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MO PAU
Ly do chon d&é tai: Viéc ing dung cong nghé blockchain trong quéan 1y tai san sd bang
cach str dung NFTs (Non-Fungible Tokens) mang lai nhiéu loi ich quan trong, dic
biét 1a trong viéc bao vé tinh duy nhat va quan 1y quyén sé hiru clia cac tai san so.
Duéi day 1a mot gidi thidu chi tiét vé cach blockchain va NFTs c6 thé duoc ap dung
trong quan 1y tai san sd:

Xac Thuc Va Bao Vé Ban Quyén Tai San S6: Mdi tai san s, chéng han nhu tac
phém ngh¢ thuat, video, am nhac, hoac tai li€u, c6 thé duoc chuyén thanh mot NFT
duy nhit. NFT nay chira thong tin vé tai san, bao gdm mé ta, ngudn gdc, va tac gia.
Diéu nay gitip xac thuc ban quyén tai san s6 va ngudn gbc cia chiing, ngan chin viéc
sao chép trai phép va bao vé quyén sé hiru. Tich Hop Hop Pong Thong Minh:
Blockchain cho phép sir dung cac hop dong théng minh dé ty dong hoa quy trinh
quan 1y tai san s6. Vi du, mot hop dong thong minh c6 thé xac dinh rang tac gia sé
nhan dugc mot phén tram tir moi giao dich ban lai tai san sb trén thi truong NFT.
Piéu nay dam bao rang tac gia luon dugc huong loi tir tai san ctia minh mdi khi né
duoc mua lai.

Ghi Lai Lich Str S¢ Hiru: Blockchain ghi lai lich str s¢ hitu ctia NFTs. Moi giao
dich mua ban hoidc chuyén dbi NFTs duoc luu trit trén blockchain va khong thé sira
d6i. Piéu nay tao ra tinh minh bach va gitip theo ddi quyén sé hitu cua tai san sb qua
cac giao dich.

Thi Truong NFTs: Thi truong NFTs 1a noi moi nguoi ¢ thé truy cap, tim kiém,
mua, va ban NFTs. Chiing cung cap giao dién truc quan dé tim kiém va xem trudc
NFTs, ciing nhu tich hop vi tién dién tir dé thuc hién cac giao dich. Céc thi truong
thudng cung cép co ché danh gia va xép hang tai san s6, gitp ngudi mua va ngudi
ban tim kiém céc tai san sb phu hop.

Phan Chia Loi Nhuan Va Quan Ly Dbi Tac: Blockchain va hop dong thong
minh c6 thé duoc st dung dé tu dong hoa qua trinh phan chia lgi nhuan gitra cac bén
lién quan, chang han nhu tac gia, nha san xuat, va dbi tac. Diéu ndy tao tinh minh

bach va giup tranh x4y ra cac tranh cai lién quan dén tién bac.



Két Hop V6i Cac Nganh Khac: Blockchain va NFTs ¢6 thé tich hop véi nhiéu
nganh khac nhau, chéng han nhu ngh¢ thuat, gido duc, thé thao sd, thuong mai dién
ttr, va nhiéu linh vuc khac. Chung tao ra co hdi cho sy sang tao va phat trién trong
nhiéu nganh.

Bao Vé Khoi Ban Sao Chép Trai Phép Va Lira Dao: Tinh duy nhat cua NFTs
va kha ndng xac thuc trén blockchain gilip ngan chdn viéc sao chép trai phép va lura
dao vé tai san sd.

Giup Tao Ra Thi Truong Tai San So: Bé“tng viéc tao ra tinh duy nhét va gia tri
cho céc tai san sd, blockchain va NFTs da thiic day su phat trién cua thi truong tai
san s6, mo ra co hoi kinh doanh méi cho nhiéu ngudi. Tém lai, tng dung cong nghé
blockchain trong quan 1y tai san s6 véi NFTs mang lai tinh an toan, tinh minh bach,
va tinh duy nhét cho tai san s6, dong thoi cung cap nhiéu loi ich cho tac gia, nha san
Xuat, va ngudi tiéu dung.

Khéa luan duge bd cuc nhu sau:
e Chuong 1: Toéng quan vé Iy thuyét va cic nghién ctru lién quan cong nghé
Blockchain
e Chuong 2: Thanh toan giao dich NFTs
e Chuong 3: Céac thuc nghiém va két qua
e Chuong 4: Két luan.
e Chuong 5: Tai liéu tham khao



CHUONG 1: TONG QUAN LY THUYET
1.1 Sw cin thiét tién hanh nghién civu

Blockchain (chudi khdi), tén ban dau blockchain 13 mét co s& dit lidu phéan cap
Iuru trit thong tin trong cac khoi thong tin dugc lién két voi nhau bang ma hoa va mé
rong theo thoi gian. Mdi khi thong tin déu chira thong tin vé thoi gian khai tao va
dugc lién két t6i khdi trude d6, kém theo thong tin vé dir lidu giao dich. [1]
Blockchain duoc thiét ké dé chong lai viéc thay doi ciia dir lidu: Mot khi dir lidu da
dugc cap nhat trong mang thi sé kho co thé thay ddi duogc nd. Néu mot phén cua hé
thong blockchain sup d6, nhitng may tinh va nit khac sé tiép tuc hoat dong dé bao vé
thong tin. Cong nghé Blockchain 1a mét loai chuong trinh dé luu, xac nhan, van
chuyén va truyén thong dit liéu trong mang thong qua cac nit phan phdi cia riéng né
ma khong phu thudc vao bén thi ba [2]. M6t s6 trich ddn dang chi y vé cong nghé
nay duoc liét ké dudi day: - “Thé hé dau tién cua cudc cach mang k¥ thuat sé mang
lai cho chung ta thong tin cua Internet. Thé hé thir hai - duoc hd trg boi cong nghé
blockchain - mang lai cho chung ta gia tri ctia Internet: mot nén tang méi dé dinh hinh
lai thé gi6i kinh doanh va bién doi thtr ty cong viéc clia con ngudi trd nén tot hon.”
[2] - “Blockchain 1a mot kho Iuu trit, co s¢ dit liéu phén tan toan cau, chay trén hang
triéu thiét bi va mé cho moi nguoi, khong chi don thuan 1a thong tin ma con ca nhirng
thtr ¢6 gid tri, ca danh hiéu, hanh vi, danh tinh, thim chi ca phiéu bau - c6 thé dugc
di chuyén, luu trlr va quan 1y mot cach an toan va tu nhan. Sy tin tuong dugc thiét
lap thong qua hop tac giita s6 dong va ma thong minh chir khong phai boi cac nha
trung gian manh mé€ nhu cac chinh phu va ngan hang.” [3] Khong 1au sau khi Bitcoin
dugc phat hanh trén thé gidi, nhidu ngudi nhanh chéng nhan ra cong nghé dang sau
Bitcoin — Blockchain — c6 thé 1am dwoc nhiéu hon 1a xir 1y cac giao dich tién t&. Nha
phan phéi 16n nhat thé gidi cho nhitng hop ddng tai chinh cho rang c6 thé lam cho
cac hop ddng tré nén an toan hon bang cach xay dung mot hé thdng dua trén cong
nghé Blockchain vao nam 2018. Néu ké hoach ndy di vao hoat dong, mdi nim s& co

20 nghin ty USD duoc giao dich qua hé théng nay .



1.2 Co sé Iy thuyét
1.2.1 Ham Bam

Ham bam [3] dung dé chuyén d6i tir mot thong tin sang mot doan ma. Bat ky
nd lyc gian 1an nao dé thay dbi bt ky phan nao cua blockchain s& bi phat hién ngay
1ap ttrc vi gia tri bam mai s& khong phu hop vai thong tin cii trén blockchain. Bang
cach nay, nganh khoa hoc bao mat thong tin (cén thiét cho viéc ma hoa thong tin va

mua sam truc tuyén, ngan hang) da tro thanh mot cong cu hiéu qua dé giao dich mé.
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Hinh 1.2 Cac vng dung cua Blockchain

1.2.2 Khai niém ham bam

Ham bam (hash function) 1a thuat toan dung dé anh xa dit liéu c6 kich thudc bat
ky sang mot gia tri “bam” c6 kich thudc ¢6 dinh, gia tri bam con duogc goi 1a “dai dién
thong diép” hay “dai dién ban tin”. [4] Him bam 12 ham mot chiéu, theo nghia gia tri
cua ham bam la duy nhét, va tir gia tri bam nay, “kh6” co thé suy nguoc lai dugc ndi
dung hay d6 dai ban dau cta thong diép gdc. Cac ham bam dong MD: MD2, MD4,
MD5 dugc Rivest dua ra co két qua dau ra v6i do dai 1a 128 bit. Him baim MD4 dua
ra vao nam 1990. Mgt nam sau phién ban manh MDS5 cling dugc dua ra. Chuén ham
bam an toan: SHA, phtic tap hon nhiéu ciing dua trén cac phuong phap tuong tu,
dugc cong bd trong Ho so Lién bang nim 1992 va dugc chap nhan lam tiéu chuan
vao nam 1993 do Vién Tiéu Chuan va Cong Nghé Qudc Gia (NIST), két qua dau ra
c6 do dai 160 bit.
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1.3 Tong quan tinh hinh nghién civu

Cong nghé blockchain [5] trong dong véi co so dit liéu, chi khac & viéc tuong
tac v6i co so dit liéu. Dé hiéu blockchain, cin nim dwgc nam dinh nghia sau: chudi
khéi (block chain), co ché dong thuan phi tap trung (decentralized consensus), tinh
toan tin cay (trusted computing), hop dong thong minh (smart contracts [6]) va bang

ching cong viéc (proof of work [6]). M6 hinh tinh toan nay 14 nén tang cta viéc tao

ra cac ung dung phan tan.

