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mja=5tal @H7EA (repurchase price)& Agdth. SHY miE=xt= &g
ujufcfgof gk Repo ©|AH(Repo rate)ES A AFtch(HLA, 2004).
o]%4°] Repo A#:+= Repo WlEAE 7]EC= Sho] Aot Zijld, o]&
Repo wi=2te] oA EobdA Repo Adle SEY wl4E Sot AFS
tojst= Agolm® 1 ALol= 9 Repo(Reverse repo)etl & 4
UTHH57d, 2001). Repo 7ol W4 443 AWEW, Repo Adle=
Aol AL el FHEO AfHol o|MEh TARR F 9

Ut R A SR AR B4 FAE ARBA A2W 4 9
1 A%

1o

oL

ol
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FEohs SUHET AH|OAOITH(YFS]Y, 2019). oft Aol et
AAA AAe Aolger sl Reporfdie] ¥A AdAe FH| wimiz
= AJA], Sds HHEE °F AHYRE & A0l it Asfe] diFol
Atk s Repo e A2APHI T AFFAA FE
Feluim A= st A4, AEA, 2013).

2.3.2.3 SAHAAH

A tAAZ (Securities lending and borrowing)= FHo] 4-{2H(o]5}
“HAz})7E 2H4lo] BAotal Qe S-S Ai(elst “AJAT)olA o] S
Ag oFdsti, A= DAV AY} Fol FFR FFY FES

A

dofztelAl Wred A oFHste S &R Alefolnk (b4, 2001).

4 dAAHANA SEY 2FHE2 AN o|HEER FHO AREdAT
oAk AJAA o] AH. Hozte A FH EAES WAL
ok AdAtE dAARCE F oz e AAE) &4, S
ozt S-S diolstal LA thojztol Al AKEHUS Folo] oigt
A AF=(substitution payment)& BAFstojof gy, thA] AFEOZE
Higs, A, FAAFA, Al ol Atk (Hesh, 2015, ¥

QAR A5 A7 Adatet thelte] dgeld A BY e
ok 94 A O dAANE Bske] WY 4

_‘%
AAgoz FYste] FA BolFS YT & At @ EF AAE

ZF il =
Fols de & Aok W dHoAes ® 290 Efd fRSdEe
oy F7HRl doeri sole e 4 v @ AR S
gH2

oA Repo Azfio] miz=Atet FAdt AAA A=
o] Td "AAHNE 9 YE(reverse repo)etil THoHERFEY, 20009,
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Sd dxAHe] HA JAL2 Repo Aot g Ao A A
vtz Holl skl 2 Asfe] did2 gled, Sd diAA=
] Hg]l S afrdo]l A AHEelA oldEHe HelM Sd
oA g4t ZRAA ot AA, aHdizidelnt. S dixA e iAot
SH afdS AFANA oldstar dA TIZke]l AT Fof AAATL

—C:TJ_'

o
5 e THe WMESR ofsteE 7dolw, ol AH B
Aol =4 ZEt tiAlEe afdEeS AdelA odd e ofFstal
A2 FFH $F Jer wgdd Qs ofFste Ad sigstEr 7

A|598x0f wE AEtiAtety = o th(ds4d, 2001). SH
H % =

A o] tfoizts Hrhpols Az E]lo] &
Aol Eistal, o]F A 7|xte] FEEHW toFHs toasaet
A HeEe 2] el olF FHY "WuiER E 4 gtk A, O
RepoA# ] wiz=ztel mpz7iA 2 S8 iAol tjojzts o] FHoA
et Ao thote] 2FRMNAl A A G (substitution payment) FFHS
el ol FHEAA WS folo] FHS AFAR dHofAtelA
TRtEs Aor  AYgate FAHoER A/dEE 7Y ANES
HolEth= A, 0 S taAdel tigh =4 FEA AR GMSLAE &
AlSFA Aol A zHouet AZAE= Aol diste] toiZH(Lender)e}
242 Borrower)  7He]  FEo  dif(Loan)AH U= BAIHCoE  Hs|1
AUthk= HASLA, 20100 52 & & Uth dopt Sd tixAzd= A9
ol He 249 $HY Mg FHo= v HoA =149 Lf-Hol
o] = ARGHHAISE FREEW, AAATE AP EA(EHE) 1 AAE
dhekek ge glo] % ¢ Y Sde RiEstd Hoe oA
Aoixtete FEACHEREY, 2009). =4, Sdujufdoltt. FHujulEe
Zd dAANE 4% SH uiiz Hot FE At el tiAEHE
+ Asfoltt. o]zgt
dujud o] =AERE oo AEo] AAE 4 Stk O 54 tiAAH 9

FES U T andEe ARIAIAl o]l E AL, AR thofet

|t

[¢]

N
=
N,
c
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sHS AN A 2A FHZoRE EE8F £ A, AN F
g sg7de: &8st & WSl W AdAe AR AHEel
JHEGE A, @ Reporfefie] -2t niR7IA 2 Hjoizte tidSdel et
e I A s B 6 s I A i e | s P = e o
7HAEE, ol WAt AdAelAl s Sdol tiet AEdes JAASE

A=z ddHe AFEolEzr S diz Eb 4F9 FHO ujud
ddetts 4 & = 4 UK, 2019). v S dHAARE
Repo7iel fASHA SHel afdo]l 7R GdgolA olddt= HelA
S REE 7L 7] sk, S tiAEle S vyt ofd
S antiztz Hopop gt} S YA A2 Al S EY 2fdol
QAR A o] A=Al A7 FeE AUAR] AfrEE AZdol A=
stut, ol od7Au Fd Ak Aokl wet dixA 717t g
A= AFAR] Aol Exsitt. Eet S tiAAH S| winfol
sigete® oz SdWHel mE tiAdae FFdsior sk, S
diztAd el dofzts dizAd T2l wEt oot A QS EE
HEd W Eolrh. S iRl dHiet =ABREAFA] GMSLAZY
RepoAdel thet Al mEAFA Q] GMRASH 2] Aol et 44 AHEH
2¢e 72 A v HE olFt Use IEHdH ¥ 4 Sldh
ayez S diAEe WA 42 SdY AEdiRtR Hopok
roHFSl Y, 2019).

—=

2.33. 349 qAAH Fx29 E7

2.3.3.1. SERAAH =2
ZA AR E FHEe AFAHESEARARD T AL (ESEALZD AA

=

SHS o|HstHA Aol At T AR FF E FHFO FES
drelstr|2 sk Afolot. [ 2-5]94 Hi Hiel o] FTAEAAA=
SHS  AYstHA A4S AR oY o7l $lote] HEERE
AlFteH (=94, 2011).



¥

F 3

SOHEES HE
e e T ey aEdel g SHRER

(Becuties Lander) {Securities Borrower)

E 3

L 4

A

B SR g

(29 2-5] 54 tixtA=e +x
=4 Fs|Y. (2019)

dzA= 717 T SEs AU AdAE Ade Sde e

AARERoR BEAAL, FAAY A AR 5 I F$AYG
oot 2o FEUTE FU DAAY JITe] FaskE FUdeirs
FUAAA BHE WPy, FUAYAE FARoANA A

Aol dAGse BRI deladrs  AFWHEEE, 201D,

° 2 o,

o et 24

HAARE Repo ANHAH 2740 Az P YA L, ha

ojujel Shfets @A glome vk ojulo] Repost 7 T

aEHel Aol EAUCHAEEA, 2004, ZE  AARe] Ll
AR A 717k olapgelo] ohd Te] 4R APt

2.3.3.2. A= A 2 BEF



AT(EE Y, 2009). BAFA2 Adaer oz 2 dizkeer 59 271
S Fot A AdEe Waelth. doldA2 tiofAkeh Akdxk gt
A delz didEd, diaeE, diAiRh diites S5 Askel ARt
Ad=e FAold tiAARE dizszIgel  olste]l Ald=EE B¢
BARATA e doesEs HY AReaRTt w22 £22 A0t
A2=4L, wref g8o] duw wx AFE A F o] W2 £o=

