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A Study on Cross—-Chain Bridge Technology for
NFT-based Digital Content Licensing Agreements
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Abstract

The NFT-based marketplace in blockchain ecosystems has been rapidly expanding. NFTs allow various
types of content, such as photos, videos, and game items, to be tokenized with unique values, making
them ideal for proving ownership. Moreover, the use of NFTs and smart contracts for content licensing
agreements has been increasing. However, issues have emerged with minting and selling NFTs that
closely resemble or duplicate copyrighted works, leading to financial losses and disputes. These issues
stem from the limited interoperability between different blockchain infrastructures due to differences in
data structures, interfaces, and other factors. To solve these issues, this paper aims to design a
cross—chain bridge technology that ensures the uniqueness of NFTs while enabling interoperability
between blockchain. The proposed cross—chain bridge will be built on functionalities such as NFT lock,
NFT validation, and NFT return. Through this paper, we expect to prevent copyright infringements, while
also promoting the use of NFTs for licensing agreements.

F2II9E : EEAQ], dA E7Fsd EE, o] &8 Ao, AR~ A HElA

keywords : Blockchain, Non-Fungible Token, Licensing Agreement, Cross—Chain Bridge

x Po| 2o} (F) AZE AT AFNTEE FELAk 2024.11.24. AARSE: 2024.12.10.
t WA A2k AlE Y (email: roland@lsware.com) Al A A 2024.12.20.

- 257 -


http://dx.doi.org/10.29056/jsav.2024.12.26

1t

NFT 7|8t O ZEI= 0|52 AAS |

1.M &

T BEARIY NFTE 7|wez st npl
Ex Ll AL FoiEa 9l
NFT(Non-Fungible Token): <353ty ZHE
ol Ethereumol A A& A|tE Q) om, ALg-A}e]
A7t (Wallet)S 7|Hko2 ¢35 8ld B2 NFTS
EEAQA A3 ARE A AFst] 2HAS
ZHE = QA He FFRAH, o5 o4y
AR, SR, PEE, A T ks ¥
AHS vlEbEl o] E & ARE-EaL s dlo] 9] ]
Al 59§98 ghow B2 AFE e fd
A/B 2SN E E2oR axa il

TS ke A olLlol® wEpH 20}
2e 33 TPEE Rl e AYH, T Aw

of ZR=E A/AN/fres st M

A7)

g
™
!

)‘\_]__
13} Adske HAE Adm glen, &
<

2
8 A" =] Afd B AL B

Q3 AS Fha §l7] wjitol),
A B3E 98 NFT9 SmartContractS

1]

p

stol el= AZ ol g3 Aoke AE3

b R s Qo ol @ Aleke:

r
N

ol
2

T o G
>
I
[

AzAzLe] PEls Hasta, tAE 2Rkl &
&4Q &85 7FsoiA gk

v Bl ARER A AY g g
AZES NFTZ FZ(Minting)sta o] |
oM 14 &4 9 Az A EATE %
Akl = slo] dieoltt oled wAE BE
ARl 7o B8 FFolA 7l 7}
7] & S5A 1z} b= dlolE &}
e Ho] 27} Folsto] A4l wgho] o)yl o]

A7 2. AA7kA] NFT vhAEE

FAFEAY 2 AZEAAE gelst7]
]

o
[
oo

e
o &

)
fuj
>

T
U

T,
I
il
to
rO
o

Am ad
N
BN
o ot
~

N
r]I
o
fr
ofrl
du
_(>‘L
S
rlr
i
=,
[N
Lo

o N
2
e
£
o
ol
ol
R
=
N
!
i
)
[

off M k&l

o
= 0
5 o
rir ol

K

:Jﬂi
Or_O‘

= 9

rlo
Lot
]
D)
1o,
N
r o)
2
o 2
:OuL_"
1%
o
ol

o,
Mool

o

o

N

AU SR T A

X
)
N
fr
M
Y
N
N
i3

>
o
O

U
a,
[
il
e

O

Ly i
td
i
N
=
o
o we
m

rlo

N

BN

il

M o
rol

°
N

of

Haor
>
|
:OL_l‘
ml o
ol
rr

=
it

|o

el

T
r
Sl
=2
2

<
[ o rlo to

1o
[Jo
2
o,
=)
?’9
o,
ot ¢
1
o
_O‘L
R (e
u
fetl

—_>H-"4
fols
do o

N
Hy
=y
.

