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Analysis of Research Trends in the Field of Blockchain—based
Supply Chain Traceability*
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rAbstra ct-\ The purpose of this study is to analyze the research trends in the field of Blockchain that is one of

— the core technologies of the 4 Industry, and present future research orientation. In this study, (1)
Blockchain technologies in business perspective are summarized; (2) analysis criteria of Blockchain fields are
established; and (3) results of analysis are presented and future research orientation is proposed. Major findings are
as follows: (1) related research is being activate with the advent of the 3rd generation blockchain which aims for
distributed applications. (2) major concerns of the technology (engineering) field is blockchain scalability and of the
business (application) field is blockchain-based supply chain traceability. (3) Compared to overseas, domestic
research results are very poor. (4) to catchup the gap, the spreading of awareness that blockchain is not a technology
but a business means is required.
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2] ZEITRE R Ie9] g 43; 4 AL
315 79l otal k. 43} A AFRE 5T & e
74 94 7leEs UAE EAY CPS, 181 &
EA4°1 71eol2t T 4= Sloh A EQ CPSe @
ANAE ARtESHY EHSHA AT 4= Sl= A"
AEE +5T & 9= 718t 7]€olgdl(Cinar, et al,
2020: Ghaemi, 2017), 8412 71&2 71€9 5%
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HA5Ho|1 AZA AAAE FAHE A= 9
+ A37)3HTTP, Trusted Third Party)2] AU &
A7t 28 Y= 95U 1ol-F-1o|(p2p, Peer-
to-peer) S FEZ & Y= A7 (Carter &
Ubacht, 2018; Conoscenti, et al., 2017)Z <lAlE]
I et

25

o

A = ESAAA LS Nakamoto
(2008)9] =&l s &@T Yz}l HERQ
of sl Aol &Aoo
S 2stA ot v A% olFAE
A 52 AT 2N TTP7L £A4 614 ¢+= p2p
AAE =8 & AAH]ani, 2020; Lamport, et
al, 1982; Peters & Panayi, 2016; Zheng, et al.,
2017).

SejoA HEZRIY $HA HxE t7igd E5A4
9l 7]« (BCT, BlockChain Technology)< £AH
%71« (DLT, Distributed Ledger Technology)©]
th(McConaghy, et al., 2016; Vukoli ¢, 2016). ©]
A7A ERAALY 71821 92 SYH5T tlolH
HlolA 7|&& &5l o|F TTP7F 2332+ Al
AolHHd, BCTE ©|-&3t DT+ HENA +44¢
Y Y AR EN TTP7F E46k4] g=
N2 AlE F@st719] BCTA thet =3t 7]
H(Dlnes, et al., 2017)7} Yojgtth. o= 2 E4
QIS H|ZYA ftdo] ofd 7]& & QIARE At} of
Atk OJAIZHA Q159 HARE HEOEH Ve @
g G419 2A0IA FAS FEet AL 3T V&

(Hanelt, et al., 2016). 7]<9l

A ZH AE SAAZE & A 1 =3}
vt A|TE AR 7]13 ASRAF] A

02 &E5| Au|AE ST H[Z
EA9 14952 Brtd AEiA (Feijoo, et al,
2009)%1 Zol,

ojAl EZAQIE 3 sto]u P7to] EHstHA
EEA S HRYA FQOoR Fgoty] AFsg]
1, ofo] wgt EEA 1 HZY A A&t} o}

A7 FLAHOE sojubd ot XY A+
of = 2015EFE 20179 Atolo] 1AY £5
ARl 71421 DLT<F #AHE A9 90%°l 7H7he- ¥l =
YA ZZ2AEE SHEAHBehnke & Janssen,
2020). oj¢t T2 A= ESA Q1S =Y H|=Y
A QY2 H2YA Hith 553 1543 ApEA o]
ZAot=Y = &5+ (Queiroz & Fosso Wamba,
2019) ti5-& BCTY p2p €% 7I&ol HFH 7«
A Hdor Fotql7] gzolth(Yli-Huumo, et
al., 2016).

Iz HI2YA FAZ Arsh] Y9 o Al719
At 71&2 ERP, SCM, CRM, ¥ MES 59] g414
Ql HIZYA FHEAIARS £561E doitt 5
A& ALE et AT 8 8959 354 84
Y szt vl2Y A% 7]&9 A, & HAYAY T
HolA 71eE FYHA £37] dzolth(Khan, et
al., 2018; Law & Ngai, 2007; Pan, et al., 2007).
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e 2N BEy A 48T 5 xS o
o] =250] A5l theff At skt =W} 73
= 59 A4t g A7 FEEY Qe A
H7lgo] B M2y AY HHY A4LsFE AT
3 gt} A& &9, Lee & Hwang(2014)7F =W &=
T AEI AAE 7HY e B YRYsigl
I, Lee, et al.(2012) ITSM £ofo] =1j9] A5}
of thaiA, Lee, et al.2014)= ZHFL Ao FAA
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Huang, et al., 2021; Peters, & Panayi, 2016). ©|
o[EH|o] A 7|4t YA Om}ﬂoi 29 3714 &
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a) 99 22 Y9 5713 &9 o AL
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/[ 1. Database technologies J

a) Synchronous consensus
structure between
distributed DBMS

o9
o5y

b) DB linkage structure
between enterprise

K ©) Cloud DB sharing structure owned by TTP

/[ 2. DLT technologies

I

e) Asynchronous consensus

j \ structure in Blockchain j

source: author.

(38 1) MELA 2% 7]z Fi3}
(Fig. 1) The evolution of business ledger technology

WSt Qlet,

o 2H¢E 7|Wt 3¢ H5E THYF X BH
A Aldjof o|22A= Ao FRAT} A=AES F
AZ17] 913 TTP7L Se-EolA 942 74 &
ske AAIE 28 &83 23 0104 HT o] TTP &
AE ol 1H-§Z ook sl A|(Crosby, et

al., 2016; Shi, et al., 2020)2} H&o] sho] YAt
< fAsk7]o] LA RA ALY ZA|(Tian & Austria,
2017: Wang, et al., 2018; Zhen, et al., 2018)%
skl it

Qe lnt mHF Aol ZIUSHAA ALleF AuH|A
T2 ASH FYHESY FRA 5% FA7 sl
pzpi A Ql—OLq.I E[]‘E]- E5k E.Z]}Q__E Uﬁ/\é_],]‘ /\]ﬂ
e HET & gl Ad o] difol Aske o]
E1Hﬂo]/\ OJXT-_H;_\:]-}_‘_ :F-k] 9] El:['-_ﬂ» iPoTSH 0_]?(]—.9_ [¢]
A= AR 714(DLT, Distributed Technology)

6 2021018

of BlIAYAT} FESHA HSih 2440 HRY
A FE A FARAE ATt Ee SAGH] B,

p2p 57to]7]o] HAlg F7toltt. DT Ei= AN
ojgt 7]&9] dlo|EHo]A 7]Rte] B4l = B
SYHEA B TTP7F EA5HA] o= AlET 5 gle
p2p HEHT &HolA AHos BAild o] &

A= Y= Tf 999 FALT A GET 5
U= 71eS Lelth DIT 71e2 YRHH o= 271A] &
Fo| F2E 7RG DY 2 =F).