A7t AR @G EEA Y, 2018).
2.3.3.3. A it 2 EF

Sd tAAE Ao dide] He FH wet 54 i et Hd
AAR R FED 5 AHEEAFGZAAY, 2018). A0l e dFEe
Sdo] tixtA# e didel 2 4 Ql=d, A diAANY Be T4,
AR5 d ISt “ETF), FAdgEH(elst “KDR” )o]  #AH 9]
of Hol, AR dAAde Ae FEA, B4, SN 5 AR
o] Aol dio] HTER=AFHZAAY, 2018). vt A4
HAAR= CB(Convertible Bond; ZAEHALA), BW(Bond with Warrant;
AARAWS} Pol FHoz AnelAY AFTPL FTY & s
2ol Qe ABR WA mr AFURATA 94 5 Al
Ag7H S ARy dAAEde Bl ofeigel el oA o
SaollA AlelHr.

i)

2334, 72 77 B BE

58 A E 7] 72 SEEE o 5 A 713kl wEk g
tiztAd et Had ARz FEE & AuEEAEZEAY, 2018).
A xR A= Z13e]l mE AsiA dAe oy AR
dfol AN I T A=A AWEHGAA TS 2743

H2AARE T2 4 e ZHeld. HAFE diAAREe A= 713kl
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Aol el ARV F GAARE FET & gE Aol H43
AL AR ol FEARE ASlel GAL FEAE A
Ad Pt Dl FUT Eob HHE Set Ak AS 18 4

oL} ARAME Ao AgEA SherhERE A, 2018),
2335, Az 2Ho] e ns

48 dAANE A FA] wEt FEAYFTA (securities—driven
transaction)¥ 22U E A (cash—driven transaction) 02 LEE|7|E i},
(HFEE, 2009) ol 2 Aol Ao wet AHAl A R

oftal, A ARl Qe weh Aol =Zo]
1ot xS 549 diatAH = A SHA
tizatA= el =4& Fogt Aoty AdAE FHEe Adste] diHjA=
AAREZES FEHAY FdAH Fe GAAH] S= FAH A
FEoted, ol ASE  FEAY =49 dixpAE S

ooty "dg’s HHEE

o
=
I
N
o
N rTr
o o

olglet dwHE WA= Repo 7@19} A 71l UHT

2.3.4. SASE HAAKY A

2341 A5 iz e 224

G914 Wl Rag meld SALEe ste] ZAEDE HfeD
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1

=

[}
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o

2012).

294,
Sha7 2ol ek

o
o,

d
e Aol

o)

k=) /S
(]

FHz AR

kA 2

A4
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R

1 QA 7

)
| =

=
[e)

Z3

°l-&

=
=

AARZOL Aol A
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ACkRReel AR G Apolel dhel Aol e B & ek o
EAS U sl Tk s AP el A el oel sk
A 2I 7 FAZFY AT 5 EA4FW BA FHA olF Ay
7 onz AME FA YAANAY FAHoRE dIAYt HYD
S gk JEd 2437 delAde B 9 & 9k Adu§
Aokst Aeld MO Tl v 45U dlAE Y ARG Aol

obat st W9] yolA Q1Aak o] efgsickn AgZiE,
23.43. 2428 qAA ke WA 44

=45d diAAHe A HEAAdF dside F4 0 di et
7R avgApds Sduulde] dide] e 4 St S
H2AARE gzt Sde ARds 2
A & A FFsFe] SdEe WE|R oFgste ZdolH, ol=
A FAE Dol w4 7l tiAlEe] afds AWl ol Ae
=]

ofFgstl Adile s3FeTY Aoz wEd e s A

otz my As9sze] e aviciern B 4 ek chit E43Ae)
QA oM Wl WAF A5 o4 HAT YAV HIA=L
B2 Al WeFE Aolng fEA 9N BIHSFALAA o4
AZVS BASOE Aok 20 Aders Fe gerstd E43R9
ARBE oS Helelsl gloloF gAuR WIFF AW S 2AVL
WSk o Hohs Aol avudid Az adsts ol HEnAE
gk gEshl & 4 e

2.35. 2ASE HAAH TH

23.5.1. AN BAET AZSIL A6 FIote P

Zgtol  HAARNE  SEstaL Ae EHEF2 ATskE  Ade
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PAAEN QYSAY AFE Z2IaRL olgstel 45 wFst: Yol
IS 4 gk 2T BAE ASHLE APHLY B S5EES FToT
245U dol vgL 27t ANl Adste Fielrt. o Aol g
At e AL zgstel ARAdE dAd HHE AT 45O

o= o] AUstrle] FAZGl AV AYT B

Holdtt 2458 AU =1 delwrt Aol THAS WA 4
slovt tfEAt ALl gl ATz Aeer PAY Yol Aol ol
&4 M el2dt AT o] lzde] mE 1] hojEst RerEolor
snz Adst 84S olely Bt £ 9 AZE E43FA

A7) AP A9l FAFA 44AS AU dARTE o)

5 HgIshe Aol uiRrAlsih chat Ao
A Atz 2 Aol dasid g qeiAdel 9% Adas

L 2EAQ Sler sne
kel

%iﬂfﬂ A@2ite 7Y 24, 4848 E ol
AEH7HE T2 dAlel HEstel EASHe W xR stal EASHel
HEstE A Wgel sl oAt s]lske Aol
dofshe Hiolnt. AA, EATES WoAg wel dHFH o

= =
guBol} Yud o4 AAFEE shu AckReldon A3
% H
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24.1. 284 71e9 Hdd E3 3 A2d
2411 254 7=l 74

= 254N ZleE HEYAY F4do] gl
I SHAl ZHte® oSl AHeste] 7|E, HyvtowN ol
A3z glol= FEAA 9 AFAEE HHsk P2P 7HE ZA4RA
7|4 (Distributed Ledger Technology) AFdA+, 2019)e]=2txr Aot}
o714 FARE Tlee BAEC] AAEHI FU|stEE fFol EdskE
drPES ARgSte] UEQYA LEEo] HHsHA HolH <

12 & A SiFE ZEAA D BE 7

S

STAL-C
S

o
il
X

1o

o,

Ak, A4S,

d
7 &
AT, 2019). =2 ollA= Al Hijt 71Fe] @A
Ad 7189 S A¥7E 4 ¥elskA] ofYstal Peer—to—Peer &
3o st #E  E EEHE AVER Hostn
(FH=23,2016), ESAIYUAA “ES(block)2> 7HE Efid Mol st
4 HE Ko, g E5E0] ARl(chain)dt Zo]

A5 FASHT(Louis F. Del Duc, 2017).
R s s B v | P Ea L < R
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ZlEe P 8 e E5AIQ Aoe [E 2-11]9F g

Ex% i
. g2Ade edsd A5 W 4F JlERd =g -
Satoshi Nakamoto o A3 E A7} lﬂjl—}ll orom| Zng

rr
ol
O
J_, r
rm

amana—g | HEATE ﬂﬂﬂ wgel dejs A& &4l
TEEALSTE | geqn T age 4+ gms wmel sjgols, pop
(2017) YEQIE Eaf HERQ] o]FXES TopFl J)&

WETQS AqEE FAS ) AeH &R A
o5}

TEEEYQ015) | FHE B4 ¥ go=x o 2 9
Hx] A% 7&
E249e BAYA(Distributed Ledger) 7]&olat &b,

AfAns 759 94 54 7we] SN opd
PP UEQIA wibstel WAt BEoR st
S %S oulg

=28 (2016)

FRAREA | edel F§ Ad JHE BEOR Adste] PP HEYL
714939 2 S B we Ausl opd Feldse Ad
(2016) A" o] BA-ARAA FFOE Besht WA

E2Ade  AdEE 15 A4(edgens RE
ETRI 49 mode)o] 77 Bt mystn, e A B

MeldaTe W os  wAem  ARE ol QbolEstd

(2016) AdHost oggn metgo] AR UAE FIYR

L B

@ors #4) Block ©99 GO9S ChanAd @Al
Aol szz  A4H  dolHE BE  ALReld]
Bibslo] ARSI BALAT|E. (HZUA ) HAYA

AEEVAAATH | yeoa goigEel AN Y f/nPe) Ak AniE
@19 AEUE oz As S¥elf Tgols sl%. (R
97) Auwge] w84, HHAS 9r14er AN &