Block n-1 .3 .3 .3 Blockn

B, 3 . I . Ml Block n+l

}

‘ Header ‘

Previous Block
4= ~"* Address

Timestamp ‘

‘ Nonce ‘

’ Merkel Root ‘

Hinh 1.4: Céu triic dit liéu ciia Blockchain[6]

1.4 Dt vin dé

Dua trén céc nghién ctru, van dé dat ra cia nghién ctru nay 1a thiét ké hé thong

xur ly ludng dir liéu dua trén mo hinh di¢n toan bién va dién toan dam may. Trong do,

|

‘ Header

Previous Block

_t--"* Address

‘ Timestamp

‘ Nonce

l Merkel Root

h¢ thong c6 céc tinh nang cu thé nhu sau:

}

Header

Previous Block

-==* Address

Timestamp

Nonce

|

Merkel Root

e He thdng phai xir Iy duoc dit lidu tir nhiéu ngudn dir liéu khac nhau.

e Hé thong str dung tdi wu ba khia canh tai nguyén 1 ha ting mang (network),

hiéu nang tinh todn (computing), va kha nang luu trir (storage).

1.5 Céu tric phi tdp trung

Co ché nay nguoc lai voi md hinh truyén thdng — co s& dir liéu duoc tap trung

va duoc dung dé quan 1y va xac thuc giao dich. Cong nghé Blockchain khong dira



11

vao cac to chirc thir ba dé quan 1y va xac thuc, khong c6 kiém soat trung tim, tat ca
cac nat nhan duoc thong tin ty kiém tra, truyén tai, va quan 1y, dit su tin tudng vao
cac nut, cho phép cac nut luu trit cac giao dich trong mot khéi (block) [7]. Cac block
dugc ghép ndi voi nhau tao nén mot chudi khédi (blockchain). Cau trac ciia mot block
duge mo ta nhu hinh 1.5. Cau tric phi tip chung 1a dic diém ndi bat va quan trong

nhét cua Blockchain.

Block N Block N+1 Block N+2

Block header Block header Block header

Block hash

( Block hash ]47 (

Previous block hash

Block hash J« (
Previous block hash 1—

[ wversion ] [ Nonce |

’ [Merkle root] [Timestamp]
[ Difficulty target |

.......................

Block body
[ List of transactions |

[ version ] [ Nonce |

[ Merkle root ] [Timestamp]
[ Difficutty target ]

......................

Block body
[ List of transactions |

Previous block hash

[ wversion | [ Nonce |

Meride root] [Timestamp) |

[ Difficulty target ]

Block body

[ List of transactions ]

Merkle root

TN

[ Hash (TX0, TX1) ][ Hash (TX2, TX3) ]

Hinh 1.5: Cdu triic ciia block goc trong blockchain

MB&i block trong Blockchain bao gdm céc thanh phan sau:

« Index (Block #): Thit tu cia block (block gbe ¢6 thir tu 0)
» Hash: Gia tr1 bam cua block

* Previous Hash: Gia tr1 bam cua block trudc

* Timestamp: Thoi gian tao cua block

* Data: Thong tin luu trit trong block

* Nonce: Gid tri bien thién dé tim ra gid tri bam thoa man yéu cau ctia moi

Blockchain. Gié tri bam (Hash) s& bim toan bo cac thong tin can thiét nhu timestamp,
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previous hash, index, data, nonce. Khi c6 mdt block mé1 duge thém vao, block méi
s€ c6 gia tri “Previous Hash” 1a gid tri bam cua block dugc thém trudc nd. Blockchain

tim kiém block duoc thém vao gin nhat dé 13y gia tri index va previous hash.

Block tiép theo cuia hinh 1.3 s& dugc tinh nhu sau: « Index: 0+1 = 1 « Previous
Hash: 0000018035a828da0

Ta can tim gi4 tri “nonce” pht hop dé c6 gia tri bam Hash théa mén diéu kién
ctia Blockchain (c6 4 s6 0 & dau gia tri bam). S6 luong s6 0 & dau dugc goi 1a
“difficulty” [7]. M4 gia ctia ham kiém tra gia tri Hash c6 thoa man diéu kién hay
khong dugc viét nhu sau

function isValidHashDifficulty(hash, difficulty)

{
for (vari =0, b = hash.length; i <b; i ++)
{
if (hash[i] !=="0") { break; } } return i >= difficulty;
/

Cong viéc trén ciing duoc goi 13 bang ching cong viée (Proof of Work) [6]. Qua

trinh tim kiém gia tr1 Nonce dugc thyc hién bang ma gia sau:

let nonce = 0;

let hash;

let input;

while(lisValidHashDifficulty(hash))

{ nonce = nonce + 1; input = index + previousHash + timestamp + data +
nonce; hash = CryptoJS.SHA256(input) }

Bﬁng cach luu trir dit liéu trén tat ca cic nat ciia minh, mang blockchain loai
b6 cac rui ro di kém véi dir lidu duoc t6 chirc luu trir tip trung. Trong mang khong
6 cac diém tap trung d& bi ton thuong cho hé thong, khong c6 cac diém trung tdm
lam cho hé théng dirng hoat dong (central point of failure). Bat ky nit nao trong mang

khi dimg hoat dong s& khong anh hudng dén su van hanh cua hé théng
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1.6 Phdn logi cic hé théng Blockchain

Phéan chia theo tinh cong khai, cac hé théng Blockchain hién tai duoc chia lam
3 loai: blockchain céng khai, blockchain bi mat va blockchain lién két [7]. Trong
blockchain cong khai, tat ca cac dir liéu dugc hién thi cong khai va tAt ca moi nguoi
c6 thé tham gia va tré thanh mot nit vao trong mang blockchain. Trong blockchain
lién két, chi c6 cac nat duogce chi dinh dé tham gia vao mang blockchain. Blockchain
bi mat chi bao gém cc nat ctia mot to chire cu thé

Co thé phan loai cac hé théng blockchain dua trén mét sd tiéu chi khac nhau.
Duéi day 1a ba phan loai pho bién:Phan loai dua trén quyén kiém soat:

Blockchain cong cong (Public Blockchain): Cong cong blockchain 1a mdt hé
théng mao, noi moi nguodi co thé tham gia vao mang ludi, thyc hién giao dich va kiém

tra tinh toan ven cta dit liéu. Vi du dién hinh 14 Bitcoin va Ethereum.

Public Consortium Private
Blockchain Blockchain Blockchain
Hinh 1.6 Phan loai cac loai Blockchain
Blockchain riéng tu (Private Blockchain):
Tu nhan blockchain 1a mot hé théng duoc gidi han cho mdt nhém ngudi dung cu thé.
Chi c6 nhiing ngudi duge moi hodc dugc phép tham gia méi cé thé thuc hién va xac
minh giao dich. Vi du dién hinh 13 cac hé théng blockchain duoc trién khai trong cac

doanh nghiép hoic to chic.



14

Permissionless Permissioned

Private
Controlled by one authority

Public Hybrid
No central authority Controlled by one
authority with some
permissionless
processes

Consortium
Controlled by a group

Hinh 1.7 S giao thoa cdc thanh phin Permissionless va Permissioned

Phan loai dya trén co ché déng thuan (Consensus Mechanism):

Proof of Work (PoW):

PoW yéu cau ngudi tham gia trong mang ludi phai giai quyét mot van dé tinh toan
kho dé chirng minh r'fmg ho da thuc hién mot luong cong viéc xac dinh. Vi du dién

hinh 1a Bitcoin.

1. mat survic
et e

3. challenge 2 chooes H

4_ solve 5 rasponss
e ) vy
Cllant Sarver

Hinh 1.8 Kién triic Client 1,2,3,4,5,6,7 buéc xdc thuc voi Server.
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Proof of Stake (PoS): PoS yéu cau ngudi tham gia cAm giir mot s luong tién dién tir
nhat dinh dé co quyén tao khdi moi va kiém soat mang ludi. Vi du dién hinh 1a
Ethereum 2.0.

HOW STAKING WORKS IN THE PROOF-OF-STAKE CONSENSUS MECHANISM

Owner stakes their native tokens Algo pseudo-randomly The selected validator
in staking pools selects next validator 2 proposes a block of transactions 3

. B
=g 8¢z -
@

Other validators verify The block is added The validator earns
and approve the transaction z to the existing blockchain 5 a transaction fee 6

©

B-o-8 Q99 @&
te)

Hinh 1.9 M6 td tuwong tic cdc thanh phan trong chudi khoi

Source: SEBA Research

Delegated Proof of Stake (DPoS): DPoS cho phép cac chu sé hitu ¢6 phiéu trong hé
thdng bo phiéu dé chon cac nha diéu hanh khdi. Cac nha diéu hanh nay lai c6 trach

nhiém xac minh va tao khdi méi. Vi du dién hinh 13 EOS.

X

Actor

Hash value of
=
Platform DB

Option 2

Option 1
- Tx1

T™>1

Transactions
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Hinh 1.9.1 Mainet hé thong sau khi xdy dung public 1én méi truong thuc té

Proof of Authority (PoA): PoA yéu cau nhitng nguoi duoc uy quyén duoc xac
dinh trudc dé tao khéi méi va xac minh giao dich. Vi du dién hinh 1a hé thong
blockchain duoc trién khai trong cac td chirc, noi cac thanh vién di duoc xac minh

va c6 do tin cay cao.

] ]
i i

i i

i i

i i

i i

i i

2 ILB X X

+ (by desynced I I

. leader) [ i

d i i

1interval | . : : :
leader's block i i i
(ILB) 1 1 1

] ] ]

3 ILB — 4 ILB — 5ILB

]

Hinh 1.9.2 Phan logi dya trén mirc do ity quyén (Permission)

Blockchain khong uy quyén (Permissionless Blockchain): Moi ngudi ¢ thé
tham gia vao mang ludi va thuc hién giao dich ma khong can su cho phép tir bat ky
ai. Vi du dién hinh 13 Bitcoin.[8]

Blockchain iy quyén (Permissioned Blockchain): Chi nhitng nguoi duoc phép
hodc duoc mdi méi ¢ thé tham gia vao mang ludi va thuc hién giao dich. Vi du dién
hinh 14 c4c hé théng blockchain dugc trién khai trong cac doanh nghiép hodc to chrc.