d) moj-%-mjo] Azt Fz: 7H de] &4 DIT
£ A8 p2p 9 AIAFZ AU ZH|Ql Y
A FASHE ¥ Ud AHIA(DNS, Domain
Name Service)gt & 4 Itk (McConaghy, et al.,
2016). DNSE p2p HIEY = eyl Auto] 2H
4= 0] 9l DNS Al¥7F fAIok= 24 &
A4Z GHo7| 9 ¢4 Aol AAEHE HES
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Z A4 o] DNS Ao SA] BHIT 2= T
231 FOJAIFS Z4esto 24 BAIE 27kl Qe Yl
oA =w|Ql v 9 Al fAIR

JE 712 02 DNSY ARgl= DLTO oiA 9
7K WA A gt A2 At
(Belotti, et al., 2019). A A= FEWATA(CFT,
Cash Fault Tolerance)2.&, p2p A YIEL A A
ARIS) FHQAQ R HENT, AH, B AT
E9o} To] HIARAA AH, o7, Ex= 5 &
Folal EA HIEYA A|A” 0] AAA o R fAE 4
U= B4 et dutd o s YEYA Hof B

1 & S(ch7F AA(n) 50%7F = A %= g
Z n ) 2cf + 19] FAHE g FA HER T A AF
2 gHtz A AEsickal 4 A Qltk(Belotti, et al.,
2019; Vukolic, 2016). & ¥A& HIZEWATH
(BFT, Byzantine Fault Tolerance) .2, ¢t9& o]
U g5 4 gl =B Feol=E B p2p
AP Y EQIA AJAH”0] Alg] AEE AT 5 Sl
AFZ TopH, PerH o g ool L& f(bf)H Tt
AJej o]Ake] A8 Q)& Tt ZAstchd(n ) 3bf + 1)
YEQA AIAF2 A os fAEH dA 3
H(Christidis & Devetskiiotis, 2016; Shi, et al.,
2020). 134 DNS Z2EZS E3I5 7|£9] DIT
e TY AAE T H AdShe olsAEE W
A 4= gl71o] it
A Yo 82 &8E 4 Qi

e) EEAQ, &4 g9 HEYA 12 HRYA E
HAHLZ YA (Atomic)T YA (Consistency)&
FASHoF oh= ARk E4Jo] Stk Aol ER
o] AYEH FAE O] Qe ZE EA4 A4 1
237t B A{EAY B 47 90 48T 5
ATt 2 Aol A-EskA] Wotof gtk o),
ol EAHo] EAlE| o] 9l BE EAE ¥
A9 FHE ool AEoA e Rt AEHE 2
T FYsHA A oF etk £ TetHLuy, et

al., 2016; Vukoli ¢, 2016). £3] H]ZYA AL

AHE S A = EA|E o] 9l v Yol 5
FHE FASoF st AeiH4l(State Machine)
A (McConaghy, et al., 2016; Vukoli ¢, 2016)
WEAI71A] ZeHY o] & g3 FYe Ak
H Adsts o]FAEY UHE AlF(Nakamoto,
2008: Peters & Panayi, 2016; Tschorsch &
Scheuermann, 2016)st7]9] H|ZYA A=
AR ddo] 24 kol I 7€) DLT

7lee 4T 5 AT

4

Hn mo 1o ok
Alm

JI8Y Nakamoto(2008)°] 2laf Aot E=4Q
+ HEFQ ¥23b= p2p 7|9k} EAF S5 04
LES

ole] Zo4 FA hHoR WE: R
2 59T AR AAAY 22S 44T
729 949 AT QDY AT % Gl
2E20] ANl whet vz A GYoHE DITE
Ao] ZEA A A T TS 27 9.

2) 939 #2QH 724 UTXO 223} £54

T2

AE Apabolgt tAE
HY7L BAH] Sl BE 2l
@o}7| o]d9 gAd Fl == Fits] BAT 4
E4 2 gAg 3|44 (Digital Scarcity)] ZA)
SUSA710] ME 9] AZ AL 5O2 HIER] o=
AAA 7127k LeKSzabo, 2017). 22 01 ©
A7 EEA A AF] tfs) FEshe o= AA, &
EA91E Ad Edo| obd HAE A AAE EE
4 Stk Aolth. &, ESAIQICE 7|5He 24
2 e AR ESAR1Y 124 E40E Qs HA
g sa/o] HAETE, A E ol5AE TA) o
oo} 53 2ol 7HE BRT 4 A HUtHBack,
et al,, 2014; Bonneau, et al., 2015). B4, 240
H|AIE] p2p HIZYA F7HS AE Sl 0 E BE
g 4 Qltk= Aot & TTPY SAU Y flol= A
e GARF Ztoll HAE 2] AAH 7} 7RsRE p2p Ul
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(B 1) UTXO 221t AN 2Ho| 74Eat EF H|w
(Table 1) Concepts and features comparison of UTXO model and Account model

Features UTXO Model

Account Model

Basic concept
the transaction.

(Tripple entry accounting) Records the asset
movement (transaction history) with the result of

(Double entry accounting) Maintains account
balance as a result of transactions

Structure and
status expression

(History-oriented) All transactions (histories) are
organized in a manner of a directed acyclic graph
which expresses the details and association of all
transactions including STX and UTX. Blockchain
size also increases as new transactions is added..

(Result-oriented) A table containing all
accounts represents the current status
(balance) of each account. Table size grows as
accounts are added and is independent from
the number of transactions.

Result .Of (Append history) Creates two new UTXs (pay and
transaction
. change) from the output of UTXO.
execution

(Update) Update balance per account (row
values in a table)

Account and
balance

be identified at individual's e-wallet.

(No account & Anonymity) No account at all, so no
balance at ledger level. But individual balance can

(KYC) The balance is the current value of the
account that is maintained as a row of a
table.

EEA4Q A2 o] glofE#|o]A 7HE Aol A FA| =]
o] 99 AA R (Account Model)o] oFd HJALE E=H
A 2H(UTXO Model)¥ E4]27](Double-entry
Accounting)”7} otd AA1E7](Triple-entry
Accounting) SAAARE AHEoH| wfEolet & 4
At EEA919 UTXO 293} gloje o] A9 AH
Tdlof tigh E49f | i= (& 1)o]] QR HRel L.