9l Holr|&

LﬂE-‘%Jiﬂ TYo] FEoE A HEHE HRletal ofA
Arealzelpolg) | U= HERt Aejote] j=mopal mudoss el

= A3z glolk A= dlojee] 7AA W ARde HHSHE
P2P 7|9t 24te% 71 (Distributed Ledger Technology)
A4 FEHAGTY. (2017); AAETY. (2019) T 7

2412, 5411 719 8 E4

224919 F8 /5 A R sopd 9k AAE HA™
N2 AF 5o JUF EAMAY B AW GBS AA
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A3 SR flel: HFol  hssiH(elAYg,  2017). =,
7410*3 Ad BARRte] ARt AloF 23S AFEH ZzIdo=
stoto] Aot 4T ZREES oo, A ZF HHoA
2 A8H Aoz A FAARE A (transaction) P12 27 Al w|E
Aok 219 FEFAFRE HFste A3 AL §l= AssbA o
2t 4= ItH(Delmolino, 2016). ARFEA SRS Foto] AitE=
A (immutabilty) o] E4-& 7AW, I¢jd o= A&t
A MEY R Aup=y Agdet, AntEA ok
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[# 2-12] E8AIVVIeo HdA

T8 P EE
- EEONSl ANt Baskd % | - BY A= Ad, /19
9y | - 7E FEATERPAGAS Sl | uAF 24, 4% A
Hjste] &2 oy A So ot Ths
Pecr—t0 | + 299 A3 AD Sol= Ad s |+ BAF HFD A5
“Peer | - Ad BRNM FA s5me] A A9 thgol 2
s | - QEIE B BAE oELxS | - A8 Awe 4Z FA
TOC | mgom 312 9 Aol §of ujstel Ad) FRok e
o | - EAAA A BAASE A% | - ofd dolde] Az
TR s Fo) Ado] A5E & e
o | - BAEEE Al Fofote - A S 2o
| wEso] gzo2 44w B9 Hok HoF
AZT |+ @ 39 gt AAZ st | - AAZE heF Ade
gy | =4 ge oA
ZA: LELER. (2018)
2.4.2. B2 7% AT ol
2.4.2.1. B2 71%2] 28 77
20099 HEFQ 3 F Y B2 @A) J1Ed 337 @)
2899 A% gD Ao E2A19 AskEe Bw (1Y 2-613
2ot maF AYATde] $4979 AEAL BEA WAAYG
3RAE ol AWEc. 14D BEA0e gus s 4o
HEFS AZoR topgt dEFICR FAST, olFAE B V)5S
oz HEZDQ @ olF tRt RO §4F :ASo] @stAm
A Wedo] BAIET Qi ARolth. 7] BEA F&e S Aulset
2t Rippledt 22 23 b ik 34 9 71X Ae o]F9
geHq. HZole MEIY B2 sl Jutes gAY Aste
537} Ad 5 EZ gdle] nAEs 2499 sgHn ok 244
E5AQ olH w2 AMEA Jles ASfStAth 2AIH olH %
22A9e HzUs FAAE B¢ 5T SE0 AntEAt 53
Al Ade Eqistalrt



2009 ~2014 2015 2016 2017
P AOIE HEWE &7}y FEYQ Fo 84
N
3
otoomgutey | = 1CO(Initial Coin Offering) ]
ER e
%4
lopess A0)E HENE 2y 59 LOPE MEME §§ ML P : . :l
[ J"Ii : I c {
| - 4 | £ - Ethereum o] Zajop * TheDAO(IRET) ™
| (€20) *| Ethermim [+ oot Contrect Z2ME maE . ICO 2 RAHRE 2
AR A [°]
[ ) . SeTHEATEA @
o riope sauena | | SRENEG0E
Bitcowef Woie] 1R ( ;
Kt + RPN CEFF
ol mpga |+ HEZYX Bl 5
o | Ethereum Y88 2Y — T A
f ER R ] o S20|HA|l EE o
> ¥ EEA oREd = §o|ut Mo o
i o 4 o
521 o Hyperedger |, 4 e pc ] = AERBYOIH 2 L]
1 (B2B) Fabric ) S * HEREUUYER
L "
: # .
(omry | aewasnangzs | AN | - ge/psaRy ]
H{/R3Comn [ ETRERRENERS ol . Ra3g
>
e AREA g AR

91 7149] 215}
91 2. (2018)

= =51 FHHAT AntEASF Yles &80t
et o] EAY AFE=E *9Pste Aol HEGh
T4 EEA(Enterprise Ethereum Alliance)& 5
A oS Eoldl ZgolHAl Hoep HIAH Alort 7Hee
A 28 DZREES 5SS AtHEEZ, 2019). v 3AH
= ¢l AekdAa A dWey
2H(Melanie Swan)ol] @=2W EFA 7 WAL [1" 2-7]7 o]
A 3GA R ek (Melanie Swan,2015). | E 321 (Bitcoin)

| o2 Z2A 2 F5 5 7€ 5% ALHY F4lo] Aoy
e EFAS STl Edsket
) = £ Tt Holld 1 997t
1o a8 2ofellAel tAHE AR, =9 A & W W2 A,
Aot AA”l o=z IRt OAMAA T4 o] EEO oHZ FY
AT AU AAEH(e]AY, 2018).
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ojoA
=70 \OlE Hoe E5t 7
_— "\ anje e 53 2
v ApEs] SAMDADp)
oj{el , < ’ :-‘"- » Chorg 2o o] A
/ » gejol YIEH0|= THs
2015 » ADE 2otS S5t 2y » HIURIEEHUDPOS) §
ZpEs) 2LHA0ADD) » W3 3000212 TPS
HjE0] * @2|CIE|(Solidity) 718t (RE Hazalss)
/‘_ oa e
2009 » Bl K| - HefEe » YIH0I=7H 2R %8
" %JEEUIE?P 27| QI > 2SS BLAPoS)2R
EAWAPOW) 2t 3
W 4-622| TPS > WZ 714212 TPS
(REH AR E|AE) (Eg HexelsE)
g0 10 #&1el 2.0 masiol 30

(1 2-7] "2ty A%kl E=4|21 23} A
Z 2] Candusio. (2018); °o]AI4. (2018)

EEAQ1 2.02 24t EFA] ot #&(Ethereum)e] ARE HEHE

(Smart Contract)E SHOE AoF AF2prp o]Folx= AlZ[oltH(o]AY,
2018). AmtE AEHEE= AloFe] gt APxdS HFEH IZEE S
Ao A & g 7ol FEEW ESAIQ] UEYIA AeHoR
AtS Hfot= 7152 ugthe]Al, 2018). =221l AdelA A /A
ol HFE FEFLS

2 WA a9S Ad AeF Jdo] 7hssithe HollA
+ 3o Aol At HEZE Fojde 22hel A
AZo 2Ol ERAQ1Y WA JHsdS HoAAFUAT(lAY, 2018). 1yt
AEZ Y A JAEA 715 mH|E QIgE StE X F (Hardfork) HA3out
AAH AYEE 2d T2 od3] sjddfor & wAlz dohith E5A4

3.0 7ol Ate] Aube] #A-AHEEHE= *1 1013}(0111] 2018). 017‘4

e el S92 o MEDUS] To LAY A2 Broof of

Work, PoW) ®AoflA "oy o @2 Z(Z)e 275 =71 $4ls5to
E52 AT 5 A k= PoS(Proof of Stake)tt DPoS(Delegated Proof
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of Stake), B HELT 2t& FAlog RE HoztE7}

51 =
H =
PBFT(Practical Byzantine Fault Tolerance) ¥4 5 Thefet o] dare]Fo]

olo]tHADA), Y2 (NEO) 5& Mzg& 9o drugzg 7|btez Hr}h
SAlHol1 HAY SZPES AHola Qo] FF EEA g HHYE
gL YeE Zog 7= Uohe]AlY, 2018).