X

o
£ (il
2N
|o
fetl
Hd
i )

il
:Iog‘
i)

=

o
il

_Onl',
%
re

Mo
=2
X
rir
1o
s
1o
il
o

o off 1

)
°

N
-

o
A2
fr
>
2
rO
(z
MY
N
et
o
ofo
o
rir
=
it

2
ol o
Kl
_|>i
o
o

wR A A s AR~ Al BElA] 7]

NPT §94% RAFUAE AR the

o 4 ey
%} R Jkﬂ,l o riz
2o oo
tlo
),
ol\
)
Ko

4 il

8

e
N
At
2

S Hyperledger Fabric¥} Ethereu

2oy fo
ofo
o
0.
>
i)
2
m
ol\
[o

2
e e

U AR 52 YA 59 ALY A
& glo} NFTE o]4¢ g 2elz9 A%
#sh Hgol Us Byskd F 9e Aow

o gt

N

- 258 -



2024 122

_?£
i
>
| El
|m

2. NFTQt CjX[E ZEI= o|25(2 A2t

21 NFTHE & 7188 S4

NEFT(Non-Fungible Token)

ko UAE Al i E A e

V)

o
T
o o
ful
o
0,
ol

o
N
iy
>
2
tjo

oo
sk

4 B
o)

o

Wy =
il

N
g
£

m o o 2 8 o
_&
i)
)
e
oo
<5
rr
B
o
i
i)
rjg
e~ ff
o
tlo

b o a%
o]
=
. 5
™ 2
o
N
yug
T,
==
SN
tio
S
>
ofo
%
m
=
o2
i
o

o o

59|, SmartContracts &3 At &~H/4
ZEE A7 T AssE A Ago] 7}

B
2

AC)
.

fr < @ off

5o

9,

=

gAd Zelze= HA7E golsta, QAHUS
Sl wEA FakE 7] wite] Az e A
of GA =FEcH4l AEA AL e &
J3tE 7ol et Wow tAE 2t
o] Fo ARgoly BAlE v © @A S
ot olelgk HAE st s WY shuE, B
EA1Q 7es &8 A% eyt FEEa
Atk NFTE fA" Zdl=9] 1§48 233
i, Rz AFgAd Ay olgE EFA<l
1E5gomM By EA% A e E WA et
= 98 g

& B9, tAE o&Fo] NFTE EF3}y]

pass
o
L]
L)
£
i)
ol
2,
>
)
ACh
lo,
[}
N
kr
_>|4_‘
ol
o

of By HA B8 AFE 29

g

o
s
b U (T e O S TR

2.3 NFTE S¢tt O|S5{& At A&

o= & 283 A™A o] &8 A
ofo] A o EAstE I Qvh o] FA A
SmartContract’} =23 92 s, A =H
o] FXEUS Wl AFoE Aoe] AdH= 5
e 7 ok oleld Aok WA 53]
AY ZEl=e] gholidAdel Agsitie]l dE &

of, 17 148, A=At Aile] FRI=E NFT
= L, ol ok o8-S oAkl A Al
A

T3k WA ot} o] 49 SmartContracts A<k

A AR 713, AR W9 S)S 7158k,
xo] F5HW AFoR ZAEE AFaAY
olg ATFS AT 4 Ark w3 ol Alx
e ol A FEAde BET &
slow, S glo] Zel= AT} AREAL 3
o AHAA A7t 7hsst

E stojtia Aota Rl

% 1. NFT 7|8t 0| 8352 Aok g
Fig. 1. NFT-based license agreement method



7FestAl @7l 19

3.1 22H0l 7t 45284 =X
BEAQ /&L RAoR SgHe UE
2 Ul FASES AAH gon, 7 &

M

oo
£,
Mo ox o 1@ i L it Ho

& oral
£, olfg3 HEFJL 77| ¢
312] & (Proof-of-Stake, Proof-of-Work)
ste, A A= WA E5 AY F7
olgtt}. o]Hd AolH e BEAQ e 4T