H| 2Y A o) A ERA Aol A FARKC]; 2
oot SLufR}) 7ol oYl ApAR weko] thet g
(Agreement)9] ZAxtolt}, YHIF O 7 To|E{H|o]A
.?:]ZT-Oﬂ_‘—_—. EEHXH/(:] A]fiﬂg] 73_1,]_ x}l:ﬂjl}- EHl:ﬂoﬂ _":_ 7]—
;(] J—Eog E/\]oﬂ 7]E—]-L EA1$_7]A]AE1.9_ 3rQ

SILHCai, 2021), YA E A4 HIE 34.7}_3_ o5
o] 713te] 5 A2 ERAL Tl

Apitol et A9 ol Ees T2 7]—1

E270l0A 9] ERAMAL AL ERHAA &
(STXO, Spent Transaction Output)¥} H|AME: E
A Z2(UTXO, Unspent Transaction Output)
o7 FRENTschorsch & Scheuermann, 2016;
VujicTic’, et al,, 2018). STXOx HAE AH4t9] 7}

8 2021018

A& Yel= g8o] 2828 BF A (output=
input)¥o] ZEsh= 7HA7F 710l o ol A
T e UAE A4S Tote, UTXO= 99 #
Al YAE A4 7R 7} o2 2B EA] gt
(output=0) 23 Ap2o] 753 gA g AARE A X
Eissy

54 ERYAY =2 9, A4, H & 9
doz FHHY. A JHL g HAE A4t 7t
E= $ HEd] s 7S 253 ol d ERAA
3H*]%I(txHash) 2 ¥9%+= FA(prevIxHash)
A AAMTY FEoE FA4EH. &9
E= Pr%f%} At} 749 S 7HAE
5 Al &R 3712 28 EHE o
St g E/‘]’é‘_‘:} ERAA dd= g At
249 gAE 23 F4E AY
A]7}(1ockT1me) 52 xel,

_O‘L
ul
e,
)
rjz

4
o=

et al., 2016).



glo| g o] A0 A o] EHMA
glo|Este &x2u S-gEx|ut -‘%
A9 BEE WAAZ] A4 o] tehditt,
A FAAA A ST HOoR 3TEE 2
ﬂi IOlEhﬂlOlA 9L 3ol AEE o] 2t
o]
_(_8

1_4

_>4_°3‘~
TBE

2 ox
R
NMérIrﬂlIm
O m do 2

C

> 24 [

U 728 AT ey wstel 224
o 5% gl A8l 3t

oA Zl

o] o }%E}—t— &9 OlE(%‘#%)— Y wE@st
Z, (O¥ 2> A%} Zo] Stage noflA ERH
A T21—8— ®7F 28k 409 Ftol = UTXoH, @
oA 20& AL}/ Y3t ERYA tn0f 23f TS T
A (Stage n+1)ollA] EHAA T21-2 STXE HAHH
A 2L UTX ERFAY @ A79) T329 T219]
ALEA ® AFY T328 B 45t A4t o]&
off thet o]gdZ 7|3ttt 0|9 22 A0 E E5A
AoAe AHR71ES T328 Ut 3l Hgt
credit, AFAl tigt AH, L FEF(FAR7E A

Mgt A4t o]F W) 59 Al 7HA] FES Aol
71557100 AHA157] SAA Ajolet b, 24 H 0
2 FolvkA g7t 2 ZAQl ZAMI (Auditability) = W
570 L% A9 a4 gEo] o]F &8t
ado] AlaL Erk(Peters & Panayi, 2016).
EEA4R1E YAE Ak HEote A0 &8
I E5A4%10] Yetli= & A4 o2 wHatEA] o

=t ole Hl2Y2A JPlM FEHe S W
3ol glom BA YEYA HolA ot =Hxol &
249 ERYHE STXO|A B4:9] UTXE Bt

g fo]A] F A4t 7HA]= ERolghe Aot ot &
AAA A FF2To] M2 SHE LIS i A
A E3Fgo] F7FHRo]l EFAIIAE EYA W
o] B3FF = A THA7E SIS & Sl AR
A2 5o 2R AMEE BgE Z3-8olH, o] 4
9 o}t B dat o|=el 24 glo] A7 STX
7t A=, o] FQlH|o]A(Coinbase) EHAAM
(Christidis & Devetsikiotis, 2016; Tschorsch &

Stage n+1
T tion: T32
consume (20) Orj;rl;i(;: E(%n
Stage n Balance (40) & (0) Status: UTX
. . /| Tnput: 20
Transac'tlon. T21 Transac‘tlon. T21 prevTxHash: T22
Owner: ® Owner: ® y Output: 0
Status: UTX tn Status: STX y B
Input: 40 Input: 40 AN Transaction: T32
prevIxHash: T1 prevIxHash: T1 . | Owner: ®
Output: 0 Output: 40 “J Status: UTX
Input: 20
tn: ®40 > @20/ ® 20 change (20)| prevTxHash: T22
Output: 0

source: author.

(a8 2)

EE7212] AB(STX) & DIALZ(UTX) EazA2] 0

(Fig. 2) An example of spent and unspent transactions in a blockchain
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Scheuermann, 2016; Vuji¢ic, et al., 2016)°]2}
gto} HEFQIY B Hx 559 :’O]Hﬂo]’\ E
A H oz 50291 (50 BTC)o] RAEH AL, A
o] 1 AtEA] (Satoshi, 10-8 BTC)7HA] %49 w7}
A = 210,000 0ttt AW ZASteE A4
Foj & B3 243 (Bonneay, et al., 2015;
Tschorsch & Scheuermann, 2016; Vujidi ¢, et
al., 2018).

EEAQ 942 p2p HIEYA Wo EAsh= &
< A4 &4 (Ownership status)2t A3 H 7 0]
o] (State transition history)< WEFH+= Arg] o]
A AE|(STS, State Transition System)°]tHPeters
& Panayi, 2016; Sunny, et al., 2020; Vujii ¢, et
al., 2016). 574 Al-o1A <] °J"‘<H Qﬂ/‘c}‘:ﬂ(G obal
State)& Uetl= A& £5
Ao EXol= 2 ERMA
AAS S Hfaf ZFAre] A

o AR G

o_L

o)
i
4,
s
>
i
(@]
hu
<
K
=
£
wn
=N
@
o
[\o)
o
[\o)
(@)

Vujicic, et al., 2016; Zheng, et al., 2017).
g9 25 94 A gEE Fof AFgES
Rtz Aotk ESAIZ (¥ 3)9 A% 2ol
H WA @it 25 THRolE 6t EEA4 9
glojel 729 £ 0= Qs MA| 55710 4A 7]
£9] At e B o F240] gHE
1, 22491, B2 STX, UTX 59 +%9 oJul7} 4
ghe Uetie f-a/d(Validity)o] BEE.
U = AR 71 2H 02 2 ERHZ o] 2
7hE]ojof 5}7]9] writable A& Al St AIE
AHES ol gl 7129 Hlojg#o] A 7]ukE 7Y
Al7]gko] 7)o Abe Bz gt o] glo] R A4S
HESHA] 53 £ st AIE AMESHY
W0l M7t HASHY o] & & AAT 4 e +
25 fAeE710] el g £E5 Yo EXRHY
U&= #4otA ot g 7HAA ZoHEE 3
o2 A9 FAHS gHH. ol= nHx|
CCTVE HA8] w2 | s 57+ MY 7F Akt
Al anet gl & Ao

229 AHY WAL 2 GAGORA T

O

u&

rlo ) rﬁ

Genesis block Block n Block n—1
Last block’s hash |---| Header Header
L-»| | prevBLHash |-q---»| | prevBLHash 3
mtRoot B

s
2
1

L
i

Body
Merkle
Tree

Body

(eaf Nodes | [R (t1) || h;(ty) |...| hnan) |
Transactions t -

source: author.