EEARlE 24t HEYI] HoAd of AA"HS YF5t= FAZREE
APl 51 Hrofof Sh=x] ofFof what §|7tgyt HISIZIgoR FEE,
229 YEYD Fol wgld] Be §3e [® 2-137 2e 538
Zr=tH (FAS, A7E(2018)

(% 2-13] E5AQ] HEHT 32 EA
53 7= Faug
b | TPEA BEAY BX NEDLS 99 A% Wt
SR | o |7
o¢ am BitCoin, Ethereum
EEAQ HELZ FAA AAH SJAZEE AR
Private SQlol Hasty, g gduelE AHgof o] Jhedt
BlockChain | EZ} AFdo 23
3|71 - R3CEV, Clearmatics, DAH
Tofoldl BRAAT Ay ST, IR
Consortium | AP §|7Fe 15 AHEARRE &7t 7Hs
— Hyperledger Fabric, R3Corda
4 7%, A78E. (2018)

2432 59 £5

[ 2-14]9} Zo] H

i

JEad)

g 2Egele

Qw} meto]yl BEAQI0] o4



TAgsh= ot 97t FREel FHol Thesta, Fu EFAA0l
7FsstH F2 BitCoin, Ethereum 5o] ©]of sigettt. Zatoldl S5412
Hag ZIHte=z ARde] sz 2 Frojzpnte] AUl dyte] FHsstal
E=2M40] 7Mssl, R3CEV, Clearmatics, DAH So] oo 3ggtct.
AxAY E5A0L FAHEYIE AR si7He Fors= A5k,
SI7te HoxEwt E52 AAst, AARY  asd4AYd R39
FtHCorda), ZxA Ay BMo] FLkol=  SlolHEAy  mEg
(Hyperledger Fabric)o] SQlet. 8 FE Aold otfier Zoh(xvH
ATE, 2016).

(£ 2-14] HE"] S5A1 Zeto]dl E5A419] Ao

SE Public Blockchain Private Blockchain
AR5 EH FHEA] ooz A ,
7 stz a2l yil=ga=5]
(Read—Aces) 712 g 12 g2t 2 A=t
Ad Folat TREA GZE WO | oo :
- SQE Frojzpgt A
(Write—Aces) A 2o © oA A o
A 5<AA} FTEA A AS Fo | SdE FoAw A A
(Transaction Validation) | 7} Vs
Al 715 Hyzt FAEA A AR WY | AN AR A 5Y
(Transaction Storage) | A% ¥ Age B2t
rojdagE 2+ 5 (PoW), ol ob—jal= Ada
(Network—Consensus) | A 2= (PoS) BETAY dalels 438
%}iﬂ—iﬂ 1;13_9_/\51 o Qg hi S Ke)
(Native Curency) e ER
=]
AA o] A HA HYEHI 27| (Fork) 2 A0 SAd uA T
Z2A 4+ 7Hs

=7 o4y A4, (2016)
24.33. 78 E5AQ EHE
L7t e =2 FQ EFAQ ZWEFO=ZE= Hyperledger Fabric,
H

Ethereum, R3 CordaZ} tiz#{oln, g2 W41} ¢ko] s 5 HHZ<l

82 [& 2-15]¢F Zth(Martin Valenta, and Philp Sandner, 2017).
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[ 2-15] 2249 EABY 557 % 54
Characteristic Ethereum Hyperledger Fabric R3 Corda
Description | Generic Modular Specialized
of blockchain blockchain distributed ledger
platform platform platform platform for
financial industry
Ethereum Linux Foundation R3
Governance
developers
Mode of Permissionless, Permissioned, Permissioned,
operation public or private private private
- Mining based | - Broad — Specific
on proof of work understanding understanding of
(PoW) of consensus tha Consensus
Consensus . .
allows multiple (i.e., notary nodes)
— Ledger level approaches — Transaction level
— Transaction level
Smart contract Smart contract code | — Smart contract
code(e.g., Solidity) | (e.g., Go, Java) code
Smart (e.g., Kotlin, Java)
contracts —Smart legal
contract
(legal prose)
- Ether - None None
Currency — Tokens via — Currency and
smart contract tokens via chaincode

2. Martin Valenta, and Philp Sandner. (2017)

2.4.4, P2P Y ESRIA

2.4.4.1. P2P YESIT o] ¥

P2P Al2AHl2 [OY 2-8]a Zo

=
lu
1o

1 | =3
Mg glol B4 Al FRE BHozR %
&7 (autonomous) AR (W2 olFeld A T4

(B4, 2006).

_49_




2|
2l
—4l
\ ,"!{‘/ / = /f;
B )gu
=l

L r
7 (7

(a) Client/Server (b) Hybnd (c) Peer=to=Feer

[1Y 2-8] MEYT A|Ade] BF
A ¥re . (2006)

T

P2P YIEQ 39| P2PE= Peer—to—Peer(wo] T mo])o] oFxl2A] ‘mof =
S 2L FEE A2e 9uE Ko & PP UESaR diEE
A HFE IEol AH BAE F¥cks, Sl §lv HESNIE
olujgitt, Z+ ARXEZF tiSgt P2PF opr|EAo Ad derk:
ZEIAE AHE oF[E A7 ot SEteldE AHE2 ofH AH|AE
TS o 7k AFEHY Aol AHer Zeo|JER WekehA EE
AEE AAES] FAol YAls] Holy Aoy AM, AFy 42 AH|AE
Asote 7le= BEEH ZEOIRIEE AH S ABAE aFsiy
Ay AnE Werh So|JE AHE opF|HAE 7+ HFEHY
oAgto]l FstA  AiAH  lem 4o AWt ZEpo|dET}
A&ote FEHIEZ FSFHET w¥Ho| P2PE Mi%ﬂﬁh 7 A (OlF
o7 Amel e FAlYl @8Rttt 7 LEE AH|IAE ARG
SAlOl AEIAE AlFctke 7R gtk P2PY Ali‘%ﬂ% U E g0
A7Vote W EZF AH|A9] BES AlFsHA " o2}t AARS AASH]
Aol 7 i OE LES B4 HARE AHAAStu AoTte] AHIAE
AFste WEYIE FE1Ach o|Ze] P2P HEYIo|th(oltetd] fA]eHE,
2017). P2P Al2®le] 9 EAL [® 2-16]9 ZoH(EE 7, 2006).
Ad  Hocolgt FFAo] LEglo] oA Qe LES7Y A=
=

FAQEHoR BN s YED Fxelth B YEYI Folshs
7 wEES @oH, AW 9¥S BE P 5 lolof @tk 7w
Aot A4AQ W ddo] Wa gl @] Hguck



[3 2-16] P2P A|AH9] =8 EA

T =4
- W A AEE 24 FEHE ol8HW  mojo Tk
HEHZ Sl iAstt(o]g =, 2015).
- 1o 11"1 W Z+ moj= A 114017} Al-sot= S o]-§5hH,
i AYE efe/Hre Hold, ofEYAleld, HFE =,
A4 9 presence AH FoltH(HAATFE, 2007).
B T e E L AE=HH, AFY Ager 74t
7ot 7, 2006).
- o]E4dS 7Nt R ste FHIFAEA fAA 2 mole S
F4a7b FAox HEletH Al HEQH dddtes EAR
gict. oebd FAE 7|HEeR Sl HlolH oEdAde o o4
frastz] it oo igt dieto=m P2P AJARLE FRlZ ZRE
Al5e(EF S 7 2006).
|2 Slote] Exo FY S Ao E= A
A Ao Attt wetq HEs Fxo H=
= I ZE]AE-AH  Fxo| Hlste] FTHA|AH 9
7H = Aol diH|soF ftoh(HErE ., 2006).
A
o

okAE
Jorz
|\
rEe

N

-

A
o
o,
N
o
o
b ?

o B el PP Aldle] WS a4s

—E‘% Qg Toajof & ALt 9Jon, o]E slo|Ha|E PP A|AH|olg} sttt

T |- PP ARG 7 mol: FdoldEet AW ojahe
Aoz 75 7HEA SHA FAdE Aso(ErE,2006).
- 7 Wolk J15d A% ZWA §5 AFe Atk 7 mojrt
HEw 499 B8 Rt molo) A&H A4 nEd, Ew
A]iﬁé!% A& 22 £ ad-hoc HAloZ AolHthErE A, 2006)

2.4.472. P2P YELZ Rd7t vl

Aeeh 72 flo] FA LS A 7495 SRE Sk P2P AILH A
dale  dolEHE  AAdMsel Zm B Ao A 2
of2Araol olrhE 8, 2006). ol2igt A el Slgt 54 & Al
[E 2-17]° AZ" 2714 H 4], Unstructured P2P} Structured P2P

olt}(dtz 71, 2006).