Pay chi 14 mot s6 phan loai pho bién va khong phai 1a toan bo. Cé thé ton tai
cac hé thdng blockchain két hop cac tinh chit va phén loai khac nhau tuy thudc vao

yéu cau cu thé ciia moi dy an.
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1.7 Cdc ikng dung dién hinh trong hop dong thong minh (Smart Contracts)

Smart Contract [9] (Hop ddng thong minh) 13 mot thuat ngir mé ta kha ning tu
dua ra cac diéu khoan va thyc thi théa thuan cua hé thdng may tinh bang cach sir dung
cong nghé Blockchain. Toan by qua trinh hoat dong cua Smart Contract 1a hoan toan
tu dong va khong c6 su can thiép tir cac yéu td bén ngoai. Xe tu 14i, hop dong thué
nha dang chia khoéa trao tay hay thu phi bao hiém...vv chi 1a mét s vi du vé cach
Smart Contract c6 thé chi phbi hoat dong kinh doanh va doi song ciia con ngudi trong
tuong lai. Smart Contract giup dam bao viéc thyc thi hop déng hiéu qua hon hop
dong truyén thong va giam thiéu nhiing chi phi giao dich gy lang phi cho cac bén.
Céc diéu khoan ctia Smart Contract twong duong véi mot hop dong phap 1y va duoc
ghi lai du6i dang ngon ngit 1ap trinh va khong thé thay doi. Muc tiéu chinh ctia Smart
Contract 1 cho phép hai bén khong can xac dinh danh tinh c6 thé lam viéc hay giao
dich véi nhau trén Internet ma khong can thong qua trung gian.Sy khac biét giita
Truyén thong va hién dai hop dong truyén thong dugce tao ra béi cac chuyén gia phap
Iy véi mot luong 16m tai lidu va can bén thir ba chimg thuc. Didu nay rit mat thoi gian
va trén thuc té van thudng xay ra cac truong hop lra dao, 1am gia. Néu hop dong xay
ra sy ¢d thi can dya vao su giai quyét cua tu phap, diéu nay din dén ton kém nhiéu
chi phi lién quan. Tham chi trudng hop x4u xay ra 1a mau thuan.

Vé6i Smart Contract dugc tao ra boi hé théng mdy tinh bang cac ngdn ngit 1ap
trinh. Trong d6 da néu 16 cac diéu khoan va hinh phat tuong duong gidng nhu hop
dong truyén thong dua ra. Piéu khac biét 1a, Smart Contract khong can bat ¢l su can
thi¢p nao cua con nguoi, do vdy dam bao viéc thuc thi la chinh xac va cong b@ing
nhét. Toan bd doan ma ctia Smart Contract dugc thuc hién boi hé théng sO cai phan
tan cua Blockchain.

Nhu vay, dya trén cong nghé Blockchain, iing dung Smart Contract tiép tuc cho
chung ta théy muc do tin cdy cao vé mit thoa thuén va trién khai thuc thi. Diéu nay
gitip chung ta lién tudng t6i viéc ing dung Smart Contract s& 1am thay d6i hoan toan
suy nghi ctia con ngudi trong cac mdi quan hé cé su rang budc. Dic biét trong kinh
doanh, diéu nay 1a vo cung can thiét Blockchain da tao ra mot loat ing dung quan
trong va dot pha trong nhiéu linh vuc khac nhau. Dudi day 1a mot sé ung dung dién

hinh cua blockchain:
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Hinh 1.9.3 Chudi khéi trong giao dich

Tién dién tir (Cryptocurrencies):
Bitcoin la tién dién tir ddu tién dugc tao ra trén nén tang blockchain. Blockchain
cho phép ghi lai cac giao dich tién dién tir va cung cap tinh bao mat va khong thé thay

doi, gitp tao ra mgt hé théng thanh toan phéan quyén.

O ¢ O of A

Bitcoin Ethereum Bitcoin Cash Ripple Litecoin Ardor
¥ 2 4 .' @ & 0
Monero Ethereum Classic NEO OmiseGO Hshare Iconomi

& @ A &

©
Q

Qtum Stratis Tether Zcash Ark Nexus
- b"
T4
MaidSafeCoin Bytecoin Basic Attention Token Dash Golem BitShares
EOS Decred Stellar Lumens BitConnect Augur TenX
I0TA NEM Komodo Waves Steem PIVX

Hinh 1.9.4 Céc logi tién dién tir ph(f bién
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S6 cai phan quyén (Smart Contracts):
Ethereum 1a mot blockchain ndi tiéng cho phép sir dung smart contract. Smart
contract la cac hop d(‘A)ng tu dong, thuc thi dya trén diéu kién d3 dinh trude. Chung c6

thé dugc sir dung trong nhiéu ngit canh, tir giao dich tai san dén hop dong bao hiém[9]

Smart Contracts

['smdrt 'kén- trakts]

A self-executing contract
with the terms of the
agreement between buyer
and seller being directly
written into lines of code.

2 Investopedia

Smart Contracts

= = o

"
Option contract written as Contract is part of the Parties involved in the
code into a blockchain. i public blockchain. i contract are anonymous.

H H
e T e e
]
]

o" §J 1

Contract executes itself Regulators use blockchain to
when the conditions are met. : keep an eye on contracts.
Happy Hustin' hitps-/fcodebrahma com

Hinh 1.9.5 Mo hinh smart Contracts
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Tai san s (Digital Assets) Blockchain duoc sir dung dé tao va quan 1y céc tai

san s6 nhu NFTs (Non-Fungible Tokens), tokenized real estate, va tokenized stocks.
Piéu ndy mé ra co hdi cho viéc giao dich va so hitu tai san trén nén ting

blockchain[10].
=Y \ 4
= * B \’
Manage Assets Share and Distribute
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Resize

Hinh 1.9.5 Quan Iy chudi cung iing (Supply Chain Management):

Blockchain gitip theo ddi ngudn gdc va lich st cia san phim trong chudi cung

ung. Diéu nay giap cai thién tinh minh bach va gidm sat, dac bi¢t trong Iinh vuc thuc

pham va duoc pham[11].
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Hinh 1.9.6 Bau cir va Ty tri (Voting and Governance)

Blockchain c6 thé dugc st dung dé tao cac hé théng bau ctr dién tir an toan va
trong trang. Piéu nay gitp giam gian 1an va ting tinh minh bach trong quy trinh bau

cu va quan ly tu tri.
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Hinh 1.9.7 Churng thyc va Quan ly tai liéu (Authentication and

DocumentManagement):

Blockchain c6 thé duoc st dung dé xac thyc danh tinh va quan 1y tai liéu quan

trong nhu ching chi hoc vén, bang cp, va gidy to tiy than.
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Document Centric Approval Process
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Hinh 1.9.8 Quan ly tai san tai chinh (Asset Management):

Blockchain gitp quan 1y tai san tai chinh nhu quy dau tu va quy ETF
(Exchange-Traded Funds) thong qua vi¢c theo doi va giao dich tai san mdt cach hié¢u

qua.
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Hinh 1.9.9 Qudn Iy quyén téc gia va phdn phoi néi dung (Copyright and Content
Distribution)

Blockchain c6 thé sir dung dé theo ddi quyén tac gia va phan phdi ndi dung ky
thuat sd, cho phép ngudi tao ndi dung kiém soat va thu nhép tir tic pham cta ho[19].

Patient

Insurance
Companies

Hospital

Hinh 2.0 Cham soc sirc khoe (Healthcare):

Blockchain ¢6 thé duoc su dung dé quan ly lich st bénh an va chia sé dir li¢u

strc khoe mot cach bao mat va dugc xac thuc.

Supplychain
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Hinh 2.1 Giao duc (Education)

Blockchain c6 thé sir dung dé xac thyuc bang cp va ching chi, gitup tao ra hé

théng gido duc minh bach va han ché viéc lam gia.

» BLOCKCHAIN <

T

— Accreditors — Employers — Students — Teachers

— Validators
— Testers

Hinh 2.2 Quan ly Employee
Céac tng dung nay chi 1a mot sd vi du va tiém ning cta blockchain con rat 1on.
Blockchain da thay d6i cach chiing ta lam viéc va tuong tac trong nhiéu linh vuc khéac

nhau va dy kién sé& tiép tuc phat trién trong tuong lai.

Mot s6 (g dung ndi bat khéc:

- Nganh van tai bién
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Maersk 1a cong ty van tai bién 16n nhét thé gi6i vira qua di hoan tat viéc thir
nghiém tmg dung blockchain vao theo ddi hang héa. Bai kiém tra khong chi c6
Maersk ma con bao gém sy tham gia cua dai dién Hai quan Ha Lan va B An Ninh
No6i Dia Hoa Ky. Céng nghé blockchain dam bao dd tin cdy thong qua chir ky dién
tir gitp cho viéc bo sot hodc gian 1an hang héa trong qua trinh van chuyén tré nén
kho khin hon va giam thoi gian trung chuyén hang hoa. [13]

- Nganh ngan hang

Bét chap su phuc tap dic thu ciia minh, nganh ngan hang van bi 4m anh boi cac
hé théng cham chap c6 thé mét hang gio hodc vai ngay dé xac nhan cac giao dich co
ban nhu ban c6 phiéu hodc chuyén tién. Tuy nhién, viéc Barclays (mot cong ty cua
nuéc Anh chuyén diéu hanh dich vu tai chinh trén toan thé giéi) tién hanh mot giao
dich dot pha (lién quan dén xuét khau bo) bang viéc sir dung cong nghé blockchain
vao nim 2016 cho thiy diéu nay dang dan thay d6i. Cac ngén hang 16n tham chi dang
du kién str dung blockchain dé lam lai hé théng SWIFT - duogc sur dung trong cac giao
dich lién ngan hang toan cau

- Nganh tap hoa

Walmart 1a mot trong nhitng doanh nghi¢p tién phong st dung blockchain, ga
khong 16 ban 1¢ nay da str dung blockchain tir naim 2016 dé theo ddi ngudn lgn nhap
tir Trung Quédc dén My. Trong thang 8, mot nhoém nong dan ¢ tiéu bang Arkansas da
in ma QR trén thung dung thit ga dé theo ddi giao dich. Tat ca nhiing tng dung nay
déu gitip nha cung cip giam thiéu s luong thuc pham bi hu hong va ngin chin bénh
dich tran lan.