(18 3)

SEH0 75

(Fig. 3) Structure of Blockchain

10 202105



%93t 7|8t 7]&L ATt
F5 3} S AI8(CSF, Cryptographic
Hash Funcuon)% A9 =2719] o]l (H A A) 25
Bl 1437] REZALEAIA 89h)E WP &
FEA EY g3} 7|H9 7]EeFolth CSF= ¥
U3 One-wayness) =2 HAFLZTE AL H
AAE 9FAT 4= 7l0] d2ste] 7123 AbHo]
u] 2] A4 (Preimage Resistance)E 7HH, 5
glolEof ths 4 TLet shAlE AHdste 2348
(Deterministic)Z ©|-&df &Y HAA] Ao AME-E]
1, Agdolg7t WoH o& E7Fs3t sjAlgs At
&= ARt (Pseudorandom)?] E4& &85
YRR Ao AR ET, YT Al A= &
o9 tlole7t 24 4 gl S=3(Collision
Resistance)?] E42& Qs HAE A&(M2) &
+ Hlol Bl &&E= 5, AU THE I
Hof| &L= HPeters & Panayi, 2016; Sharma &
Balamurugan, 2020).

HIELH £ BAE 145, He 9 =&
(Leaf node)7t HloJ8 EZ(EHHA)9] 453} o
ANFLE FolEo] AFHL, o LBVt old HE B
€ =B o|R% F /Y o9 k& HojEY Y=
3} A& HYEE o ERFRE 2=t £54
QojA stte] £52 diF E50] AAE AHY 2
€ FaH(Valid) ERALAE Aot AHGEHT
(Tschorsch & Scheuermann, 2021; Vujici ¢, et
al., 2016; Zheng, et al., 2018). ¥Htd o7 ET=
FEOJARE Ql RE7IA] 613407 FEH=T v
3 HEED = 4P R {L5HH. o|2e HEEY
o} 453t A1 EAS L85t HEEFY 7]
7t Guto] =] 7t AkEH MEEZ] Y SjAIgto] EF

359 mtRoot F=ol AFH sHAET FLstth=
A9 golety HE o] Y-8el §lo] sfd HEEY
o nE ERMAY §84, & T A 471 E
o] MAE|Z] OIotSZ BE&H0|1 QA I &

ATH(Shi, et al., 2020). E3t &2 g9 £E2 24
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A o] BANE EA 9RE 7o 724
Aot7] YojA= EEAQ YEYI=
< olH AR Yo AYT A
F AlgE]ofof 5} (Jani, 2020; Luu,
et al., 2016), @ AEHA19 EA WA(Luy, et al.,
2016; McConaghy, et al., 2016), ¥ ® 9&44 B&
CAAES tist $H9)(Christidis, & Devetsikiotis,
2016; Vukoli ¢, 2016)7} A =|ofoF gt}
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HEFQ] 59 sty 75 ES4Q1] &8
L 2= (PoW, Proof of Work) 7]5Fe] gkol+= ko
o AgS AgtorA] P H67H (Permmisionless)

|2go]7]0f| oA 5 Bstr] Aol A%} BA,
a3 BAdolgk= 7 stofl £ A1 Ao 7
Ho 2 YEAZL 2FH (Id 4o 89 HE
F919] Aol F=7](Crosby, et al., 2016; Jani, 2020)5
AT EH O E5F ZaolA A0 A== EARAY
At @ o] ER™AH0] 7H] HAZ Fol A=Al
A AutEe A, B3 @ fFAEe] 23t 34
EfAH0E 2L ESZ AY WA B4 gt
AT 52914 S-A4o] WA= o] Sict.

9| A2 AE EEAQI YEYA EA
Y EWAS Aok AL BT BAdolzt= Al
Z7} Q7] wizoltt. Aol fEAEo] AFESS
Bst7] S8 YIE A7 8ete E53HY I

>~

A Q9] 4 WA AL, 01 TFT B A
o) o4 grOR NFEHY F48 AHFORA A
228 AU WA FYIE, 29 6 PoW %E 271

=
A4 S Aol ANE Jul7t £BSIE PoW 4
A2 o1 SE3] sl S5l TalHolx E

PoW 339l $57= HEYAe) Folof o) 2
HESZE ¢4 p2p EHD

A48 9 5 g, e 4
Q
=

AL Sl HolE9] §old AOH EZJFJE} . @
FojE2 THHEAAZRH A+t £5& $AI5H,
ENAL| ;d—xHx% A5 B29 E}o]/\%lq 7|2 &

AL HA UP“°1 52 AL o5
9 %ﬁﬂ% AR & @ AXS E50% AAHY
SA1R19] Xﬂ°‘ Aol F7HAppend)gtth.
o 549 ¥%2 FAE FY
Joj5Z 7]&9] Hlo|EfH|o] A 7]Ht
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Bitcoin Lifecycle

® Propagates
Potential

Clients ’r}_e_v_v.:l"R

@ Propagates- 4
TR, 7 Gossip \

{ protocol
network

® Creates TR, “_

@ Receives
a potential
new Block

Miners : Executing TRs and creating Blocks.

Peers : Maintaining immutable & valid ledger.

® Validates a potential Block

@ Appends a valid block
into Blockchain

source: author.

(O3 4) HI5{7kd S2H|212] ‘oiF7|
(Fig. 4) The lifecycle of a permissionless blockchain
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oA Aot Zo] FFARI AU FAoHA
(Fork)E 7FA1A €t gte

59 a)ot o] EFARAE A&H R 28

=
M
O} mg‘
S
il
£
rr
o

Z Zolo, vZAAA 23 E 7H] A9 B
T JMZEESS 59 7 7 AQdE BALS
EH Rt AZHHIEFRRIY A%, Ao = 670
Eo| A== A7k o]Wj7HA] A1¥HE)(Tschorsch, &
Scheuermann, 2016; Vukoli ¢, 2016)°] A4 Y
EQF Y9 BE ESAQ 9ol 71 11 ARle R
o] =gstA =t

o|¢} Zro] YIE A et FH FA(Y, Sybil
Attack)el W YRR AR E= HAAYH,
A gto] ZREEZE Qo] YEHT Yo TS
= HIAAAR R (EA)S DA AIZE ol
Al YR 1 AL E BYEE AS EFAQ
o] ZY E&= e A(Christidis & Devetsikiotis,
2016; Tschorsch & Scheuermann, 2016; Vuko-
lic, 2016)°]2} ohH, o] EFHO = Qs EEAI0]
EHAZ 7HA Et

Nakamoto(2008)&= 0|49 p2p A YEYA
oA siAsHA] olld AR HHEAFY &+
Ao it |2 (Lamport, et al., 1982; Peters &
Panayi, 2016; Zheng, et al., 2017), & o]FA&0]
SHH o2 WA £ gl PoW 7|9 Y AAE &

8 29| Y 2 T ¥F 24e AT

oo @ <
L (o m & oo an (U

=

1
e

4y L

T

6]/(

%

o

o, PoW HE E7| AR 54 & At &
o thst v]2AA(non-deterministic) S22
gtejet AAkAtea Aol gE|EH(O'Leary, 2017,
Vukoli ¢, 2016), FEGE 29 77/ =] EH
A4 A7 58T AL G ) AxS EF B 58
59 A5 A tigt o] A Zheng, et
al., 2017, 2018). T3t PoW 7|4Fo] E24Q12 £
At FAAE S50y Al7ko] Ao wt o &

A8 S B3t AEAtEo] ZAA SHotA E
of gt 2 AZA A&(Mining Pools)o] DA A

29 At ol A5t 5 € p2p7t oFd 9
53t AFE YeEfA =9 cHMcConaghy, et al,,
2016; Tschorsch & Scheuermann, 2016; Zheng,
et al., 2018).

ojof wet LA} T o] et FHE BHS F
2ZJsto] =9 FFAFE 42 Fa}|
HAQI QJIAE B ZAE tE BHolA sfast
+ PoWE ¥R et ddT4E Aok £
ARl 715 Aok 7 A=A, o]F S et
S}H|(Altcoin)g} 3tcH(Back, et al., 2014: Bonneau,
et al., 2015; Tschorsch & Scheuermann, 2016).