I

53, WY LEAAS Teoly A
el A5 sH BAE 08 Bgs vue
BEAole gEYstE SO s} FTu A
28 5 A, Zeholdl BEAL W U
of A vEA2Z WA glo] F 2=
Q) ko] A2k o]t Hole F7h ofHHo)

o2 Qs FAW Aol o] BEAANA
FROR YA, AT BHA] BFHA
Zehe BAZL BT Aok oF A
AL BEAY Ao FESEHE BFIHE
EE Z2EZ] 9asv], 53 NFTS 2& o
A s A A9 1 FU4S FA
A% s thE BEANCR odT F 9
= 7144 S He] B,

Destination Blockchain

¢ (7]
@

Locking & minting

Izl 2 32Z2A Heol HaElX| e
Fig. 2. Cross—Chain Bridge Overview

3.2 A2A Al 23X iR
A2 A1 HZA(Cross-Chain Bridge)
kel 7l=A ApolE Qs HHALE
of ] BEEAQI ko] A4t o] 53 oy
Vsl sl 71&oltH10l. EEAC
YEYAS uHd eIy o] °
dlolE] T2 7|

o
}O{‘
El o2 rr

flo

oo i

1,
=
o Lo

T

=
N,

- r
92 g

N

b
oo

o

L olelgr e
1ol s 2z A9l

fr e jo
O o m o
o,
il
s
J
EY
4
N
4
EY
il
:oé
i
ol
il

s
T ¢
)
N
~

e
K

HJ
fr
[>
—_>‘4-"4
o
z
MY
By
rr
H
i
)
=
(T
N
2 lo 2 te

{

Aolol A= AAS Ft(Lock) ¥,
EAES & B2 204 e W
At ol 5S A3ty ol & Faf g

=R
EASE Aol e F2AANA

g ot A
D)

1>

L2 [ L o

)
X

AR s Al EuH1]

NET¢} 22 yAE #pke] 44, ole g A%
2 AR BEAE Faf oy &S] 3k At
olss ALE F o, At FAHS FX
SHAME g E5AQ A A= W
e AE .

3.3 7|2 AZA HOQl 7|1& A

A A2 AA 7]E9 HEA AHZE
Polkadot?} Cosmos”} At Polkadots 'E o]
AR oleh=s T4 sBE AREE] o7 EEA
o] Ao AgS JhsskAl sk, AR AQlE]
Ao PHUME ZQ3 Ay} dlo]H

i
)



2024 122 ot=AZEO Y E7Iee =24 HM202 H4=

g 4 A gtk o] & S3 Polkadot Y]
EI Yo A2 g B2A2 7k At o]
o] 7hsatH, AMEAHES T A|Qle] obd WE
A2 AAAA A4E FET 5 ATHI2]

Cosmos+= '9IHEEAQ IR2EZ(BC)

& AREste], &A1 3] HlolE % ARE al
& A3 IBCE 7E E5AE0] =
HHow gastd e A2 gt bdstA dlo
HE Tl 5 gl fAYSS Aest], b
FE EEAA AEA oGS Astet
= 7lez grpta gk o3 Vlesd 5
AL 3k AR ol ES Aol AMEAHE] ME
e 549 st U EIAH A 5
A= S Agstar o

Polkadot®} Cosmos 52 Iz A|Ql 7&e
%%iﬂ‘ﬂ /‘}049] v s FAdse a3 94
Ax i &A% E5dst AuAE
?%’5: Eﬂ 7lefstal gt olelet V|EES £
AL ol ES Adste], AFEAIE] A

SARL 2

2 U2 B2EAUS s dEgady e

T e B AT on, FF BEEAQ

71ee] B A o 4T T o=
A

4. NFTS| SUY 2ES 93t
T8 el

& Apre ® ) ol EAF # gtk NFT
DRSS AAE 2 AR B o
S afA% deelHE Bk 2ol $8
stk ol 918 2HAN PN ANE NFTS) &t
S L DS BRI DEER R )
o) AlE TP AL F 0 ol NPT

