rapid growth in recent years.
However, the lack of restrictions on participants in the blockchain
ecosystem, including NFTs, can expose consumers to various
vulnerabilities due to distorted information. In order to prevent
damage caused by such distorted information, a tool is needed that
allows consumers to easily filter and observe information related to
NFT transactions. In this paper, we derive design requirements
through preliminary interviews and propose an interactive
visualization tool, NFT™ that supports NFT transaction pattern
search based on transactions recorded on the blockchain. NET™
enables users to search for various transaction patterns by providing
filtering of subgraphs between addresses, platforms, etc. In the case
study, we show that NFT™ can be used to identify abnormal trades,

including wash trading.

Keywords : NFT, Blockchain, Graph Analysis, Visualization System

Student Number : 2021-22865
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