#AQ PoX 7|5t F9f ZREZEA= H5st
¥ BH{AEgo] wet QA d A Folste A&
29 (PoS, Poof of Stake), A& v FEH PA
& ASH d#EAE0] JAHEAS HEle H9AES
H(DPoS, Delegated PoS), &54 9 2ol A B

o
ol
Y
i

a) Majority's Blockchain

ees-» Bn | Bn+1}+{Bn+2 |-+n-->| Bn+m|<---E

The longest chain (valid)

__________________________

GB: Genesis Block Fork (invalid)

source: author.

(1% 5) 71 2l Hola 23
(Fig. 5) Longest chain and fork
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Aot A} sk 52 (PoA, Poof of Activity), 7
7] g 71202 BAsE $2EF5H(Pol, Poof
of Importance), f7]A17te] AY AL LEE A&
ol 733’—1-/\]7\}%05(1’0151“ Poof of Elapsed Time),
2 o} 9] A T geole AESHEE
(PoSV, Poof of Stake Velocity) & thst &9 =
AJo] Q=] O k(Shi, et al., 2020: Tschorsch &
Scheuermann, 2016; Zheng, et al., 2017. 2018),
A 7R3 lotA Fg /ol EAfskA] 710 o
Qs = AQHe o] Wh4lo] ARt Yo AfRE &
1 9= AAFo|r},

TI'OE

2. SEHQI AAHO| 2H

1) 1A v EZQ
2008 =] HIEZRIO] A= HA da &g
EEA 91 A AHl(Nakamoto, 2008)< (I 2)°]A 9]
A5t Bie} Zro] 1At ook 7]9ke] E5 A Q10A,
AntE AR T3t 24 o]t 2] (Ethereum) 2.
2, 191 FAojEgA ol S Fdstr| gk stol ¥
YA s B (Hyperledger Fabric) AAAEZHA] A4
Aoz 7 Xqﬁ‘ﬂﬂg Aot A st it
HE J} 22 A 540 HAE A4t
S ol FZ H?l EHY 92 /A
St —15&‘5‘_ Al&st710l SANA oot 75t £
AQlole} gtct 1At EEA42 AE7|&d 24
Qs 27tof] &S 53 %™ DIT BAIE &4t 3
et MEL AL R o] & AT 22N 7|59
WA= o] Rl gloJelH|o]A o] Qfofl= AeHo] §l
A LY FAFA] 7142 7]eH JEE o|F
o gtout o}t T2 AR H3o o]99 tE
H| 2 A ool ErhE S ot x| Rttt
« ERHAA A A5 A 1Ad EFA AL o
EjHo| A A&RF TTPY BAY $A7} B44o
Qe 279 AF2RE TTPY SA ¢lo], H=
ZotA] F2 A FARR ol A AL &

QHHEEQLHU

]
]
A

]

14 2021015

= Hol-F-3of L& F7|H 0= AF5Iuct. 1
gy 1AY ESAIL HS71E 71 YER A0
710l Tt ofote AASE F4Y #ARE
o] HAAE 7HE o] 9193 (Christidis
& Devetsikiotis, 2016; Tian, & Austria, 2017;
Vukoli ¢, 2016; Zheng, et al., 2017, 2018), ]
2 Qs F=AA g Hef 602108
Mo E5 A4, 2 Al o7l EF0] AREHE x]?ﬂ
FoFA)o] AREI 2T 7/ ALY ERMAS
A e o] 9= A5(Bonneau, et al., 2015;
Vukolic, 2016; Zheng, et al., 2017, 2018)9] <F
Ao] =t o]9le] ool EEAIQI 7e= A&
5t7] oA sttt
H| ZYA mgtoluA] B4 1A E5AE ++
U 2o 4= 9= A4 YEYFol7]d 74
7} A% Ao Hofo A ERMAY &

HES= Q2471 2 & Sl 9neitt
eary, 2017; Wang, et al., 2018; Zheng, et
al 2017). o= & Qe H|ZYA HlojHE ZF

+ 983 ERAHC] FFUA FEHE &
O]HV‘] FA|(Shi, et al., 2020)7F WA= <
ofn|st7]of] HZYA A= Y H|57HY
LﬂE-ﬂﬂg o] 4 ZAI7F ot it

€ 999 A EA: HIZRY LA A2 Al

O] ToE o 7| AAEHS A B A
B2 e S8 12 ARtolTt B RAYA A
< B4 sl AlAF 0 & A EE= o] oY
A7k =0t A AH o2 Aol H|RYAS FQ3 &
A Aitol 710 Al AlA”o] =QIE wf 7]E AlA
1] A5 BAA THA F8% BHEE
7hE 22y 1A ESAQ12 HE 11 e 7
=4 $94oE BT B AARTY] A5
213t 71501 A9 §i7]of HIZYA FHof =Y
ol oIt 170 EEAQ AlAgol2} o)
H g A AR s glo] B R 285= dest
¥ A|AFE 4 A AL o] gt o]Foth

r*° ﬂZi
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2) 244 olH 22

241 EEA4Q1QI olE 2|8 1AH E5AQl0] A
AT AR B AT RAGHE 7] s= ATE
A 9%F(Smart contract)S EYTOZ2H HZYA F
SHNE A & Aol YL E=TA S5
H(Hewa, et al., 2021; Jani, 2020; Tschorsch &
Scheuermann, 2016; Vukoli ¢, 2016; Wang, et
al., 2018). AHLE Aozt A <oj7} obd AFH
oz Agf oFto| 7|54 A kO 2 A (Government
Office for Science, 2016), Az A% 270] 5=
2 4 A7t A2 2 AEo] ESRAAHS TAYA7
E5 ot ESAQY WAH AfE ZEIH(Jani,
2020) E= A% 274 AdYoh= AHFE S EHA
A Z2EZE JYHh(Szabo, 1997).