A WA= Unstructured P2Po|th, E HFAlLe woje} ¢ 7F AWA
dol e FxREH, TF AW Ex JF oz FAHY flooding=
§sto] 2l 9 mofE %&@E}(Olzﬁ, 2015). P2P HEYH 27| nde

pap
=
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lo
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rr
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ol
o
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¥ 2-17] Client=Server, P2P @7t EXZ] A1

Client—Server Peer—to—Peer
1. 22 mof 7o F/-Hrt
2. A9e the mojzie AH W 5ol
3. mol= AlFAelH a7 o]tk (Servant 7H4).
Unstructured P2P Structured
1A 24| H P2P
Cen;r;‘;”ed Pure P2P Hybrid P2P | DHT-Based
1 Central 1. P2P9 B E 1.P2P9] RE
o AMH| A 2 S L] Eaperacl 4
& X o =1
Entity B A1) oA 1 pope) me | L P2PE BEL, o c gy
H7F AujA/E ~ o AMH| A 2
. o | AsE A% | AEa x23 o] 7
H=o] {Ush . = S| 252E HUYE | L o
- Central Entity | 2. =& Eud o] A &4 &4 glo]
° 09 o] 75 £4 S o | AA s
2. 1A% A~ ol ] g0 AA7ks
e g 3. Central o] AAM= 3 = 3.Central
L Entity = 3.Central o Entity ¢l&
3. SFo|E - BN Central
) g A/IE Entity @& Entity 18 4. Overlay%
el R D EL DS neity & Holz A2
o O — =
oyt o] 147
Gnutella 0.4, Gnutella 0.6,
W Freenet JXTA
W Napster BitCoin, Hyperledger Chord, CAN
Ethereum Fabric
]

= 2 2} =
A 5 =it oo
gk tigte g, st Aol molE 2 w7k T4 A glo] AH
molz FAM FHE flooding A17]= WAL Pure P2P HFo] e
AgE QT T8y B »mdl flooding] wE A1G EdZo] mt} vHgst=
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wA ] AZ|E ]l ol Hebshr] s At sle]lHy = P2PR A=
ANARS ofg] 9] 43 molE o] &3t ATA FXE A A AA
AZE A3 mo] T mEZAC®  floodingtoEXN 42 EFE
HaAZ

A= Structured P2Po|tt. & HAOA= EAl = =
Al Heol=(DHD = F'zel mo] AHEZ F59 @Y F&
= wigste] ¥z 2 3@ HAo] olRojze HEAF AX

719k dlolel A% 71 AAlSL IHHEre R, 2006). &
A AN Zgo] FF glo] =
ol Zatt FHO| ¢fo] 7|ES T AW 7N P2PHTH A4l
At T4 W=7t flooding 7IWFe] P2P ARG Ant(te X,
2006). matA unstructured P2Po] Hl|ste] AiFoz iR UESLZY
Aol 7hssioh. et dHeolHe £A4%2 ol8ste] Eier #=rt
7FHs1E unstructured P2Po] HIs||, AL S|A] Ho]E& AFEO=R <Qlsto
£ Zlgvte AHES AAe dtez  FEb wesinls whyol
S

AeHEF= A, 2006).

Nl ool Az
EET e R N el I
o o 2 [N o
|
2
|
fr:)
o,
2
0,
In)
>

oY oY
=

2.4.4.3. P2P U ELAS} EEAQ ZH=

P2P HEQAS FRoll dis E5AQ 7l&2 old o= ERxT &+
AE7F) Bitcoin Core®} oltg]&2 HE LTt} 72 Els
YEYIE g4st7] wj2ol Pure P2P2 ERET &5 ik EoH Y

EEZ=A Aot 7] wiwel ®lFxst eHgolzti: & 4 Uth
Hyperledger Fabric2 validating peer/non-validating peer*® kZof uwhz}
Aol 2th= HolA w1 =E9 Jds =S HFXS eHFloletal
= 4 ok Eot HE WY AHE ZHAL Slvke HelA stelBEEE

P2petale & 4 QloH(elzlsid], 2017).
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245, A 7€ #F 93

P2P HEYIA EFAQIe] oAEA ZAEstEAl AWErh Bitcoin
Core®}t FEthereumzo] ¢9] &tua]Zo A= (Proof of Work, POW)2
AHEstal Qe EEAQ 7INkE d= dRdth QEA AAAAY
Hyperledger ~Fabric2 3 2 = Practical Byzantine Fault
Tolerant(PBFT) 5& A&t thelrishdl, 2017). F EHEFS] 5
HkAlo  ztolzb Qlth. WA Bitcoin  Core?t Ethereum™ A& Awslil,
Hyperledger Fabric®4l-> Zpoldwt T3ttt 2tE 8= [1d 2-9]9F

£

: _i teeaciagae [ {1=| 07 B2B0ks Al opggerg oiaeisin
vIE2AAYF VEC. I Hastict. iz adey PENERTTTE
a A2 2|20| Qi T = -
:?;:lib;; ?13:!_01‘821 R ﬁ?ﬂé’ RILEWAN 7};37%5 ‘%‘ gra}‘ziuﬁh{ u‘izr_%t :‘t‘,%-_e] ;ul-!u ;ﬁ%; g}?ﬁiaﬂ
- AE Wi 23 OIEE 3
- AS| FABAILBY BAR AR EE301 22U 2O T}, o] ATHOIM ezt g%’;’ﬁ :i:::ﬂ%&w
8222 WAZEAN, £4131: 8222, HE Musxl Bect 8 Y ar0q 2T
- 2o uE R A0} 2% 344 100870212 * =8
HYIHAUCK QD 20| HY B
@ = HE Q=14 ) T W= —— @, 58 | HEYA Y 2E )
R b - o A olsic). =t ol A : @ E] vof 2
2 {00} | #oig emsin BEHUT YA L FBAU ARG B,l,,E=l ﬁgﬂﬂg‘g}gg
HBEEXNNBLR AN RY HF-ERN ESHTUOAY
EFHMG We BE LI} ZELHACE R0 FYHY NWER AR 0} OlAf2 XAIO] Kaet #zg
Clolel HAe 2ol 2 A8 RUES, s A0 Eamb debia
SAlats Woiold 7|Eel B . = O ME8D BE A7 L C
gHol0] Mze 252 27| % =  MBAHBLEIXV.2m of HAAZ|S Sis
e =t b A3 e lise e A
ol HAiS aicy,
s HFEF2 I HA
Proof of Work(Pow)et #ic}, Esuggg :g Hage| kg AlnBCs
S e =
A 4INA PE EER 2 Hor=
@ =ARsBTO} nnn JEREHS €0 | szms oz Hepzt ZE i),
A= of ek — gt
YV ABA BB XA = ~AQ AU EZIHL2 T
2NOZ2581CE ASHCHL ], H|E MRS WAS EE =85 Eg L= B8 BEHIAN T20M
2 UFE 2 2SBTO ANE HEZg =g Fjwct 0] 2HiE HolK| AZ4hn 1000BTCE =CY.
CEESTFOERIEES T Se e COHEAY £ 221 27} i s 28e . BRLSID SRARE
s == L AT =L 200 1 g
# o1 of A1t a1 48 *

[1¥ 2-9] Bitcoin Core EEHQ 7]&9] 25 A

Z4: A&, (2016) ATA
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2.4.6. E5A1Q 719 #4484 H A A=t Het

2.4.6.1. 54 71&9] o7IEA

R

sEAe YEYD el RE TRyt BEor A7 Jus dZe
5

A3 Qole A=Y BE4 B A=ge

r{m
:
oflt

Ao 2HCryptography) 52 Hb7|&= Z%@‘} LﬂE%ﬂ Jmats
7o ot S8ARIAE D & e %%% A3 JeHREE,
2018). EEAI 71&e A L [19 2-10]3 Zr}
O 7led 84w ve FEeAd A Zojglonz o7|ALe A

71€9] 7le 84t AP,

todo

Adrl————

Jii| 22718

ﬁ‘n————-

=
ol YEHNI P2P Network Decentralized Protocol
o
1
% tiolgi Distributed
Ledger Storage Block (Raw Data) Storage