- Nganh luat phap

Tat ca cac ban thoa thuan tir ban nha cho dén hop dong lao dong déu yéu cau co
su tham gia ctia luat su va toa 4n. Hién nay, nhiéu cong ty dang thir nghiém sang kién
hop dong thong minh - mot tmg dung cua cong nghé blockchain - dé giam thiéu tha
tuc. Cu thé, hé théng s€ la noi tiép tiép nhén chia khéa an toan cua nguoi cho thué
nha va tién ciia ngudi di thué nha. Néu thoi han giao nhan chia khéa va tién khong
trung khép thi hop dong sé khong duoc thyc thi. Hién nay, cac luat su c6 thé chua lo
lang vi hop dong thong minh van con 1a mot khai niém mdi la, nhimng diéu nay co6 thé
thay ddi sém, dic biét 1a khi cac tiéu bang nhu Arizona ctia Hoa Ky théng qua luét
xé4c nhan hgp dong thong minh 13 hop 18.

- Nganh quan tri nhan luc
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Trong linh vuc ndy, quan 1y thong tin chinh 14 chia khéa dé thanh cong. Tinh xac
thue cua thong tin ngudn nhan luc di tré thanh yéu td quan trong anh hudéng dén chi
phi va hiéu qua cua viéc quan 1y ngudn nhan lyc. Vi su phat trién nhanh chong ciia
cac thiét bi di dong va cong nghé Internet, cic rui ro nhan lyc khac nhau giy ra boi
sy sai sot thong tin mang lai thi¢t hai kinh té ddi voi cac doanh nghi¢p. Dya vao
nghién ctru cua Blockchain, mot s6 mo hinh di duoc dua ra nham muc dich két hop
cong nghé ma hoa truyén thdng voi cong nghé Internet dé thiét 14p mot mo hinh quan
Iy thong tin nhan sy, gép phan lam giam chi phi quan 1y thong tin cho cic doanh
nghiép [14]. Smart Contract [15,16] (Hop dong thong minh) 1a mot thuat ngir mo ta
kha nang ty dua ra cic diéu khoan va thyc thi thoa thuan cua hé thong may tinh bang
cach str dung cong ngh¢ Blockchain. Toan b qua trinh hoat dong cua Smart Contract
12 hoan toan ty dong va khong c6 su can thiép tir cac yéu to bén ngoai. Xe tu 1ai, hop
d6ng thué nha dang chia khoa trao tay hay thu phi bao hiém...vv chi 12 mét sé vi du
vé cach Smart Contract c6 thé chi phdi hoat dong kinh doanh va doi séng ciia con
ngudi trong twong lai. Smart Contract giup dam bao viéc thuc thi hop dong hiéu qua
hon hop ddng truyén thong va giam thiéu nhitng chi phi giao dich giy lang phi cho
cac Su khac biét gitta Truyén thong va hién dai.

Hop dong truyén thdng duoc tao ra boi cac chuyén gia phap 1y véi mot luong 16n
tai liéu va can bén thir ba ching thyc. Piéu nay rat mat thoi gian va trén thuc té van
thudng xay ra cac truong hop lira dao, 1am gia. Néu hop dong xay ra su ¢b thi can
dua vao sy giai quyét cta tu phap, didu ndy dan dén tén kém nhiéu chi phi lién quan.
Tham chi trudng hop xau xay ra 1a mau thun.

V&i Smart Contract duoc tao ra boi hé thdng may tinh bang cac ngdn ngit 1ap
trinh. Trong d6 da néu 16 cac diéu khoan va hinh phat twong duong giéng nhu hop
dong truyén thong dua ra. Piéu khac biét 13, Smart Contract khong can bt ctr sy can
thi¢p nao cua con nguodi, do vdy dam bao viéc thuc thi la chinh xac va cong béng
nhét. Toan bd doan mé ctia Smart Contract dugc thuc hién boi hé théng s6 cai phan
tan cua Blockchain.

Nhu vay, dua trén cong nghé Blockchain, ing dung Smart Contract tiép tuc cho
chung ta théy muc do tin cdy cao vé mit thoa thudn va trién khai thyuc thi. Diéu nay
gitip chiing ta lién tudng t6i viée tmg dung Smart Contract s& lam thay d6i hoan toan
suy nghi ctia con ngudi trong cac mdi quan hé cé su rang budc. Pic biét trong kinh

doanh, diéu nay la vo cung can thiét.



27

2. CHUONG 2: THANH TOAN GIAO DICH NFTs

Trén thé gidi hién nay, cac phuong phap xir 1y ludng dir liéu phy thudc nhiéu
vao ha ting phan cing, hé qua 13 xu huéng sir dung cac giai phap do cac nha cung
cdp Cloud cung cip nhu Amazon, Google, hay Microsoft. Nghién ctru nay thir
nghiém va khao sat phuong phap do Amazon Kinestic va Google Dataflow. Tu do,
chuong nay s& dé xuit mé hinh xur Iy ludng dit liéu cho cac ung dung IoT dua trén
mo hinh kién trac dién toan dam bién va dién toan dam may. [17]

2.1 Tién di¢n tir

2.1.1 Tién dién tir trong giao dich NFTs

Nguodi mua cé thé sir dung cac loai tién dién tir nhw BTC, ETH hodc céc dff)ng
tién dién tir khac ¢ mua NFT. Thong thuong, giao dich dugc thuc hién théng qua
viéc chuyén tién tir vi tién dién tir cia ngudi mua dén vi tién dién tir ciia nguoi
ban[17,18].

Tién dién tir 14 mot loai tién té k¥ thuat s6 duoc tao ra va quan ly béng cong
nghé ma hoa, chil yéu 1a cong nghé blockchain. Piéu dic biét vé tién dién tir 1a né
khong ton tai dudi dang vat 1y nhu tién gidy hay tién xu, ma ton tai va dugc giao dich
tryc tuyén thong qua mang internet.

Tién dién tr duoc tao ra dé giai quyét nhuoc diém cua tién té truyén théng, bao
gdm tinh khong an toan, chi phi giao dich cao, su phu thudc vao cac ngan hang trung
gian va gi6i han dia 1y. Cac dic diém quan trong cia tién dién tir bao gom:

Doc lap: Tién dién tir khong phu thudc vao bat ky to chirc hay chinh phu cu thé
nao. N6 hoat dong dua trén cac giao thirc md hoa va quy tic duge xac dinh trong ma
ngudn mé, cho phép moi ngudi trén toan cau tham gia ma khong can su cho phép tir
bén thu ba.

An toan va bao mat: Tién dién ttr st dung cong nghé ma hdéa manh mé dé bao
vé tinh toan ven va an ninh cua giao dich. Mdi giao dich dugc xac minh va ghi lai
trén blockchain, mot hé théng phan tan va khong thé thay doi. Piéu nay gitp ngin
chan cac hoat dong gian 1an hodc thay doi giao dich mét cach bat hop phép.

Quyén riéng tu: Mot sb tién dién tir cung cép tinh ning bao vé quyén riéng tu
cho ngudi dung. Méc du moi giao dich trén blockchain dugc ghi lai cong khai, nhung

danh tinh ctia nguoi tham gia co thé duoc gilt bi mat hoac dugc an danh.
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Giao dich nhanh chéng va tién lgi: Tién dién tir cho phép cac giao dich nhanh
chong va tién loi ma khong can su can thiép cia cac bén trung gian. Giao dich c6 thé
duogc thyc hién tryc tuyén tir bat ky ddu va vao bat ky thoi diém nao, gitp tiét kiém

thoi gian va chi phi phét sinh tir cac dich vu truyén thong.

Kha ning chia nho: Mot sé tién dién tir c6 kha nang chia nhé dén hang triéu don
vi nho hon. Diéu nay cho phép tién dién tir dwgc sir dung trong cac giao dich nho va
chia s¢ dé dang, ma khong can phai don vi tién té 16n nhu trong hé thdng tién té truyén

théng.

Céc loai tién dién tir pho bién bao gdm Bitcoin (BTC), Ethereum (ETH), Ripple
(XRP), Litecoin (LTC) va nhiéu loai khac. Mdi loai tién dién tir c6 dic diém riéng va
dugc st dung cho muc dich khac nhau, tir viéc luu trit gia tri dén viéc thue hién cac

giao dich thong qua cic hgp dong thong minh trén blockchain.

Tién dién tir dang ngay cang duoc st dung rong rai trong nhiéu linh vuc, bao
gom thanh toan tryc tuyén, dau tu, giao dich tai san k¥ thuat sd, quan 1y chudi cung
g va nhiéu tng dung khac. Tuy nhién, can luu ¥ rang thi truong tién dién tir con
méi va dang trai qua su bién dong manh mé&, véi mire do rui ro cao. Viéc nim virng
kién thirc va thuc hién can trong trong viéc st dung va dau tu vao tién dién tir 1a rat

quan trong.
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2.1.2 Vi dién tir lwu triv tién trong giao dich NFTs

Dé thuc hién thanh toan, nguoi mua can c6 mot vi tién dién tir noi ma ho luu
trit va quan 1y tién dién tir ciia minh. Vi tién dién tr cung cép dia chi vi tién dién tir
duy nhét cho mdi ngudi ding, va ngudi mua sir dung dia chi nay dé chuyén tién cho
nguoi ban.

Vi dién tir blockchain 1a mot phﬁn mém hoic dich vu truc myén cho phép
ngudi dung luu trir, quan 1y va thyuc hién cac giao dich tién dién tir thong qua cong
nghé blockchain. Vi dién tir blockchain cho phép ngudi dung tao va kiém soét cac
cap khoa cong khai va khoa riéng tu, cho phép ho tiép can va kiém soat sd du tién
dién tir ctia minh[19].Mot s6 dic diém chung cua vi dién tir blockchain bao gom:

Luu trir an toan: Vi dién tir blockchain luu trit khoa riéng tu cua nguoi dung
mot cach an toan va ma hoa. Didu nay dam bao rang chi ngudi ding c6 khoa riéng
tw mai co thé truy cap va thuc hién céc giao dich.