OB g9 AntE A% £Y-FHY 1F0|)
Solidity® Z2IYE7]o] A B wzYA
o

ERAAS HGT 4 9L,

ol2 ¥3gtx|o] ojf g% 7MY HAI(EVM, Ethereum

8 7|3 vl E 5

Virtual Machine)ollAl A8 (Beck, 2018; Wang, et
al., 2018; Luu, Chu & Olickel, 2016)=]7]o] &2
AN A AR A7gsl il o2 H SE) AFHEE 5
%= A A% AKLuu, Chu & Olickel, 2016)

ofc}. wetA oe|Z g2 AnE Aok ARY 4 9
€ 2593 2%E(ani, 2020) Fe 24 S8 1

23S L3517 Yot ZAE(Kim & Laskowski,
2018)2.2 QIAHETE AHLE Aoko] Lol o] g
glolg, 7] JEY, B4 3o, 9 29
B B 59 4ASOE A I 1AY &
EAQ19] 7153 AZ ol AntE Ak AZ3t of
ZgA 0l ASE 7H 6415 A28 (Wang, et al,
2018)2.2 A ATG(IH 6)9 b F=). ojd &
oAl AHtEA 2 ERY A Ay o3t Aot
1) B]2YA Al F7tol| Fofgt Al FAAEY AL
A oo mel AnE A 2Fo] AJ/4(Creation)=|of
2) E5A4Q Al2"9 HiZ(Deployment)H o] A%
Hrt. 3) ofZ A 1A A A%t (Proposa) 22 A&

a) Smart Contract Lifecycle
1. Creation »»> 2. Deployment 3. Execution 4. Completion Blockchain
= L = System
& | : ™ 8
oo | IDepl ~ ~ uto : . Application
Negotiation eployment Freezing | | Evaluation execute | | Updating Unfreezing
27 4 Contract
v ‘Smart assets : transaction|ledger assets o| P Tncentive
== contract 1 C
EI’ [ - onsensus
Smart Contract 4 {T_ri%%e_r_ . Network
(Trigger conditions @“ I (status)  (Value) ! Data
& Response rules) =) @Condition 1: Response 1 g—> b L d
Proposal | Condition 2: Response 2 ! ) Layere
; External ! i Architecture of
(Clients) - ) | External .
Data Source 1 Condition n: Response n | System Blockchain System

Source: (Jani, 2020; Wang, et al., 2018) combined & revised.

(03 6) ADLE Hofe| o7
(Fig. 6) The lifecycle of Smart Contract
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vtE Aol AYSH Ate] A 27 FZo]
BWAAS, SET Atold g Al it

=]
AP 4= Sltt. 4) FFHoE ARLE A
Al ERAAE &85 ESAQ1 4%
ZH Z7(Completion)¥ = o]
ZAo]E(Jani, 20201 7HITH(KIH 6)9] a FX).
oltjggo] A3 o}HEto & ATE Y™ EFAU
ANARY] A ANEA S BRI EN Y7 H]
ZUA B4 oS Al et ERE R Y F
HASIATE H|2YA FEA AR R d] &&
A7l o 22 2 7HA] A|2Fo] QU
cHZYA @AY 2 olH 2 IAY EFA
1t HEZHA & H]S)7F P49 A HESR Ao
7lo o] BAgE = AlAgoY ey dA
o HjZYA A A= W 2 24 59 S
A3t S2EY AR AL ASAETAH(AML,
Anti-Money Laundering)?} 8498 A(KYC,
Know Your Customer)& &4(Cartier, et al.,
2018; Government Office for Science, 2016;
Hewa, et al., 2021; Moyano & Ross, 2017)3l°F
Sk 977t Q710 IS BT £ etk E
o olH B3 AHE AoRS AootHQl olHE 4
Aot S Eof §lou o] E3t 5US FAIE A
H| 2Y A0j| A= 3H|RHE o] ZojEof Sl A2 st
¥ & AAol= AL $8517] ol
A A9 At 14D ESA Qo] F7h Zefst
£ A PR Qe A 9 AA Y HlE
e fAsH] sl 2 A ot &2 AASHE
Oe 49 AdAo] A2 ARFTH= AHeshe &
o7 21 o 2099719 ERHAY A5 &
£ G40l oF 158 Bk AlZto] AAE= A=E /)
Aot th(Hewa, et al., 2021). 134 LH 2 H]=
7tE9] A% 29 47,000~60,00099712] EHAA
A258S 87(Chang, et al., 2020; Vukoli ¢,

:

16 202105

2016)sk= 752 2ol AA| B|IRYA G0 A&
5t7]0ll= o As] AsA 2] A7t i FHet

71E AN 2RO AFA A% olE e 1F Ao
9] SolidityS Ar&-dto] AULE A9FS ZHAd5}aL, 0]
A%E Sl QF AlA”T A Fodse] 2
T = ek AlFstal o, 71E AEAIAH
o} AT -840 Aol 9loH, 7]& AnE o]
AAY o] Eq A= Solidity7}F FA 10jQl 59 A
T2 &8 QA 7 ET= BRYA 9§90 S8
7} 22 Holt,

3) 3419 sto] = 4%
dastE ALY 1M EZA AT} 24| ofH 2%
oA Uehdd E2A4919] AFHS sk, ES4
Y BIAYA 7HEAE Alrst] ARk A3Ad £
ARl EEo] S5ttt sto|H Y% 2 AR
A7F &2 2-HE=-E0](Plug and Play) 3422 &
A AARE RS 4 e ESARL AL &R
FEO08H, 2016950 2= Ao o5 ATE
H(Hulea, et al., 2018; Sharmaa & Balamuruganb,
2020), 3AIH EFAIQ A|A”QL sto] A2 o] A
A} v wsto] ot 22 £ 7HAIH
« B3 7 5748 YIEYA: AMLY KYCY
TFAE Hh= v 2Y A FAL 715 Rl Aot
7h obd WASHHE ARE-SioF stal(Government
Office for Science, 2016; Hewa, et al., 2021),
EZ Q9| ofurt opd AlEo] gl AT
AR 7E9] AE 5o gt o]of we} slo]H
AT ESARIE A5 7t glon, YEYAY
dgo] =7] el HHA AB|A AFAHMSP,
Membership Service Provider)2] Al &Holo]
233t 9171y YEYA(Liang, et al., 2017; Shi,
et al,, 2020)°]t}. sto|H A9 719 29 IF
(Operational Capability) o8] AR} &G
mjof, Y% W E FFE MR AE B E A

9= 8 AAES AEStcH(Hewa, et al., 2021).



© H]IZYA A so|n et A BdZ ARGl
oelto| A= AFE 2 Ei= d AHE A B
g 4 Qloy 7189 B4 A0l FFolal(Peters
& Panayi, 2016), 453t 7|gt EEA4Ql0] AME-S]
+ UTXO B4 g2 7159 ojga|el HATA]
o= st QM AdEiE] oot sto]H e
AR R UTXO Bd F 7§ 78 e s
FAFOZHN BIRUA QLARRIQl 1 AE Ay} 7]
29| ¥ IEE SZAItHHyperledger Fabric,
2021). &, 144 AdHl= G, IO 2= FASH= AlA
Fel(World state) HloeHo] AR ehfi, EHAY
A3} o2 EH 9| A Sk ESA|RI0) AARITh
« A9 ARG A E A5FL: stol AL
ASE AR 219 tE FRE 75 PB-
FT(Practical BFT)E &¥1eE&E AH&(ani,
2020; Shi, et al., 2020; Wang, et al., 2018;
Zheng, et al., 2017)5tY, &% =24} JTE o
+ 98 =E2Q 2E#(Orderer)7t EHAAY] A4
oo} Al £59 S AESHEE o= 5 Y
AAAS tE Ao ZM(Christidis & Devet-
sikiotis, 2016; Hyperledger Fabric, 2021), 2%
20,0007 ERAAES AT 4 A3 &9 Ad
T 1% olYE HE =4 (Hewa, et al., 2021)3}d
ERYA A 79k vj2YA AR gEE 5 9
< W A,
© HOHJ A2 9@ H]RYA HElo[HA] B o] Atk
o] E5AQIZ PO Fofot= H571E UES
F0]|1 FBoHE 7)o A 343 7 59
HRIAIFO] Sloigttt. AAE ot 20169%
o] 5009 €0] "+ o|t(Ether, olHg&2 &5t
H)7}F s doke Abavh WA¥ste] BE EARIES]
F25 Wsks st=xA(Hard Fork)E AAIR v
7} AeH(Wang, et al., 2018; Vukoli ¢, 2016). ESt
ol At EZA1 AT EARS =71 24
& U= AA)7]0] o]F HIZYA EEE B85
< Uiz, 53] AWLE Aofo] 274 o= Hj2Y A