[Z11 2-10] E5AY 71€9] oIEA
=4 sz (2018)
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2.4.6.2. A1 E5Block) 9] 484

2 FAske 8452 [ 2-111% Zo] 34 EF df, &5
vio] 783 &5 999 sAgtez FEH(Antonopoulos, 2017).

[t BLOCKCHAIN i
CHAIN
[Eoess0s [Eesos [ essor
:',Tas'h" Hath of the block (hash) ‘ Magh of the block (hath) Hash of the block (hash) Hash of the block (hash)
L o wsoun || W T i ojH W8 MA wt olH W& MM
Verson)  (reviousblodkhash) | (Vertion)  (Previousblockhesh) Verson)  Greviouwblockhasiy | | Veron)  redousbioddayll |
| TN Gy CEPN PO i £0N BRI | AN
v oRge ag : b, hahing omge ag*.. g L coaee ag*.,, 9.«
IHeaderl|  (Medde Roow Time) Eh m‘:‘v&vhzwu (:E‘; el TR Dedde Root) Mme) ] b (Medde Root) (Time) - .
Wols 81l w2 E | vos an ra HolS K1t e wols gt w2
(b3, target) (Nonce) 4 (oets, target) (Nonce) (Bts, target) (Nonce) (oets, target) Norce)
Ha e serc EEEIYGA 2| P8 L /eTC o S /e1C
Transaction #1 I Transaction #1 Transaction #1 Transaction #1
Transaction #2 J Transaction #2 Transaction #2 Transaction #2
rgﬂ ody Jf Transaction #3 H Transaction §3 Teansaction #3 Transaction #3
h
i
i
Transaction #N : Transaction #N Transaction #N Transaction #N
——————————————— a4
— R=R=Ne) A
(1" 2-11] E59 #4484
= 57 . .
=4 https://steemit.com/kr/@yahweh87/3. (2020) A4

Zy Lo wne Ao EAst= YAl E(Temporary Poolell ASH

o] ZolA =™, 1 EFHHHA FolA H=Mining)= I FH
E(Candidate Blocks)= F-ds5HA Hoh(H4, 2018). E3H [19H 2-18]2
ZolA FH EF5Z AAste] AlE 8" EF0] E5A0e=
HE R4S HoZEtH(Antonopoulos, 2017) & 3o+ [ 2-18]%
o] 80rtolER FAEo] UM, HA 559 F7]= IMbytes® ARtE o]
thH# €, 2018).

|m

.

12
Rt)
f|rt

>

¥ ml r2 oo e
N

HEFSl Lt AFHe Efidde disf HAF5S o & EfiddS
AA Bof| A& F7HecH(zY, 2018). EHAA Zof Q= A FolA &
e g4PL. 1 ue EAME 538 g4 A= de)
o]Fox]71E Z|thg|Al Frh(Antonopoulos, 2017). A= &7t = xH

=
il
Ju
o
oZ,
oX,
i)
rr
)

A BES Frlte AR L wEL BEAAC



B A7) (bytes) A
Version 4 £ ¥ =%

Previous block o 8% HHE SHAZG sAlueE 24
ous | 2 |dAE A4 gels, § oA a4 mee
as SHA256(SHA2560)%.

Merkle hash AA E=o) 2gH ARHEY] A sfAE 2%

et et as 32 Ed gHz 4L ol Ef9 RE fX|st=
100 14 .
. 50 AGAZE 1970. 1. 1. o]%9] = T
Timestamp 4 A7+
Bits 4 =50 AYTE daHF] et ol 51
Noncs 4 [E4 5 gad ge ge o0 A7 el

=7 4. (2018)
2.4.6.3. 423t sjAE2 7

QAT o ERAY dolES et maA
WA Hee e o gtk BEAAE
243 EAAES Ads] W, o Yot

=
7o) HolHE AWa & oA st Aol dA e ANTSE

nE
Shas) AR SAIRS(Hash function) TIXEshe 3 el dlojg o]

o
FH 9 Zdojot FHeHA 1A Zold o= wTste] ofjA|gk(hash-
values) S E35t= T<roltt(Menezes, 1996).

U =(A.]. Menezes) W= T Yl 7] A (AI4Ee] o)A, A3
FHA AR, FEI0)E BF WEshe siAgs HE 59 dest
SJA] Cryptographic Hash zt1l £t sjA] o= 3F Ho shto
A& dlolE¥ dEbafiof gttt dEH Tlo|HE TSt HIESH HIO|EE
goto] SiA] gk AR SiA g2 SiA] o] FRel wEt A= o
ol et 4353} sfA] 4(Cryptographic hash function)z} B2+

ast Al g IE2 oE dHelEEt: Alfe] fAE AEs A6

E

’

9
¢

oN N
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F2 oA g4olthDrescher, 2018). QFast A §40] SAL (% 2-1919}
Zr
E 2-19] k2ot siA] @] 54
B e
faw 99 delamel %W, 4o, @9 =9
A7 Zole] Az | BHepl WBE 5 odn dolr Zwel wneb
A2 7T 2olel A4 k) AZ. Z h = How), hi
245 2ol
wat g | BUEET A W= Held Swel Fae 54
A A4 o4 3he AT
Saa 2019l doldmel FolAg @, 2 AAA
AREE BV | oyt g AR ol geaslor gt
WS INEMS AT 1 ANEE A

2y 9]

(Pre—image resistance)
FHA 94 3]0 AR (b sk d=bdtel disiA, 1 dE¥9

(Second pre-image AIZES v ore AR 3 (m)S HASI=

gJeizhm) 2 o] AW 2/bsde olnjsi.

resistance) Z10] 74]/‘}”' 7]'—51* olm| g},
= 31 22 sjAgkh)e sk I8 F Y dE8@m)e
(Collision resistance) | Z7]7} AAHA; %7]'%—%% 9] ]O}E]'
IR FUSH dERE ol TS E"HofoF o=
A TA (deterministic) Zlo|th

3= dlole7t Watd iAol A= ErteiA el
O} g Pk omich Ao WER v Qs a4

nde ke 27 s Gy s Erbsslob ke ol
(pseudorandom)

4 dlolHE B SfAFE ASE 4 oAM= o
.
a4 2908 g8 & 5 d- HHol EASHA Y=
(one-way function) | ¥t} o 4= H] 79 Shpefall dbth

—

Z2]: sH23). (2016); Drescher. (2018); Menezes. (1996

S|Al(Hash)¢] FFoll= MD(Message Digest)dileld 2 SHA(Secure
Hash Algorithm)&arg]Fo] k. MD2e 2EE 2H|AE(Ronald Rivest)
7k 19894l JiEe A wA WAIR] o= daggoln. o] dalFE
SHIE HAFEHE HolA =t MD2E ThE o WaEst MDA4¢}
MD5+= 32HIE AFHE floff R Zolth o] wWAlA] 5 de]E2 128
HEOl &3 A e AARth SHA €1dEe FHE= (19 2-121¢)
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.
=

AN E s AIZ 2| (H| E) HOob e YWEHE
SHA-O 160 ZELA 1993
SHA-1 160 =sgaA 1996
SHA-204 204 112
= 2001
SHA-256 256 [ 32ut012 ] 128
e et B
SHa-2 SHA-512 512 256
2001
SHA-512/224 024 112
SHA-512/256 256 128
SHA-224 204 12
SHA-256 256 128
2015
SHA-384 384 192
SHA-S SHA-512 512 256
SHAKE 128 d (e)) min(a/2, 128) o
SHAKE256 o (e min(a/2, 256)

(19 2-12] SHA €18&9 7
S http://wiki.hash.kr/index.php/SHA. (2020)

SHA-12 MD sfiA] ghapet vlseet WS ARESHARE SHA-10] MDSH
o S50 o wEn o Aot %29 SiA] ot dalEE2 vl =7t
FHEAA=(INSA)oA ZHEstal, 19939 vl aHREF7=dFAaWNIST)7F
9ra st oEgh SA] E(Secure Hash Standard, SHS)©22 ZF FIPS PUB
8002 FHEQUCE o]Zo] SHA-0o]t}. sjA] F&Eo] 2 2 H
Qlar, olF HAS o Zelst Ml SHA-1 ¥ SHA-2 mjde]r