HIE WA ST AAUFel Al
A WEAZGNA o F A% FAS @)
NFIF 5% A0 o W
A REE S 71EH aFARe] EAg,
E£9, NFTe) detdolge F2 9% 2Ed
A AZ2i(el: PRS)e] A7) sl a1 o)
ErelolE el @Ao} o] WS A% NFT
of iAol FAZL AR 5 QT wepd, o)F
Aety] @ AU A B, greEe
sEelA) yEgaste dgel 2a
BEAAYAAY 267 olFe FREA F)
wojof ahul, NFT7} B} 2249108 o]t
B 1 nHAT ARl S Holo} Hr.

pud

5

Azt
&

>

of

T o
i gy
BN

5 = | =2K6) PA D}

ol faiM= EFAA 1 At ol sS delst
T RS ZREZ AR fdds BAs
= WAYSel dastH, NFTe 1/44& #4
AL



=
M
_|
N
e
o
>
ur
THI
iz
[
=]
00
el
it
X
19
o

Destination Blockchain

_ Deposit . M- 4[.,... »,  Licensing
i (-@\ . IV
Y4 ~ E X
| GOAN = .
Restoration Cross-Chain Components Expiry

Locker
Smart Contract

License gfo| = o| &%t

Smart Contract

O3 3 3 2A Aol HEX| 7|8 C{X[e 2HX 0[83s{2 A2t ez
Fig. 3. Overview of cross—chain bridge—based digital contents licensing agreement

4.3 SmartContractE &8t A5 XS5t
SmartContract:= £E4|¢1

IR FHslo] 2AHFoR AdHA
2, NFTY fe4S 24sia

& 9 g d o 9ES 3
, BEAQ o] A4S

(e}
= SmartContracts 38 #Ake] o)A,

ol &y o
A
o)
=
- ol
o tlo rlr N
e/l > N

iih)

g, off

M ol
d S
20

o £
o mu
g
o 2
SN

mm%
2 3
g
5 e
= s
g @
g =
-
NOog

E5AQ101A slF NFT7F B2 AEA, 18]
& 2EAANA FAE Abo] FHOR
Ag ABow HAT 4 9
B waol} %Al BAS W
SmartContracts= NFT¢| 4~
A% Aoke Agetel o
e W 2flo] AFo
% glek.
Sol, FulA7 dlFe A%sW NFT
Fo] ABOR AR ALUE THT 5
Ak ol AFAY AF ALHS AHEA)
e Hanela, Adel Age
U RRaNE 94 5 ot 5
g @

BEANO0E o 4T 1] W4

N RN o

d

I
T
N

(o]
¥
o

iy &
9
(o3
)

E)

>

4 o
T‘i offl
e

% oo

o :{0
2 Ao a3

M

X

1 N o
)
o
ofj
B
Moo

o
k)
o
2

-
o
Jfu
i
ot
]

i

N
o
o
Y

o=

0,
e

o
i)
ko
B>
it
o
=
i)
oF
L
ol
K
?&

(o3
e

AT FdHA Te=
SmartContract”} 282 < $lth. SmartContract
o wekdat AMAE wol7] A% A= AR}
2R 488, g =54

&l =39 SmartContract

5. Mg &4

51 Mt HA JHR

B OARE WALS o] &sE Aoks {3 A
Al B2, 17 343 Source Blockchain®]
NFTE Destination Blockchain®] ©o]-83&2} A <F
o] 7bsgk NFT2 A A43ske] SmartContract
2 Felx9] o]§ s 4afH od T vde
Aleo] 7be gt T zolt.