Quan 1y da tién t&: Mot vi dién tir blockchain c6 thé hd trg nhiéu loai tién dién
tor khac nhau. Nguoi dung co6 thé quan ly va thyc hién giao dich véi cac loai tién
dién tir khac nhau tir cuing mot vi.

Giao dich tién loi: Vi dién tir blockchain cung cap mot giao dién don gian va
dé str dung cho nguoi dung thuc hién cac giao dich tién dién tir. Ngudi dung c6 thé
guri va nhan tién dién tr, kiém tra lich st giao dich va kiém tra s du trong vi cta
ho.
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Tich hop blockchain: Vi dién tir blockchain lién két truc tiép voi blockchain
tuong Ung dé thuc hién giao dich. Khi nguoi dung thuc hién mot giao dich, né s¢€
dugc chuyén dén mang blockchain dé xac nhan va ghi vao blockchain.

Bao mét: Vi dién tir blockchain cung cép cac bién phap bao mat dé dam bao an toan
cho khoa riéng tu va ngan chin truy cip trai phép. Diéu nay co thé bao gom viéc sir
dung ma PIN, x4c thuc hai yéu té hodc quy trinh x4c thyc budc hai.

Mot sb vi dién tir blockchain phd bién bao gdm MetaMask, MyEtherWallet va
Ledger Wallet. Mdi vi ¢6 nhitng dic diém va tinh ning riéng, vi vy ngudi ding can

tim hi€u va chon vi phu hgp véi nhu cau va yéu cau cua minh.

2.2 Cong thanh todn
2.2.1 Cong thanh todn dwoc tich hop trong gao dich NFT.

Trong mot s6 trudng hop, cac nén tang NFT c6 tich hop cac cong thanh toan
cho phép ngudi mua thanh toan bang thé tin dung hoic phuong thirc thanh toan truc
tuyén khac. Cac cong thanh toan nay gitp don gian hoa qua trinh thanh todn va mé
rong pham vi nguoi dung[16,17]. Cong thanh toan blockchain 1a mot dich vu hodc
nén tang cho phép doanh nghiép hodc ca nhan chip nhan thanh ton bang tién dién
tir thong qua cong nghé blockchain. N6 cung cip mot co ché dé xtr 1y cac giao dich
tién dién tir mot cach an toan va dang tin cdy, cho phép ngudi dung tra tién bang cac
loai tién dién tir nhu Bitcoin, Ethereum hodc cac loai tién dién tir khac.

Cong thanh toan blockchain thudng cung cip cac tinh ning sau:

Tich hop da nén tang: Cong thanh toan blockchain cho phép tich hop va chap
nhan thanh toan bang nhiéu loai tién dién tir khac nhau. Diéu nay cho phép khach
hang thanh toan bang tién dién tir ma ho ua thich va dong thoi cung cip su linh hoat
cho doanh nghiép.

Bao mat va an toan: Cong thanh toan blockchain st dung céng nghé ma hoa
manh mé& dé dam bao tinh toan ven va bao mat ctia cic giao dich tién dién tir. N6 cung
cAp céac bién phap bao vé nhu chit ky s6 va xac thuc hai yéu t6 dé dam bao rang cac

giao dich dugc thuc hi¢n mot cach an toan va khong thé thay ddi.

Xtr 1y giao dich nhanh chdng: Cong thanh toan blockchain cung cap kha ning

xur ly giao dich nhanh chéng va hiéu qua. Do khong c6 su can thi€p cua cac bén trung
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gian, thoi gian x4c nhan giao dich c6 thé duoc rit ngan, déng thoi giam bét thoi gian
va chi phi lién quan dén cac quy trinh thanh toan truyén thong.

Giao dién nguoi dung than thién: Cong thanh toan blockchain thuong cung cp
mot giao dién ngudi dung than thién va dé sir dung dé nguoi dung co thé thyc hién
thanh toan mot cach dé dang va tién loi. Piéu nay gitp ting trai nghiém cta khach
hang va khuyén khich str dung tién dién tir.

Ghi lai va bao cdo giao dich: Cong thanh toan blockchain cung cip kha ning
ghi lai va bao cdo chi tiét vé cac giao dich tién dién tir. Piéu nay giup doanh nghiép
c6 thé theo ddi va phan tich giao dich, quan 1y tai chinh va thong ké dir liéu lién quan
dén thanh toan.

2.2.2 So dé cho cong thanh todn

Hinh so' d6 cong thanh todn

2.3 Xdy dung hé thong giao dich thong qua hop dong thong minh(smart contract)
2.3.1 Ly thuyét ap dung

Trong mot sb truong hop, giao dich NFT c6 thé duge thuc hién thong qua cac
hop dong thong minh trén blockchain. Hop dong thong minh luu trit cac diéu khoan
giao dich va tu dong thuc hién viéc chuyén giao NFT va thanh toan tién khi cac diéu
khoan duoc dap tmg[19,20]. Piéu khoan thanh toan thong qua hgp dong thong minh
(smart contract) 1 cac diéu khoan va quy tic dugc xay dung trong mot hop dong
thong minh sir dung cong nghé blockchain. Hop ddng thong minh 1a cac chuong trinh
tu dong thyc hién cac giao dich hoac hanh dong khi diéu kién duoc dap trng, va ching
chay ma khong can sy can thiép ctia bén thtr ba. Didu nay c6 thé bao gdm viée thuc

hién thanh toan.
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Duéi day 1a mot sé diéu khoan thanh toan thong qua hop dong thong minh
thuong duogc str dung:

- Diéu kién thanh toén:

Hop dong thong minh dit ra cac diéu kién cu thé ma cic bén phai tun theo dé
kich hoat thanh toan. Vi du, mot hop ddng thong minh cho viéc cung cap dich vu c6
thé yéu cau x4c nhan tir phia nguoi st dung dich vy trude khi thanh toan dugc thuc
hién.Thoi gian thanh toan: Hop dong théng minh c6 thé quy dinh mot thoi gian cu
thé sau khi diéu kién duoc map ung ma thanh toan sé dugc thyc hién. Chéng han,
thanh todn c6 thé tu dong xay ra sau 30 ngay ké tir khi giao dich hoan thanh.

- Phuong thirc thanh toan: Hop dong thong minh c6 thé xac dinh phuong thirc
thanh toan cu thé, chéng han nhu st dung tién dién tur, token, hodc déng tién
truyén théng. Diéu nay c6 thé thuc hién thong qua ma thong minh trong hop
dong

- S6 tién thanh toan:

Hop ddng théng minh s& xac dinh s6 tién can thanh toan dya trén cac diéu kién
va thoa thun trude do. SO tién nay co thé duoc tu dong chuyén dén tai khoan cua
ngudi nhan.

- Muec phi giao dich:

Céc hop dong thong minh ciing c6 thé dit mirc phi giao dich, duoc tra b{:fmg
tién dién tir hodc token, cho viée thuc hién cac giao dich trong hop déng.

Xu 1y sy ¢6 Hop ddng thong minh ¢ thé c6 diéu khoan xac dinh cach xir 1y céc
su ¢d, Chéng han nhu viéc mdt bén khong thuc hién ding cam két hodc mot 13i trong
chuong trinh. Cach xt 1y su ¢d nay thudng duoc dinh rd trong ma hop dong.Cac diéu
khodn nay duoc mi hoa trong hop dong thong minh va thyc hién ty dong bang cach
sir dung céc tinh niang cia blockchain. Diéu nay gitp loai b sy phu thudc vao bén

th ba va giam nguy co xay ra xung dot trong giao dich tai chinh va hop déng.[20]

2.3.2 Thiét ké phan mém
Chung ta c6 thé nhan thay rang c6 mot thanh phan chung trong nhiing kién triic
nay - ing dung khach hang. Diéu nay ¢ nghia 13 chung ta c¢6 thé sir dung né nhu mot

diém ndi dé ket ndi ching lai voi nhau.
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Hinh 2.4 M6 td kién triic tong quan Smart Contract

Céc van d¢ xuat hién tir md hinh thanh toan ciia tmg dung phi tap trung - nguoi
dung thanh toan cho co sé ha ting blockchain bang gas, vi vy tién di truc tiép dén
nha cung cap co s& ha tang. Ngoai ra, nguoi dung thuc hién thanh toan tryc tiép trén
blockchain, ma khong st dung bat ky trung gian nao, nhu ngan hang hoic dich vu
thanh todn. Phuong phap nay xung dot véi ctra hang ing dung di dong (Google Play
Store va Apple App Store) - ho khong cho phép bat ky thanh todn nao trén cic nén



34

tang di dong ctia ho ma khong cit giam phi. Mic di mot sé thay d6i trong chinh sach
dang bat dau xuat hién (vi du nhu cudc chién giita Apple va Epic Games), nhung tai
thoi diém viét day, viéc dua tng dung co tich hop blockchain vao céac ctra hang c6 18
s& bi tir chi boi nguoi xem xét. Co mot s6 cach dé vuot qua nhitng han ché nay, vi
du nhu khong sir dung Play Store trén Android, nhung tat ca cac cach nay déu khong
hoan hao vé mit sir dung hodc lién quan dén mot s6 rai ro bi cAm boi cira hang. b6

1a 1y do tai sao d6i véi tng dung di dong, can mot phuong phap thay thé.

Smart Contraci(s)

RPC Node

Mobile Client Web Client

Hinh 2.5 Kién triic Smart contract véi Client

Trong kién trac ndy, khach hang di dong van duoc phép trd chuyén véi
blockchain, nhung chi theo cach chi doc, khong yéu cau két ndi vi hodc bat ky thanh
toan nao. Tat ca cac hanh dong trén blockchain déu xay ra trén Khach hang Web.
Tiép theo trong huéng dan nay, chung ta s& sir dung kién triic c¢6 hai khach hang nhu
vay, vi kién trac don gian hon vi mot khach hang c6 thé dugc tao ra truc tiép tir né

bang cach hop nhit hai khach hang lai v6i nhau. Tai diém nay, kién trc cia chung
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ta dd bao gdm gan nhu tit ca moi thir chung ta can dé bat dau xay dung ung dung cia
minh. Tuy nhién, vi ching ta mudn xdy dung mot nén kinh té thudc so hiru ngudi
dung, chung ta can mot thi trudng noi né s& dién ra. Mot lya chon hién nhién la dat
thi truong nay vao khach hang web, nhung c6 mot diéu can chi y. Néu chung ta nhé
vé mo hinh lyu trir hop ddng thong minh, né khong phu hop dé phuc vu cac truy van
dir liéu phuc tap, vi vay can su dung mot trinh chi muc dé téng hop dir li¢u tur

blockchain vao mot co sé dit li¢u thich hop.