&

—_

F 533
t}. SHA-03} SHA-1L2 dlA] Zro 2 160H|EE A= AR Q1A|gt
SHA-27} SASHHAl 224, 256, 384, 512H|E 59| t}efst Zolo] v{Ao

=0l Al o] & SHA-2562 71 A gro] 256H]ECl WAo|th, SHA-19]

74 SHA-03 2], AA s S0 Hid A2 g, AR o2 24

7t 22 SHAE S A FES 7FeAol Qe Ao
A3
E

&= SHA-2 sidauhS ARgstal oy, SHA-2& ¢l
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o] Ade BT Zal oheldS, 2019) sfARelA siAl g= Fohe W

Message Hash Algorithm Hash Value
SHA256
323e4c2dc58224583767
EE—— _— 1faa90ed390dbd105fbebf29bd

ﬁa bf66673bche580fbf

Rt 55 2o8T 24 =8
- Z0|: et AE - 2ol a3

- 37| gt - 37| :32HI0|E(256H| E)

[j_al 2-13] —aﬁ/\] Z} 4_3].1_—_ l:ﬂ—bﬂ
S https://www.tokenpost.kr/terms/14091. (2020) %

2.4.6.4. 9l ExQ] EEAQ13} SfA|(Hash) &k

HIEFQl  EEAIRIA  AR8st= oA &= SHA-256°|t.
SHA-2562 18 dlojgo] Ag3glo] A4 256H|E(B2HF0IE)S] &8-S
AASkL, HIEFQIS A SHA-2562 F W A& 85 JA ke
Aok, BS99 /3 dfA A2 ALE i EE HolHE dA&59 F
HOSIAISE F ARESIH(O]H L, 2019). B2 SHA-256 SJAIS A48l o
Ho Hgstoete O Ay A FE dold 32dbolEVE & Hrh
SHA-2561 ©j&o] RIPEMD-160% HIEFCloA ALEHT =
S| A (Hash) &x12]&eltt. RIPEMD+= RACE(Integrity Primitives Evaluation
Message Digest)©] ofofe|tt. SfAl(Hash) &ilg|Ee A= wAA7L
A 3o AREZ] GUS Y] 9ol AHgEe 45 7ot 9=
HAIZ]E A Fgof Bo] sll4] 4 AFESh= o ©] 342 hashingo|2tal
Stoh(o]H-%, 2019). sfA]l &t sfA] o8 <thal siHeti, B HAIZE
o
OE

Fol d 5 gl EAS 7 Qth. HIEFQL AJAHIOA A
tve]Zo] AlgEE e [18 2-14]3 ZtHAEPZE oM E 2017). A4,
HIEFQl FABitcoin Address) FAD, =4, AW (transaction) A
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HAE AP, A4, Mz 25 F40 ol

Transaction from Ato B Transaction fom Bto C Transaction from C to D

b contents t contents b contents

3
C) § % saddressl‘ \ —HD's address

o
\:;tch (Hash 3—
N

p |l A's signature g \ B's s.lgnature - “'-'._‘_( .| C's signature L -
{ - b G pupr )| [cs publick /
i A's public key |- erify B's public key |- Terify i s public key | "\'ferify
| |
siin sign sign
Y |A's private key "‘-nw B's private key] o C's private key

[(18] 2-14] H|EFQl E240lo]A] djA] 3t AFLH]
Z3: Satoshi. (2008) %7

2.4.6.5. sfAeot HIER]] FA(AFHAA

E5 dfole dZ29 ol E5 olH9 oAl FH(SHA-2569] A} gl
32-Byte)o] A&AHErh RIPEMD-1602 <22]x]d RIPEMD HZ(128-bit
H)oA 750l F4H 160-bit M-S <Jn]gtty. RIPEMD-1609] output
dol= 160-bit &, 20 byte, HexaZ 40 digite|t}. HIEZRQ]l F4E AT
o], SHA-2563 RIPEMD-160314] & 1e]&S A ARIFCHAEP o}

E, 2017). LAY FAT AL Sk AR PYsie, METIL
At ARE o AE AT 5 ArHE S, 2019). AZE A
Azt BAAE ABoz PP AAlE MEIAL $TE o
AAAHS @ W AESE 7] 9B A AV A9 SlwER
Lol7t AolA olg Tl shAlste] ol Eol ALgatie, olzle] A7)
A wWAe] MEDS Faolt(@AY, 2017). MEIS 19859 Welst

j -
FEg =7} Aorgt et FA 7jbb A4S (Elliptic Curve Cryptography)



I

o|-g3t FN7] HAS ol&sto] MLt FANFIE AR e1ES, 2019).
ECCO stte]l 37le T 79 256HIEgZ] SHIE HERE A
5208 Eo|tt. HIEFQ] ZEo|AdE= oAF W TAZ(PRNG)E ©]-85te]
256MES] A7l SISk 1A SETActs $AL Algsto] 512uE)
712 AAZcHAntonopoulos, 2017). [1¥ 2-15]9F Zo] 520HE
ZA7IS  SHA256 SIAIS  AAH 256HIEZ  ¢gEsty AL oA
RIPEMD-160 siAI&+E ARESte]  160HIE, = 20HllE  Fh&
3t (Antonopoulos, 2017).

;_n

N
b
£}
Lb
fvs]

2

ba contents

! , . ~
/ 41 32bytes | 32bytes \
—B's address o4 e —— 5%
~ S | (o A re—— - ~
. 4{ ripemd160(sha256( 1‘ 32bytes ‘ 32bytes N

Hash 3 y
2 — 1 1| Z20bytes
. ) Network ID byte {1 T s mi T
J» A's signature |G- - Main network 0x00 1 | sh5255(5h5255( 1| 20bytes |y
g ] Test network  Ox6f TEe———
Namecoin network 0x34 {1 32bytes checksum

A's public key ... "J-enfy

{
{
| £ g
1 Pt
i . ¥
i 25bytes binary 1 20bytes 4 !l

& q!" - Base58 encodin

'\._"M__‘ IA's private key 4| HEIQFA 1thmirt546nngXqyPEz53258fLwbozuds I

[ 2-15] sfiAtret HIERR] 4 A 34
Z=2: Antonopoulos, (2017); Satoshi, (2008) A4

O:

(298 2-15]¢F 22 HIEFAQD A oA] B HIEFQl Fi=

E oAl etk o] siAl # Feol oF HEEHO=R 4HpolE
A (checksum)& £°0]3, F4 FFQ 1HOIEE 20(A 25HIO|E Zo]9]
Az dHole & A4ttt @ A9 ARIZIZ AWE sk, AEIRTI=E
ASS Tk @ o2 SHA256e 781 A-goto] it ARgA7L 7hs3t
HestAl AHgstr] $sll o] o]FFE Base58E AT G5t 29HFO| Eof A
35HIO|E AL o] ZolE Zi= HIEFR] FAE ot Zo|th(Antonopoulos,

2017).



2.4.6.6. A T4 AAAES B 9z WX HHZ

AZA G A FAZFe] F71E AXHE =R o]gste] HIEFQS AFT
o Ao, 2019). FH7I= AFHE Qs ot MAZI(HIEI)=
Holg ZWsk=  AAA W (Digital  Signature)A] o8-Sttt HAATES
ERAAS] BFAEE FEH ZAQdd, ERHAA HolHE St ARl
MEs st Ak ARl 11 A¥S S 37l ASHl
ERQle]l ofgh 9ot WX EAl §FE EIT 4 AkEAY, 2017). ©]
Rl ARgstE¥ dEFe] HAMFEE ¥E d INIE A ZolA
SM7I7F S8 7] AR A7 SiAl el HEQIA] Eist IR
A2 ES  &lgtct(Nakamoto, Satoshi,  2008). 370717t ASEH
oo AAAMEE EoA AEE UWES I (RAY,  2017).
HEFQ 5419 od=2st W2 3707 7|8 dadigE 5 sholil
HHY e dae|E&E ARSIt A0 HEAX A 49 W-gol
AT A= AZE Fojsts A orh. ApAE2 [1F 2-16]1F Zo|
A A Signing) T AF(Verification) F7FA] g0z e cH(Satoshi,