NFTE o] &3t o] &3 A<k &, o] &3]
oF wtg Al NFT 3¢ dAl= A"



2024 122 SH=AZEQOATEIISE ==X H20H H4E

2

8 M8F 28 ¥ signatur

Fo{ o=

I8 4. NFT &3 =2 M2
Fig. 4. NFT Lock Process

5.2 NFT &3 (Lock) THA

NFT #+= @71 Source Blockchain®] NFTE
Destination Blockchain® 2 #%3}7] ¢l 3 H
A A 2, Multi-Signature 71&<2 483} o]
AL 29 49F o] Tk

@O AREAF 87 NFT &F527F 241 2) NFTE
A2 AR HAE F3 Xd%% 843
@ Multi-Signature 7E
Blockchain®l| 4] Owner&
Multi-Signature SmartContractS 4 3§}
@ A& A% AAE Ownerso] &= &%

o HEAe FAskn A Y
Ea
1

:{o

i
2
Ay
od
10
fr
ol
rir

dol AZE A9 o

Zz WA= #aF¥ Source NFTOl -85k
Destination Blockchainoll A A2 o] &3S
A% NFT 55 A48k dfshs gz, 1
# 58} o] e

O A% A A5 dAVE S55H, Source
Blockchaindl A NFT A4 84S

Source
Blockchain fen SmartContract
1)

Destination

(B) o py=1 P® Al @ Blockchain
QSFT Si= - NFT 44
8 5 NFT X Z2Mx
Fig. 5. NFT &= Process

1. 0|83t Aeks 25t NFT =
Table 1. NFT Structure for License Agreement

K

7E ZEEE
Tokenld NFT &2 ID
Owner B o
NFT B2 ¥4 A
A 2B TokenURI = g =
NFT  Approved = g

URL e} o] F4
CopyrightID = A28 NFT 1D
LicenselD gZho] 2~ NFT ID

Tokenld A2 NFT ID
LicenselD Zlo]A A~ NFT ID

A Owner At

NFT  Share A2 A5
CRType A2 3
Attribute 71eF A2 &4
Tokenld A2E NFT ID
CopyrightlD  A#+4 NFT ID

Zhold Owner Eas

2 NFT LType o] &&= AoF 713
LDate o]-g3&g AFd
Lperiod ol-&3je 7%t

@ vletdlo]El &2l Source Blockchain NFT
o] wleld|o]E]E Destinationo] A &<lsh
@ SmartContract 23): Qa3 G o]
o]l Destination Blockchainol| A A 2H&
NEFT %2 SmartContract’} 23§ ¥

@ Destination Blockchain NFT #4: A%
WElH o] HE 7|HFO 2 Destinationol| 4] #]
&, A2 NFT7F A4



1t

NFT 7/gt ORI ZE= 0[85(2 A4S @It A=A H ol 23X 7|0

el

=
rok
e
4

© o]&3]g Ak golHdx o] gat AAE
of i3t o] &3FS 2T u oM
NFTE A4 st} o] o, o]&3]g NFT+

o3 Az FHB F Ae

o]-&3]g Al2FS 13 Destination Blockchain
oA NFT B4 Fx+= A& NFT, A%+
NFT, gto]d2 NFT2 ¥ 13 o] A H )
+ Source NFTE] el o]E &
7lgro s St AR NFTE A2 &4t

A%e

A, T8 58 Ageh golds NFTE AA
o]-&& e Aok Al FxEW A {3, Ak 713t
So7 YAy, BE = IDE dAE}

NFT #<9 @A Destination Blockchain®] &
A NFTE 275k 92)9] 9% NFTE 43 9

O 39 2% NFT AA7F Destination
Blockchain®] NFTE Public NFTZ 39S
axs

@ Multi-Signature A3 Destination
Blockchain®] Multi-Signature AEZE7}
Sdsteo] 3 2] FEAS AT

@ 27t ZEA|2 Qg 79 AHo] RolH
Destination Blockchain®lAl ¢4 NFT 24
7} SmartContractE 2 &g

@ olWlE WA NFT 47bo] gusHW ol&
de= oWIEZL WSt o] oMlEs=

8 6. NFT &8 Z2MA
Fig. 6. NFT Return Process

Multi-Signature® A%

© oWIE HF: A|=glo] A7) oJHIES] #3&
e Felg

® Source Blockchain &A]: 227} o|WIE Ax
7} Source Blockchainl 2 A4%

@ = &Al: Source Blockchain® Multi
-Signature Z1EHE7} &4 35 o] 5 3
A eHE AT 5, dde NFI7F #=
A