Indexer

Smart Contract(s)

Indexer
DB

RPC Node Indexer API

Mobile Client Web Client

Hinh 2.5.1 Kién Smart contract véi clients va Indexer
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3. CHUONG 3: CAC THUC NGHIEM VA KET QUA

3.1 Dit liéu thir nghiém
Nghién ciru vé Blockchain trong an toan théng tin v4i ban quyén tac pham sb

NETs 1a mét linh vuc quan trong trong viéc ap dung cong nghé Blockchain dé bao vé
quyén s& hiru va quyén tac gia cta cac tic pham sb. Dudi ddy 1a mot sé khia canh
quan trong trong nghién ctru nay[21]:

Qudn Iy quyén sé hiru: Blockchain cung cip mot phuong thirc dang tin ciy dé
x4c minh va ghi nhan quyén so hitu ctia cac tac pham sd. Mdi NFT dai dién cho mot
tac pham s6 duy nhat va dugc ghi nhan trén blockchain. Viéc sit dung cong nghé
blockchain giup dam béo tinh khong thé thay doi va theo ddi lich st chuyén giao cta
cac NFT, tir d6 xac dinh chinh xac nguoi sé hitu hién tai va qua trinh chuyén nhuong
truge do.

Xac thue quyén tac gia: Blockchain cho phép xac minh va bao vé quyén tac
gia cla cac tac pham sd. Khi mot tic pham sb duogc tao ra, thong tin vé tac gia va
thong tin lién quan dugc ghi vao blockchain. Diéu nay gitip xac nhin ngudn gbc va
quyén sé hitu ciia tic pham va bao vé quyén tac gia khoi viéc sao chép trai phép hoic
vi pham ban quyén.

Giao dich an toan: Blockchain cung cip mdt moi trudng giao dich an toan va
minh bach cho NFTs. Cac giao dich mua ban NFTs dugc thuc hién thong qua cac
hop dong théng minh trén blockchain, dam bao tinh toan ven cua quy trinh giao dich
va ngin chin cac hoat dong gian 1an hay hra ddo. Mdi giao dich dugc ghi lai trén
blockchain, tao ra mot lich sir khong thé thay ddi va co thé duge kiém tra boi tat ca
cac bén lién quan.

Qudn Iy ban quyén va co ché tiép thi: Blockchain c6 thé cung cap co ché quan
1y ban quyén hi¢u qua cho cac tac pham sb. Cac hop dong thong minh c6 thé duoc sir
dung dé xac dinh céc diéu khoan ban quyén va thu phi cho viéc str dung tac pham.
Pong thoi, blockchain ciing tao ra mot co s& dit liéu cong khai cho cac NFTs, cho
phép cac nha sang tao va ngudi tiéu dung tim kiém, xem xét va tiép can céc tic phim

s0 mdt cach minh bach va cong bang.
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Nghién ciru vé su két hop giita Blockchain va NFTs trong viéc bao vé quyén so hitu
va quyén tac gia cua cac tac pham sb 1a mot linh vuc ddy tiém ning va dang nhan
duoc sy quan tAm ngay cang lon. Viéc ap dung cong ngh¢ Blockchain trong linh vuc

nay c6 thé tao ra mgt moi truong an toan va minh bach cho viéc tao, s¢ hitu va giao

14
A

dich céc tac pham so.

toRen | sdlalrass @ kan with id
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(Hinh 2.6 M6 hinh NFTs véi cac chudn khéc nhau)
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3.2 Két qua thuwe nghiém dp trong mé hinh thuc té
3.2.1 Xay dung kién triic Blockchain-Enable

Hinh 2.7 Client, Server, Database
3.2.2 Kién tric 3 l6p Three Layers

Lép: Co s6 dit liéu - luu trit dit liéu cta Gmg dung. Piéu nay c6 thé 13 mot co s
dit liéu don hodc nhiéu co sé dit liéu khac nhau, nhung ddi v&i muc dich cua ching
ta, chung ta c6 thé xem n6 nhu 13 mot co sé dit lidu logic duy nhat.[]

Lép: May chii - mot may chii web tap trung. N6 c6 thé duoc trién khai bang
cach str dung cac mé hinh kién trac khac nhau (monolithic, microservices, serverless)
va cac cong nghé khac nhau, nhung mot 1an nira, chung ta c6 thé coi n6 nhu 1a mot
may chu logic duy nhat.

Lop: Khach hang - ung dung phia khach hang ma nguoi dung tuong tac truc
tiép. Co thé co cac loai khach hang khac nhau: web, di dong hodc may tinh dé ban.
C6 sy khéc biét gitta nhitng khach hang nay d6i voi tich hop blockchain, didu nay s&

duoc thao luan sau.
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Smart Contract(s)
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RPC Node

Client Wallet

User

Hinh 2.8 Su tham gia cua Smar Contract voi server

3.2.3 Xdc thwe iiy quyén Authentication and Authorization

Vi tai san sd duoc dai dién dudi dang NFT trén blockchain, dé str dung ching

trong ung dung Web 2 can, may cha cin mot cach dé uy quyén viée str dung chiing.
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Y tudng co ban kha don gian - nd chi can doc dit liéu tir blockchain bang cach goi
mot phuong thirc théng minh cia hgp dong thong minh va kiém tra id tai khoan cua

chu s& hitu. D6i voi quy trinh ndy, ching t6i c6 3 bén tham gia:
Client (Khach hang): Ngudi mudn sir dung mot s6 tai san s6 (NFT).
Smart Contract cho NFTs: Nén dugc trién khai theo céc tiéu chudn NEFT
Server (May chu): Xac minh s¢ hitu ciia NFT va st dung n6 trong logic ndi b
cua no.

Ludng cong viéc chung trong nhu sau:

Client Server NFT Contract
List owned NF Ts——3» i List owhed NFTs !
User L OR R ET Owned NF'Ts{——»———fm-------_===—————Ea—-—-u

——Use NFT———» —————Use NFT . Call nft_token method ADD
# ---------NFT metadata------~---- -

|

Nerify NFT ownership
l

k2

User

Hinh 2.8 Sequence diagram mé ta qud trinh listing 1 san phdm sé NFTs
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"payload": {

"accountId": "account.near",
"publicKey": "...",
"timestamp": 1647091283342,

"signature":

Cu thé chi tiét mo tra phan code bén trén:
accountld — La tai khoan cia nguoi dung.

publicKey - public key cta cip khoa dugc stir dung dé ky, phai 1a chia khoa c6

quyén truy cap Hoat dong hodc Toan bo cho tai khoan dugc cung cap.

timestamp - thoi gian hién tai, phai dugc xdc minh trén may cha. N6 can thiét
dé ngan chdn cac cudc tan cong choi lai. M6t lua chon khac thay thé cho timestamp

1a st dung nonce, nhung né phuc tap hon.

signature - chir ky cua dit liéu yéu cau va cac trudng khac. Thong thudng, mot
bang dir liéu dugc bam trude d6.Tuy thudc vao cach trién khai, body cua yéu cau,
headers hodc cac kénh phu khac cé thé duoc sir dung dé chuyén doi dir liéu x4c thuc
- cch trién khai cu thé phu thudc vao cac cong nghé va giao thirc duoc sir dung. May
chu c6 thé sir dung dit liéu nay dé xac thuc yéu cau bang cach sir dung phuong phap

Sau:
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Initiate request > u —

- —

Send signed request]
1. Verify signature

€

2. Verify timestamp

<

Execute requesf]

<

Hinh 2.9 Biéu dé Sequence diagram mé td thiee thi xdc thuc client, server

Phuong phap xac thuc nhu vy 1a phuong phap don gian nhat, nhung cé vai

nhuoc diém 1on:

* Viéc thuc hién mot cudc goi REST API dén RPC Node 1a kha ton kém vé
hiéu suat néu thyc hién mdi lan.

«  Chung ta khong thé ky cac yéu cau tir tmg dung di dong, vi thuong né can
phai tach khoi blockchain do cac chinh sach luu trit, va do d6 khong co6 cap
khoéa nao.

Mot tai khoan 1a bat budc dé bat dau str dung Gmg dung, diéu nay lam phtrc
tap qua trinh tham gia.

Pé giai quyét van dé dau tién, ching ta c6 thé don gian 1a phat hanh mot ma
thong bao JWT hodc xac thuc két ni béng mot cach khac sau khi xac thuc tai khoan

\thanh cong, dé no s& phuc vu nhu mot "dang nhap" nao do:
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Client Server

RPC Node

-

——Login with NEAR— “
- 1
Sign request E
User :
:
Send signed request : : —l
Verify signature
Verify timestamp
————Call view_access_key:
(.--_,., e m A E E W BT e e
\Create JWT\
o= -mon- - JWT Token=====----=1
Perform action———=# Send request with JWT———»
Verify JWT]
User
Perform action
e

Hinh 2.9.1 Xac thuc Authentication and Authorization
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NFT of medical device and spare part components transfered to refurbisher

- 2
Updated stad, of the dical device is uploaded to IPFS,
Lo
CID of metada returned 5
[Require Refurbisher to be registered ]
NFT spare parts linked to refurbished medical device as children

<&

NFT (token URI) updated Function $— —
o |

Event - -
@’d ate token version history

Updates to the NFT announced

NFT minted for certificate

Minted NFT and metadata for certificate announced

| NFT certificate attached to the refurbished device
<

Hinh 3.0 Tudng tdc mé hinh tong thé cdc thanh phan

3.2.4 NFTva Cho giao dich(market place)

Trong bdn thuit toan nén st dung, anh hudng cua cac thuit toan nay 1én céac
loai dit liéu khac nhau s& khic nhau, din dén phai khao sat véi lan luot timg loai dit
liéu. Két qua khao sat duogc thé hién qua biéu dd cot d3 duoc normalize véi size ban
dau co dung luong 1a 1 ¢ truc tung, truc hoanh thé hién nam loai file tuong trng 1a khi
chua nén, va nén voi thuat toan tuong ung thé hién & tén bz2, deflate, 14, va lzma.