1ol 7N ZetolHA| =dto] A 4= 9l
oh. 18y sto] A SI7HYEQACIEE |
At o] Aol Tad #ut opvet A% 57k
mojet fAL 4 low, Az FejH Foj= E
Ao A= g ¢ U=E Hof glof HjzYy

A Do|HAlE BET & Q1= AA(Hyperledger

Fabric, 2021)& AAIgHt.

Aap7|ut AntE Aok 71E A AR AFA =

sk IAY ESA4UZ B AR AAE St

Qo] AAIE|A] kAL, 2419l olE &2 ARtE

AokE B9l B AlA"EY} AFE = Ao o

= 159 o<l SolidityTt AHE-sfioF 5719 A=

/g AtAo] it olof| Hhel| stojw A2 7]

ANAR 50 9] Z/EI 9l Java 59 W

AolE ANE Ajokg /e & YL sto 7]
& A 2" oY/ o] = ith(ani, 2020;
Hewa, et al., 2021; Wang, et al., 2018).

o FE9 g Lol 1A EEAY AlAEZ
AAE Hdstoiof L, 241 ol5 g2 Y &
HEZ AAlste] AT ol AlTotlont iR
9 254 7150 ERE Yo st=Rg g
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(2 2) HIEZQI, 0|C{2|3 % of0|H &% H]i
(Table 2) The comparison of Bitcoin, Ethereum, and Hyperledger

Bitcoin Ethereum Hyperldger
Generation 1% 2nd 3
Released 2008 2015 2016
Cryptocurrency Distributed Application | Distributed Application
Purpose ) , Generic Blockchain Modular Blockchain
Generic Blockchain
Platform Platform
Type Permissionless Permissionless Permissioned
Network Operation mode Public Public / Private Private / Consortium
Anonymity Yes Yes No
Native cryptocurrency Bitcoin Ether None
Mechanism PoW PoS Pluggable
Level Ledger Ledger Transaction
Consensus
Finality No No Yes
Latency 60 min. 15 min. 1 second
Ledger Type UTXO model UTXO model UTXO & Account model
Service No Yes Yes
Smart Contract
Language None Solidity Java, Go, etc.
Privacy None None Through channel
Interoperability with Legacy None Narrow Wide
Capacity (Throughput) 7 tps 20 tps 20,000 tps
Power consumption Very poor Poor Good
3. EEHoln} 220} ZHN o QF BRI FEAHCE H AT uivt Qi of
O] ARAA 7140l HjZUA FE|AQ ALRle &-&
159 Adske Hejdh 42 A9s 4 QAE of  orEA HIZUAE ST ¢ Gle G 7199 A
A A7 B4 AeAY otE hsetazle w H7FSE) HiR ol S Gl 59l AT 5

HEE BA] 7EA%TE 19874, AlA &7 4 A
2 193] (WCED)= olo] et =234 tfjAHet
02X 9] 24754 (Sustainability)Z 0] At
Q75 A= 582 SA7IA 4o 4 A

g9 848 FEAZ ¢ A= /I (Govindan, et
al., 2014; Rajeeve, et al., 2017), & A7 A

18 202105

o] 719 9] WATA Q41 B AR AJHl 2 (ESG,
Environment, Social, Governance)?] $84°] £
Z+(Alsayegh, et al., 2020; Dubey, et al., 2017;
Fatemi, et al., 2018,; Govindan, et al., 2014: Ra-
jeeve, et al., 2017) HI U= AX A&7FsA A
9] dsk(Marrewijk & Wer, 2003)0]g} & 4 Qlt}.

2 T A



7199 A&7 S A doke HIZUA A8 4 F
o] st 719 S5} AR 2 ARR]eRe] S Al
Sh= ZgrolcthMercan, et al., 2020). YIEEYA Al
9] FFYS AL} EFE O FYAY B &
HIAof| A Aot AB|AE HEshs Ao 92 H
o] o] 7} &5 izt A 0|8 55 Edol= o
49 —Er“é*éé SHotL ol 90| Algsh= Hdo]
rq 0]740] :élﬂ-ﬂ og X .J_:LU}O io]—cd—
of et A fet A&7 A A
EoHCartier, et al., 2018). FE3t FFFo 1:47] 9
e A 7159 AR WS WAL
I 715 W8S AR A T Hitjm ] |72
A g 5 Qle FA/30] BAEofof gtk(Bollen, 2009:
Cartier, et al,, 2018; Chang, et al., 2020; Figorilli,
et al., 2018; Henchion, et al., 2017; Hobbs, 2016;
Molina, et al., 2019; Tian & Austria, 2017).

HEAAHS] £24 FHA & o, A4 35
T 332 FA A2ES St A9 4 qloh
54 3aTY 2= (I™ 7)Y adl A5 =}
Zo] ool A 7|t Y ARSI o]9f e

FaE 244 WA o 7] BAZ oplate,
WA 244 Azl et 4549 BAolt 5

dolfalo] Ak 1S 7ROR & 74ol7le] 33
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527129 el HE 974L A 5 Uek. &

< 3u¢ Y 5P wAlolth. &, 548
HE= 7 71g0] Aste HolEHo| A7t A H
oj7lof @Al F25 7Htt. o] Fxo|A o
710l JEIME AFIAY Be IS w7

RE AE7F EYoHA MR @AY o= QI3
FAo] tdg Aol EART. Al WiAE G
OHXPﬁ(Smg e Failure Point) ®A0]t}. o= 4 &
B B4 Holgdoj 2o EASH He 301719,
kok s glo] e Hjo] Ao Aol o] WAYHTHH 4
< T ARlA FrE ol /e
£ 7M1 Sl

FZ S0] F9¥A0l 4% o2
o =t 454 3B F2E ‘:W CEk|
A(DSN, Digital Supply Network)& ZI3F=]a1 Q)

N';lodéﬂ.:

T2AA 24

o ol49) HAel AYRANAE A1 Chained)
A% 3% TR0 G454 Gl o TAAT
A& AnAo] o §AH(Flexibility)e], 441
o] ofd MERD 729 FFYOEL ety o]

a) Traditional Supply Chain Architecture

Blockcham /\0

( as a shared ledger )

b) DSN Architecture

source: author.
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(Fig. 7) Traditional Supply Chain and Digital Supply Network based on Blockchain
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DSNoj2} gtch(Deloitte, 2016). ©] FFT2 FH0]
ofyrlo] £ gFo] ¢xHE A= g 57
o] &R @ 4 9loH, oo wet glojgHo]
A9] AFAJo] HEE 7o o] E7b5otH, ol
=2 DSNY Af= F440] HE ofHYAAY
s A= ik

oje} T2 A2 /At ] 215 tieteE DSN
F274 HolHE ESAQ +2& FAI5H= Ao] A¢t
&1 0 H(Figorilli, et al., 2018; Ronaghi, 2020;
Tian & Austria, 2017), 1 #2= (¥ 7)Y b
AR vt} 2ot ESAQIL 2480 R WA
7HA719) AEA STl AZEAE 42489 &
AL AT 5= Sl tietolH, ESAIL 49 &=
H AFE BRoby| figo] =28 eEs B
ElHjo] A%t ZH2 IS 7HA] 7|0 HHO &

ol fAIE7]o FLFRAH S A S5 < 9

= W A eiAolet. 53] DSN -, o4 3%

of ozt g5 FA50l AEIA @AY B 597

oA wiA e sig HE= DSN Yol 254191

YT HEF B o=t SFARIY Ipet 54
S

o
02 I8} AAEA G3A KT FH4S 29H0

2019; Henchion, et al., 2017; Hobbs, 2016; Kos-
ba, et al., 2016; Ronaghi, 2020; Tian & Austria,

2017), 9l& 9 9Jokx T Abu-elez, et al., 2020;
Chan, et al., 2020; Gul, et al., 2021 Hulea, et al.
2018; Hung, et al., 2021; Molina, et al., 2019;
Reda, et al., 2020; Sharma, & Balamurugan,
2020) 59 #4442 Hls EFAUS A8t A+
7 Eirs] A=Al 9l

Q
Z8ol9, FHETY F+= DBpia s L-&of

T2 A8, 2 ATE g omE A of
A ‘blockchain & supply chain & traceability’ 7]
T 2008¥% AME F 579 =% B57F A=A
o 277} Qlgo] HAE T} 37"9] =E-2 20204 %
ojut F22 20089 L2 EFoPL, 219 =22 A

S A9 JRIL 9o 11 F 1472 B =54
20189 =02 ARHUY, B2 172 G =8
oA 20199 =72 FaL5k37]9] Aok 2008 %
£ ohd 202 SIS el A+ 5ol 8 A
TEARE 7|d e & A7 S FEekedde

§ 5T B8 4 g9

1) Chhodvadiya, et al., (2020) “A Survey on Electronic Health Records using Blockchain with Attribute-based Signature Scheme.”,
International Research Journal of Engineering and Technology (IRJET), 7(5). / Ghanghoria, et al. (2020) “Secure E-Documents Storage
using Blockchain.”, International Research Journal of Engineering and Technology (IRJET), 7(5). / Sarvanan, et al. (2020) “Food Supply
Chain Management using Blockchain in Food Traceability.”, International Research Journal of Engineering and Technology (IRJET), 7(5).

2) Development and security of blockchain consensus mechanism, ER=50]4] 2018W =2 #HAAE.

3) Salem, et al. (?) “Report of Blockchain Techniques and Applications.” 20198 = =& A
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EpSEy

Searched literature

11

Others |Business |Inadequate| Target

LiteratureTypes
11

Research
articles

Domestic literatures(Blockchain & Supply Chain)

Total
18

34
64
109

12
36
50

Searched literature

100
159

(Table 3) Results of dissertation identification
46

10
34
90
151

others |Business |Inadequate| Target
439

34
128
266

LiteratureTypes
438

Research
articles

Oversea literatures (Blockchain & Supply chain & Traceability)
Total
5
3
19
68
218
417
730

Year
2015
2016
2017
2018
2019
2020
Total
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(Table 4) Criteria for Classifying Research Fields for Research Trend Analysis

Research area

Detailed research area

Business (Mgt.)

Management, accounting, & decision science related areas

Social Science

Social science, economics, & social psychology related areas

Technology Basic Computer & IT, environmental science, mathematics related areas
(Engineering) Applied | Applied engineering area including enegy
(& 5) Ut 24 7|z
(Table 5) General analysis criteria
e Description
Publishing year The year in which the article was published
Overall Empirical Research that present analysis results by observing actual phenomena
research
method non-empirical | Research on ideas and/or frameworks
Experimental | Research with laboratory and field experiments
Empirical Survey Research using questionnaires
Case study | Research that conduct in-depth analysis of one or more organizations/systems
Conceptual | Research to present a conceptual model or framework to define the scope/content of the
Non- framework | research field
empirical Math./Eng. | Research to present a mathematical or engineering model to define the scope/content of
framework | the research field
dop Jdre A4st) BAToRA ATEY] ¢, 8L ER Aula, 9 7)E 59 67 B
W ANA 58E Tio 9 Bajsta, BAZNG A §UER ATEES BF 9 BAST AHEE B
NEE Elasc, s
) A7y 24 712 | e
sp g uss eIy g Ay appy 59 D=0 B
wel 24 710 det 2 Q79 i B4 1%
GE 5)9F 20] HeJahaict. o] v1Zo] uet ATk 1. SEAOl # #7 53
g A otal, Anet AlARE AAISHAH
E5AY B A75F 242 H8) Blockchain’
3) AF-Eof 24 7|& 3} ‘Blockchain & business’d) 7|YEE L23}
E2491 7|9t T3 2-4L gt @F=RL 9] ScienceDirect® AMSIAL, 1 A= (1Y 8)1
25 TS AAA LA, 9, AZg, AX7|E 7] At (OE 8)9 ax Be A7 ¥d £3& 44T
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(Fig. 8) Blockchain-related research trends in the business field
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(Table 6) Research method analysis results of research articles in the area of blockchain-based supply chain
traceability
Non-empirical research Empirical research
e %;::ee\?vt;i ,;/rlz?rtr:]é/vs gi Subtotal Experiment Survey Case study Subtotal fore
2017 4 0 4 1 0 0 1 5
2018 2 1 3 0 0 3 3 6
2019 16 10 26 0 2 6 8 34
2020 17 19 36 3 8 17 28 64
3 39 30 69 4 10 26 40 109
35.8% 27.5% 63.3% 3.7% 9.2% 23.9% 36.7% 100.0%
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(Table 7) Analysis results by business area
Year Healthcare Medicine Food Manufacturing/Sales Banking Others Total
2017 1 0 0 1 2 1 05
2018 0 0 0 5 0 1 6
2019 0 0 2 18 2 12 34
2020 1 3 7 29 3 21 64
Total 2 3 9 53 7 43 109
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(Table 8) Domestic Research on Blockchain Supply Chain

Year |dentified domestic research articles
2017 @ A Implementation of Blockchain based Manufacturing Supply Chain Tracking System
2018 @ A Survey on Blockchain Platforms for Supply Chain Management
® Distribution‘Logistics Service Innovation Cases and Implications through Blockchain
2019 @ A Study on the History Management System of Livestock Products Using Blockchain
® An Exploratory Study on Blockchain Technology Application in Fast Fashion Industry: Focused on Reverse
Logistics
2020 ® The Implications on the effective Establishment of a Trade Single Window using Blockchain Technology
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