® 2frd Hd e #lAE NFT] AfHol

Aol At A gk

6. MetdA =4

B AT ARE azs A HAAS F
@ NFT o832 A%} wae est ge =

E RIS

Ak WAL NFTe| 144E wdar] 9
A oY AA AAUES Asdd W4, 7
]

AE FAHAAE 1 254E A8} ol 3
7], 9 NFTe] wetelo]l8E Aes] HA|sko
AA AA4E NFTel| #&grozi txd 24k
o] 244 545 BEIH

28, A AAPE NFTeF 92 NFT 719
v eld o€ & 7+

2
&

H WAe Source NFT7F 2224 A9 B
=
[s}

a g W & SSAAAA AT



20244 128 St=RAZEQoAFEIIse =24 M202 4=

6.3 SmartContractE S¢t A4S Ats3}
ol HpAlL SmartContract§ &-&ste 2k
AE ZRAX 33
Y 7lsS Fd 28 J

o WA, NFT9 #4, 5%, 3|
SmartContract”} }% = Multi-Signature
AAbshs 7158 Xt 54 oWE WA
Al AFFO R TS bl Fx ZEAAV Ed
AR ESE AAPYe™, SmartContracte] Multi-
Signature 225 F%3sto] Qg 7o Aol
BHE wnk Fo o] APHEE g
xﬂOPQ A2~ AJd NFT
IS B

fob
_&Fﬂr_ﬁ

mlm > rle offt
e

H
H
u
[>

BoApME a2s A9 BIAE E3
NFT o] &3 Aok WS Agtslan #4a}
o} o] WAL BEAQ V)% FE Lt

NFTe| 222 A9l d%3 o438z Als &

2
HHoz T F Qs WekE AA

A+ Ay Aokd WS Multi-Signature 7]
< SmartContract, 222 ¢ BEA 5 FHA
&5 ﬂ ]*o Eﬂo}oﬂ NFT9] otdsdh A=
O~

o
1>
(3
N M
2
4
ot
tjo
Ho
:IOL_"
>

1
=
B
N
Ny
o
o3
o,
%0,
b 2ose e

ARHOE, B AN A Az A
NFT ol-§8]2h 7ot A& B2AQ 7% w
A3 NFT A4 44o] 528 7148 & 2
o gk o] WAL J1EH A, Wty
s, A% A, WA 1 vk, Ae A 2
AN 5 ThE EWA R GG v

Aole.

& 7= Mg, 2
16, 7]199& : 100%)

- 265 -



NFT 7|8t CX[H ZE= 0| 85{2t AUS Tt AZA Aol EAX| J|=0| &t A7
& 0= s Information  Technology, Vol.32, No.lj
pp.eaac0l8, 2024. DOI:
https://dot.org/10.1093/1jlit/eaac018
[1]1 Joohye Won, Hyeon-Gi So, Hyo-Jung Oh, [8] Michael D. Murray, “Transfers and
“A Study on the Characteristics of licensing  of  copyrights to  NFT
Non-Fungible Token(NFT) and purchasers”, Stanford Journal of

(2]

(3]

[4]

(5]

6]

(7]

Application Plans from the Digital Records
Perspective Focused on Transferable
Records”, The Korean Journal of Archival
Studies, Vol.73, pp47-79, 2022. DOI
10.20923/kjas.2022.73.047

Mitra Madanchian, Hamed Taherdoost,
“Business Model Evolution in the Age of
NFTs and the Metaverse”, Information,
Volls, NoJ7, pp378,  2024. DOL
https://doi.org/10.3390/info15070378