NFTs 1a viét tit cia Non-Fungible Tokens, trong d6 "non-fungible" c6 nghia la
khong thé thay thé bang mot d6i tuong nao khac mot cach mot cach hoan toan tron
ven. NFTs 1a mot loai tién dién tir ddc biét trén blockchain, dugc st dung dé dai dién
cho quyén sé hitu cua cac tai san sd doc nhat vo nhi, chang han nhu tic pham nghé
thuat sd, video trod choi, 4m nhac, bét dong san do, va nhiéu tai san khac. Mdi NFT
c6 mot dinh danh duy nhét va khong thé thay thé, gitp tao ra gia tri duy nhét cho tai

san s6[23]
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\ Inventors Revise & proofread Validators/Miners
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= | KYC |
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/ (On-Chain Storage) (NFT Platforms ‘, @ 6 -B A )

\ Off-Chain Stnrage> < $ InterPlanetary File System (IPFS ‘ )
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\ \____g__."’\ ______ ,r\ ______ }\_jgrl___." /

Hinh 3.1 Kién triic tong quan ciia hé thong Marketplace
Marketplace - Nén Tang Giao Dich
Marketplace 13 nén tang hodc trang web noi moi ngudi c6 thé mua, ban va giao
dich NFTs. Marketplace cung cap mot khong gian truc tuyén cho ngudi dung tim
kiém, tao ra va quan 1y cac giao dich lién quan dén NFTs. Cac marketplace NFTs
cung cap cac tinh ning quan trong nhu hd trg cho nhiéu chudi khdi, kha ning xem

trudc tai san so, cong cu danh gid gia tri, tich hop vi tién di¢n tir, va hon thé nira.

Use case hé thong
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Hinh 3.2 use case kién triic tong thé ciia hé thong

Kién truc giao dich cia NFTs (Non-Fungible Tokens) bao gdm nhiéu thanh
phé“m va phﬁn tor quan trong dé dam bao tinh an toan, do tin cdy va tinh minh bach ctua

cac giao dich. Duéi ddy 1a mot phan tich chi tiét vé kién trac giao dich cia NFTs:

NFTs (Non-Fungible Tokens): NFTs la d6i tuong co ban cua céc giao dich. Mdi
NFT dai dién cho mot tai san s duy nhat, c6 dinh danh duy nhét va khong thé thay
thé. NFTs chira thong tin vé tai san s, chéng han nhu tén tac phém, mo ta, hinh anh

hoic video, théng tin vé tac gia, va dinh danh cua NFT trén blockchain[23].

Blockchain: Blockchain 1a nén tang co ban cho kién tric giao dich cia NFTs.
Thong tin v& NFTs va giao dich cta chiing duoc luu trit trén blockchain. Cac chudi
khdi phd bién nhu Ethereum, Binance Smart Chain, va Solana thuong dugc st dung
dé phat trién va quan 1y NFTs. Blockchain dam béo tinh an toan va minh bach cua

cac giao dich bang cach luu trit chung dudi dang cac khéi dit liéu lién két v6i nhau.

Chir Ky Dién Tir: Mdi giao dich NFT dugc xac thue bang chit ky dién tir. Nguoi

tham gia giao dich phai sir dung vi tién dién tir ciia ho dé ky va xac minh giao dich
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trén blockchain. Chir ky dién tir dam bao tinh xac thyc va ngan chan viéc gia mao

giao dich.

Hop Ddng Thong Minh (Smart Contracts): Hop dong thong minh 13 phan quan
trong cua kién tric giao dich NFTs. Cac loai hop dong thong minh nhu ERC-721 va
ERC-1155 trén nén tang Ethereum dinh 13 quy tic va diéu kién cua giao dich NFT.
Chang han, hop dong thong minh c6 thé dam bao rang tai san sé chi duoc chuyén khi

du diéu kién dugc dap tung va tinh duy nhat ciia NFTs dugc bao vé.

Thi Truong (Marketplace): Thi trudng NFT 13 noi moi ngudi c¢é thé truy cap,
tim kiém, mua, va ban NFTs. Cac thi trudng NFTs cung cp giao dién truc quan dé
tim kiém va xem trudc NFTs, ciing nhu tich hop vi tién dién tir dé thuc hién cac giao
dich. Céc thi trudng thudng cung cip co ché danh gia va xép hang tai san sb, gitp
ngudi mua va ngudi ban tim kiém céc tai san s phu hop.

DApps (Decentralized Applications): Mot s6 tmg dung phi tap trung (DApps)
cung cip trai nghiém giao dich NFTs bang cach két ni truc tiép véi blockchain.
DApps cho phép ngudi ding quan 1y va giao dich NFTs ma khong can thong qua thi
truong trung gian.[23]

Trinh Duyét Vi Tién Dién Tir: Bé thuc hién cac giao dich NFTs, ngudi dung
thudng st dung trinh duyét vi tién dién tir. Diéu nay cho phép ho kiém tra tai san sd,
ky giao dich, va quan ly NFTs cta ho trén blockchain.

Kién trac giao dich ctia NFTs bao gdm su két hop cua blockchain, chit ky dién
tir, hop dong théng minh, thi truong va cac thanh phan khac dé tao ra moi trudng an

toan va minh bach cho giao dich tai sdn s6 doc nhat vo nhi.
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Kién tric hé thong

..................................................................................

¢ Blockcohaln Network
i . .2. approve_action_with_storage_deposit . i
i NFT Marketplace i
i Smart Contract : 4nft_transfer_payout Smart Contract i
| /

................................................................

1. nﬂ_approve_with_storage_deposit\ 3. buy_nft
\ ﬁ Refund storage deposit

Client

)\(
User

Hinh 3.3Kién tric téng thé ciia hé théng gé‘m, client, NFT smart contract,

Market place.
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HTML
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ClOUdinal’y fa:a MySQL Server

Java with Springboot

Hinh 3.4 Kién triic ciia hé thong dwoc thiét ké va xdy dwng nhw mé hinh trén

NFT approve_acton Marketplace

Smart Contract Smart Contract
4.nft_transfer_payout

1. nft_approve

Client

Hinh 3.5 Mo hinh dap dung smart contract
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MINTING mét NFT

"Minting" mot NFT (Non-Fungible Token) dé cap dén qua trinh tao ra mot
phién ban duy nhét cia mot token khong thé thay thé trén blockchain. NFTs dugc st
dung dé dai dién cho cac tai san k¥ thuat s6 khong thé thay thé nhu tac pham nghé

thuat, video, 4m nhac, trod choi va nhiéu loai tai san k¥ thuat ) khac.[23]

587 v contract NFT is ERCT21URIStorage {

/faut rement Field for each token
using Counters fc ers. Counter;

Counters.Counter private

BESSESEESRRERRRE8E:

L
e A A A R

//address of the
/ihttps: /i tm

1596
1597 address contractAddr

1598 - constructor({address marketplaceAddress) ERC721("Underground Market Tokens®, "UMT"){
1600 contractAddress = marketplaceAddress;

memory tokenURI) public returns{uint) {
r the token to be minted

enlds
1603 uint256 newItemId = _tokenIds.current:

1610 _mint(msg.sender, newltemId); /
setTokenURI(newltenId, tokenURI);
1612 SetApprovalForAll{contractiddress,

1614 //return token ID
1615 return newItemId;

1617 3

1618 - function burnToken(uint256 tokenId) public {
1620 _burn(tokenId);

ERC-721

Fungible tokens Non-Fungible tokens  Semi-Fungible tokens

\. J

Hinh 3.6 Smart contract

xac dinh cac diéu khoan va di€u kién lién quan dén NFT cua ban, ching han

nhu quyén s& hiru va quyén tac gia.[24]

Thanh toan phi: Trong qua trinh "minting" NFT, ban s€ phdi thanh toan mot
khodn phi dé tién hanh giao dich trén blockchain. Phi nay thuong Qua trinh "minting"
NFT thuong duoc thyc hién thong qua mot giao dién hoic mot nén tang dya trén

blockchain. Duéi day 1a cac budc chung trong qua trinh "minting" NFT:

Lua chon nén tang: Pau tién, ban can chon mot nén tang blockchain ho trg viéc

tao NFTs. Ethereum 13 mot trong nhitng nén tang phd bién nhat dwoc sir dung cho
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muc dich ndy, nhung ciing c6 nhiéu nén tang blockchain khac nhu Binance Smart

Chain, Flow va Solana.

Chuén bj tai san k¥ thuat s6: Ban can chuén bj tai san k¥ thuat s6 ma ban mudn
tao thanh NFT. Pay c6 thé 1a mot tic pham nghé thuat, mot video, mot bai hat hoic

bat ky tai san k¥ thuat s6 ndo khac c6 gia tri va khong thé thay thé.[24]

Tao NFT: Ban stir dung giao dién hoac nén tang blockchain dé tao NFT. Qua
trinh nay thuong bao gdm viéc dién vao thong tin vé tai san k¥ thuat s6, nhu tén, mo
ta, hinh anh dai di¢n va céc thong tin khac lién quan. Ban cling s& can dugce tinh béng

tién dién tir va phu thudc vao nén tang blockchain va quy mé giao dich cia ban

Hoan tit "minting": Sau khi ban hoan thanh qua trinh tao NFT va thanh toan
phi, NFT cua ban s€ dugc tao ra va luu trit trén blockchain. Mdi NFT s& c6 mot dia
chi duy nhat va dugc xac dinh boi thong tin va metadata ban da cung cap trong qua
trinh "minting".