Seyed Mojtaba Hosseini Bamakan, et al.,
“Patents and intellectual property assets
as non-fungible tokens; key technologies
and challenges”, Scientific Reports, Vol.12,
No.], pp.2178, 2022. DOIL
https://doi.org/10.1038/s41598-022-05920-6
Aji Teguh Prihatno, et al, “NFT image
plagiarism check using EfficientNet-based
deep neural network  with  triplet
semi-hard loss”, Applied Sciences, Vol.13,
No.5, pp.3072, 2023. DOIL
https://doi.org/10.3390/app13053072
Kyungchan Ko, et al, “Survey on
blockchain based non fungible tokens:
History, technologies, standards, and open
challenges”, International = Journal of
Network  Management, Vol.34, No.l,
pp.e2245, 2024. DOIL:
https://doi.org/10.1002/nem.2245

Yudong Gao, Xuemei Xie, Yuan Nj,
“Evolutionary Game Analysis of Copyright
Protection for NFT Digital Works
Considering Collusive Behavior”, Applied
Sciences, Vol.13, No.20, pp.11261, 2023.
DOIL https://doi.org/10.3390/app132011261
Corinne Tan, “Rights in NFTS and the
flourishing of NFT  marketplaces”,
International ~ Journal of Law  and

[9]

Blockchain Law & Policy, Vol.6, pp.119,
2023. DOIL
https://dx.doi.org/10.2139/ssrn.4152475
Matteo  Alessandro, “NON-FUNGIBLE
TOKENS: AN ARGUMENT FOR THE
OWNERSHIP OF DIGITAL
PROPERTY?”, International Journal of
Law and Criminal Justice in the World,
Vol.2, No.3, 2023. DOI
https://dot.org/10.54934/ijlcw.v2i3.55

[10] Iram Abrar, Javaid A. Sheikh, “Current

[11] Terje Haugum,

trends of blockchain technology:
architecture, applications, challenges, and
opportunities”, Discover Internet of Things,
Vol4, No.l, pp.7, 2024. DOL:
https://doi.org/10.1007/s43926-024-00105-x
et al, “Security and
privacy challenges in blockchain
interoperability-A  multivocal  literature
review’,  Proceedings of the 26th
International Conference on Evaluation and
Assessment in  Software Engineering,
pp.236-245, 2022. DOL:
https://doi.org/10.1145/3530019.3530032

[12] Monika, Rajesh Bhatia, “Cross blockchain

[13] Rafael

decentralized asset transfer protocol for
public blockchains”, International Journal
of Communication Systems, Vol37, No.b,
pp.e5709, 2024. DOL
https://doi.org/10.1002/dac.5709

Belchior, et al., “A survey on
blockchain interoperability: Past, present,
and future trends”, ACM Computing
Surveys, Volb4, No.8 pp.l-41, 2021. DOIL
https://doi.org/10.1145/3471140

[14] Meryam Essaid, Jungyeon Kim, Hongteak

- 266 -

Ju, “Inter-Blockchain ~ Communication
Message Relay Time Measurement and



20244 128 St=RAZEQoAFEIIse =24 M202 4=

Analysis in Cosmos”, Applied Sciences, — N X227
Vol13, No.20, pp.l1135  2023. DOIL
https://doi.org/10.3390/app132011135

[15] Viktor Valadtin, et al, “Protocol for
unifying cross—chain liquidity on polkadot”,
Frontiers in Blockchain, Vol.7, pp.1413840,
2024. DOL
https://doi.org/10.3389/fbloc.2024.1413840

2020.02 ﬂiﬁ; shal A FFE gkt At
2020.05-2022.02 ol 2= =] o o] ¥] A A &)
1499 A4
2022.03-A A PR AR R 58}
uRAL 4
2022.12-A A Ao Aol AZE AT
a2 AR AT
<F @A HEE> AWRSE CPS Wl 22
AQl, DID, NFT, A& 7], HEH 2,
A" Fd

A1 =™ (Dong-Myung Shin)

200302 oA e ok 7 E B} wa)
2001-2006 St A H H T3 T
5875 Aol
2006-2014 aF=r A 2HH 91 Y 3]
AAA7]) 58 8
2014-2016 3t ~vlE 18] =AY ¢
Hotol=E Bk
2016-& A} Ao =9 AF AT EYAATA
A A/ AT o) AL
CEPAROR 0Eas Flolms, A2
A%, AsEES Ul SWH AR
M., BEAe 7%, e s

- 267 -