Khi NFT ctia ban d3 dugc "minted", ban c6 thé trung bay, ban, giao dich hoic

chuyén nhuong ching trén cac san giao dich NFT hodc trong cac thi trudng tuong tu.
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Mint NFTs

SMART CONTRACT

Mint item with metadata URL and return tokenld

/ @)

Call create Item api

WO

pring _ )
=) (4) boot | Save item record to DB
Client (Nextjs) Call set tokenid api

o

Update tokenid to item record

@A 5

Save as json file and return url Database MySQL

Server

Cloudinary

Hinh 3.7 Mint NFTs theo so do ciia project
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NFT minting

#[payable]
pub fn nft_mint(
&mut self,
token_id: TokenId,
receiver_id: AccountId,
token_metadata: TokenMetadata,
) -> Token {
assert_eq!(
env: :predecessor_account_id(),
self.tokens.owner_id,
"Unauthorized"

)5

Let token = self
.tokens
.internal_mint(token_id, receiver_id, Some(token_metadata));

return token;

P. approve_action_with_storage_deposif

NFT Marketplace Indexer

Smart Contract Smart Contract
5.nft_transfer_payout

1. nft_approve with_storage_deposi 4. buy nf B. Refund storage deposi Indexer
DB

. Read Sales Datal Indexer API

3.8 Mint NFTs theo so do ciia project

Trién khai cdc thanh phan chi tiét
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o

Marketplace Contract

Mobile Client Web Client Wallet

Hinh 3.9 Mot lwa chon khdc la trién khai mét hop déng NFT riéng va tich hop

voi mot trong nhitng thi triong bén thir ba, vi du nhw Paras (tai liéu tich hop).
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Listing NFTs

Server NFT Contract Marketplace Contract

Mobile Client Web Client Wallet

Hinh 4.0 Listing NFTs theo so do ciia project

call event listing & get
saleld from event return

2

@) call api listing item & return saleld

Call listing item api (4

Spring
E boot Save price & status
—

Client (Nextjs) & saleld

@

Save as json file and return url Database MySQL

Server

Cloudinary
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Hinh 4.1 Listing NFTs theo so do ciia project

Hinh anh san pham duoc dua 1én cho

Rank Collection Floor Price Volume Rank Collection Floor Price Volume

1 Owls of Fortune <0.01ETH 24 ETH 6

Deadmigos 0.02ETH G6ETH

2 E raW Pass 0.05ETH 29ETH 7 Parallel Alpha & < 0.01ETH 15ETH

3 RTFKT x Nike... & 0.05ETH 45ETH 8 a BlockGames ... & 0.09 ETH 18 ETH

Art Gobblers & 0.09 ETH 16 ETH

4 Sugartown O... & 0.20ETH 144 ETH 9

Forge Day 0 .. & 0.03 ETH 16 ETH 10

N |

Nakamigos-... @ 0.04ETH 7ETH

Hinh 4.3 Man hinh chinh NFTs duoc listing

Kién trac Sell/By NFTs

——Get Saleld

L
"

¥
Transfer token

2
Sl

Transfer token

®

Hinh 4.2 Kién triic buy and sell ciia 1 NFT dwoc xdy dwng nhw mé hinh trén
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Hinh anh cta tmg dung trong qua trinh phat trién. Collection, cac items dd dwgc mint:

Top collections and items

COLLECTIONS ITEMS
Collection Collection
THE
1 mem The MEME 6
ES

m Lost Paradise
Woft - :‘!‘* CyberKongz
Game m (Babies)
3 ﬁ' Crookz 8
i
4 ﬂ Satoshibles 9

Tylersjourney
Editions

World Of
Women

- Chi tiét 1 items d3 duoc list

a pricalowtonigh m

Reflect #1589 Inception #158 Departures #157 Shall Not Pass #156

0.0025 maTIC 0.0017 maTIC 0.0017 maTIC 0.002 maTiC

Into The Mist #155 Halcyon #154 Explore #153 Simbah #1652
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- Théng ké chi tiét 1 item theo luot giao dich

ﬁ ¢ /lnr/f}g‘mﬂnﬂ’ search items, collections Q Discover Help Center g

Beautifull Girl Korea

Beautifull Koreagirl - 1

Creator Owner
e 0xc701044eea?l3... e 0xc701044eeaTl3...

Current Price
1MATIC (=$322122)

[+]
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- Add item vao Gio hang dé thuc hién giao dich

Your cart A

Clearall

'S

94 0.0025 Matic
CyberKong #4

126 1 Matic
Beautifull Koreagirl - 1

Payment method Crypto

Total price 1.0076 Matic

Send to a different wallet

Payment
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- Payment: Thanh todn bang cach st dung cic Vi st dung cong nghé

Blockchain.
| EEN R = O X

Tof2

i http://103.161.16.15:3000

Connect with MetaMask

Select the account(s) to use on this site

New account

Account 1 (0x22e...1fff)
0 ETH

Only connect with sites you trust. Learn more

Thdng ké hién thi sau khi hoan thanh giao dich

Transaction Details
Overview Logs (2)

[ This is a Polygon PoS Testnet transaction only |

@ Transaction Hash: 0x2f67be3cde0498b420; 64b2d4de ]
@ status: @ Success
@ Block: 32229130 73 Black Confirmalions
 Timestamp: @ 4 mins ago (Feb-20-2023 01:46:13 PM +UTC)
% From: Oxa7edef0ade15bdef215e2ed87ae050f974ecd60b ([0
@ To: Oxe35bb2fh2514916d2fdd8854e0c687dicbetacte [
%) Value: 1MATIC  ($0.00)
@ Transaction Fee: 0.00006300000063 MATIC ($0.00)
7 Txn Type: 0 (Legacy)
) Gas Limit: 42,000
(3) Gas Used by Transaction: 21,000 (50%)

(7) Base Fee Per Gas: 15 wei (0.000000015 Gwei)
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Théng ké toan bo giao dich cua Marketplace trén polygonscan theo contract

ctia hé thong dang xdy dung

il
Cp polygonscan [ Mumbai ] All Filters n
Hom 3lockehain « kens v Misc ~
Token Underground Market Tokens @
Overview ERC-721 Profile Summary
Total Supply: 0UMT Contract: Oxca72f0ce5e5d21b4bb5f3ef1c0dcfGd4f68d6ebe
Holders: 12 addresses
Transfers: 215
Transfers  Hold Contract @ B
Txn Hash Method (0 Age From To TokenID

Create Token 239 days 2 hrs ago 0x00000000000000000C - Ixc701044eea7 1321289 173
239 days 2 hrs ago 0x92ba15a12333900533 . 0xa599fcda2b01bdaBSe 104

xdecdbad5ec6ec09920.. Sale tems. 239 days 2 hrs ago 0x242f5437c72ea1129bc . )x6d38bbcfd791efe173e 106

https://mumbai.polygonscan.com/token/Oxca72f0ce5e5d2 1b4bb5f3ef1c0dcfod
4f68d6cbc

4. CHUONG 4: KET LUAN
Bai nghién ctru nay da nghién ctru va thuc nghiém viéc xay nghién ctru va ung
dung giao dich blockchain trong dam bao an toan ban quyén tac gia, dwa trén cac tinh
chit wu viét va an toan cua cong nghé blockchain da dua ra mét lua chon cho viéc:
bam bao tinh xéc thuc duy nhét cho cac san phém s6 NFTs va tang do tin cay, thuan

tién cho tac gia va ngudi so hitu cac tac pham trén khong gian mang dugc an toan.

Blockchain va NFTs (Non-Fungible Tokens) d& mang lai su thay doi dot pha
trong cach ching ta hiéu vé giao dich, tai san sd, va cong nghé. Dudi day 1a nhimng
diém quan trong trong két luan:

Tinh Béc Pdo va Gid Tri Duy Nhat: NFTs da tao ra khai niém vé tai san s6 doc
nhat vo nhi, cho phép tao ra va giao dich céc tai san s6 co gia tri cao va tinh duy nhat.

biéu nay co6 sy anh hudng sau sac dén linh vuc nghé thuat s6 va gia tri tai san s0.[25]
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Tinh An Toan Va Minh Bach: Blockchain, cung véi1 tinh ndang ma hoa va cong
khai cuia n6, da dam bdo tinh an toan va tinh minh bach trong giao dich NFTs. Thong
tin vé tai san sb va quyén sé hitu cta chiing dwoc luu trit trén blockchain va khéng

thé thay d6i ma khong duoc xac thuec.

Théach Thire Quyén Riéng T Va Bdo Mdt: Mic du c¢6 nhitng loi ich 1 rang vé
bao mat, nhung blockchain ciing dit ra thach thirc lién quan dén quyén riéng tu va
bao mat dit liéu. Cac tién bo trong cong nghé va quy dinh 14 can thiét dé giai quyét

nhitng thach thirc nay.

Pham Vi Ung Dung Réng Rai: Blockchain va NFTs cé tiém ning tng dung
rong rai trong nhiéu linh vuec, chéng han nhu ngh¢ thuat, giao duc, thé thao sd, thuong
mai dién tir, va nhiéu nganh khac. Ching mo ra co hoi cho sy sang tao va phat trién

trong tuong lai.

Sw Két Hop Véi Cong Nghé Khdc: Blockchain va NFTs thuong duoc két hop
v6i cac cong nghé khac nhu tri tué nhan tao (AI), thuc té a0 (VR), va Internet of

Things (I10T) dé tao ra cac ung dung da dang va manh m¢.

Théch Thire Vé Méi Trwong: Qué trinh khai thac va giao dich trén blockchain
d3 dat ra cau hoi vé tic dong moi truong. Can tim kiém cac cach tiép can bén viing

hon dé giai quyét van dé nay.

Trong twong lai, su phat trién ctia giao dich blockchain va NFTs sé tiép tuc tao
ra nhitng co héi va thach thirc moi. Sy két hop gitra tinh an toan, tinh minh bach, va
kha ning sang tao ciia cong nghé nay dang thiic day su thay doi dang ké trong cach

ching ta quan 1y va trai nghiém tai san so.
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