Transadtion fom Ato B
txn contents
B's address ~

A's signature kL

{1
o

igially s data

N

111101101110

Sigruhace

- \\ w0 -
g 4 o
[} e
1101100110101 ¢ fasinia

A's public key __.-m

T _‘
] o

—JA'S private key M@y?g W;m

(7% 2-16] SAeo} AR
Z A https://chickenpaella.tistory.com/40. (2020) A4

sk

B i B e e R I K W

A
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A FAZE ASEHATS e Ao, 152 =27t o &A1l
Aol HA=AE FIskHs golrhe]HS, 2019). =4 HolEeo] ZgH
Si41(Hash) gt2 HlwsiA Ao dx oFE HASIH. APA= 249
tloleE a4 (Hash function)E Bof sS4l sk, AA4%
Sialgt=  HE7|(Private  key)® A& 2H(Encryption)et & ZAol HFE

l

Stch(Satoshi, 2008). HHZ MEHE 22 AZEsH] AsiA MFRES
[q—i Haoto]  F7H7](Public key)Z E&3HDecryption)otal, =A]ofA

AEe A dolHE tha B RS e di4gte dolulrh
%7}21 Zrol QA=A stelste] AAsH AE EAoln, 127 Fow

MPEA] 82 491 Aoltr(etztstdl, 2017).
2.4.6.7. st HEFED] Y GeXEHS(SPV)

HIZEgE 19799 ¥XZ wZRalph Merkle)oll <Js) 7@E  dlolg
TFzx2 sjAgtez F4E Ed=zA o) Edf FHE st Jrt(Merkle,
2017). HIEZSE RE EfiMA digt &l SiAgE ARSIl 6l
HEEDE olgdth. MEEZE o8 BE ERAFC digt gd sS4

e Adsks W2 (19 2-1713 2

[ 2-17]12 770e] ERAA dolg HHE HIEZE ARl shte
SiA] gez =SSl e Bae HolErh 449 ERYAS A s
$ LEo TxIFE Tx77HA BAS . A4 Efle A9 559
Holzgk ZpAls] B ERAAS 2714 #xo] A ghe el ol
el SiA ge E oAl 2708 Ao wEHor SiA ghe S
Aol sttty 4 WA ERAAAQ] Tx70o] FEHC e AS & F

ot mIEYE od Eelo AWz Ad Wy A4 Ao dolHzt

gasts] YRolth wer dolgst &4 AW TxTelA @ AHY me

e St o Bas @4 45 AR wE T AEsE dewd 7
H

wEoq AHESHE FA Bk

b

—_

Ml
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Block 8101 Block #3100 Biock #05
Hash of the block (hash) F— I Hash of the block (hath) M Hash of the block (hash)
{ HasHass [ HASH2%E |
CL] CEETLT T ey LY LT T L N us Ny
(Verzion) (Proviousbiockhash) (Verion) ™ > Versaon) (Prwviomabockhash)
LD 0 LT ua LELLS e
(Macile RooO (Tima) [ (Tema) (Meile Root) (Teme)
vols 4 u 2 vols Kl s vols R u Ea
fots, targed Moncel
Ay 7128 7 EC
Transacton #1
onicton 2 i Siamhtblashifxt s P52 HashtBete T} ! 1 Mz shiHach{Txb e TxBreHashtfT ¢ 7Y} t
Transacton #3 PO b P L —
i
§ Hathi{Tx147xZ} t 1 Hash{TbaTied) l Hash{TuxG+ b} | ] Hash{To7 + Tef }
i A e g g
Pty
I Taegaction N {ERVENE N Y 3 E Tk T*3 ]{ a8 wr {1 T}
<RERE A B <HBBA> VESLHA Hash TS BEAE § ¥ 28 M8 Hashlx) = SHAZS6(SHA56(X)

[ 2-17] HE2EY 2934
=24 https://steemit.com/kr/@yahweh87/3; o<, (2019) A4

—_

HEFRIME 7|22 o2 SHA-256 SiAlE %
SIAE A8 Ayl wAl Wl SsiAE Agste Ae Qridh
EEo] A2 A 324pelE SiA] grol "o TxEtal B
EfAA ofold(TxID)olt. 2t EsfAldS] 14 Hedl EsfAA ooy

1o
H

E5 oAt nR7EAR 32Hpo]E(=256HIE)2 H SHA-256 dfAlgkelth
EHAA oteld= L AAIZE siAgrelt). o] 2 EsidAe] RE HolH
o1y

FE Ltol FF AL stuer @S wizbz] RhERbth HIEFQD &
SIHoll= Merkle Root7} Z9tHt WIZEZO FF SfAIgte] Merkle
Roote]tt. Merkle Root= dd E&o] ZoEE= ZF ERALA(EE L5)2
At SiA EfY] 249 A (Top Hash)oloh, 2% siA] 342> 9 of=f
ERAA ofoltyrt kT FobE] whEolRl siAgtelal, ZF ERAA oot

EHYA dolHE ez T siAgteltt. siAgte] S44 & Ao
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sl

grol MAEEE HEARNS vz G2 5 A "ri(eldS, 2019). &
B

Z& H35(SPV, Simplified payment verification)o|st 574 EfiAH o] E%
x5t oBE dopf= I (proof of inclusion)o]®, HIEFQ Y EF9
sH= 9ol S8t 840tk SPVE o|&do=x FIHQle] ot A=
ol EfAAS FaHts 4 qlth HEFQD YELAZE ALSE
E5A1Qle] |71+ HelHo] 2 75t grAos SR, 25 69
P APA(AE AMB) o= Fojd Holty, wehA SPVE EF A9
dglolgj7t =g glo] 2419 Public Key, Private Key, A9l UTXOs

(Unspent Transaction Output: B|AME Z+31), Merkle paths, 12|31 &%
35 (optionaDT A 2N A 7|52 & 4 Ut ¥t AR SPVE
Agala] greche, 4 )sluolEe] Holeg Aol gt of HEo]

SPVE HIEFS HESZ 2o Fatt Aot §

PVE E% EdmAo]
2o PR FAY] PN mIELS et mIZEE
dolee] §aAe AAsHcE AgHEE Txolth ofE Bd BE 28
dolE7t gl AHdE B4 Txo] £ oRE AT 4 9k SPV

=4 FAE. (2019
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o
m o

2-18]9] HK)Z ZAH EA EdAMHo] ojH EFo] EFHo]
sholst= WS [® 2-20]9 Zrh(EAlZ, 2019).

-

30
rr
)
rr

F 2-20] 54 AME =lete W

1. SPVE= HZu]A(Merkle Path)el H(L), H(J), HMMNOP), H(ABCDEFGH) ]
= AT AAdEo] Sl full network node2FE Hrof2th

2. HZ i AMerkle Path)?l HEK), HL), HJ), HMNOP), H(ABCDEFGH)&
olgs] A9 SiA 7! H(ABCDEFGHIJKLMNOP)E  AXtgith,  o]7 o]
Merkle Rooto|t}.

3. AAl EFdte] 2= o] 9= Merkle Root?} Hlw et

4. % Merkle Roote] 3ol Zdd, HK)E= g &5 =
S ol HE5 Y Merkle Proof)olatal skt

=4 A<= (2019)

olt

pejo]  glgol

Jul

HZE5(Merkle Block)2 full network node’} SPVZF  Q%olH
SPVOlA Agst= AHolty, of7jol= HIEL Y Fxof tieh FHe}p 7}
SHAIEES] AAAEZE 2dE] Utk HEEE HlolHe &% dlde U=
#(previous block id, merkle root, timestamp, bits, nonce)¥t F7}& <l
glolg 5FFolth o] MEEE HlolHE &8 MEEYE A5t °ol&

=
5 54 EdAde] 2% @

Sro] L2 BRlgth(EA)E, 2019).
2.4.6.8. EZA|91 Hoto] ¢
EE4912 uld HAYA HfIHGYS HSAZ AU]eF SPURA

KL
2
o
=)
> T

A7 2 e
ZEAAE s AL FHokt Zwol 9lu, oln] JhsHE Adields
eHel Zmel 7] pel nE, AEES Pel A BAR Age] BAL
g0zl v gtk BEAl] E srehs ZWdq AZEC] Fopdo]
SART glon] dF BUEL dEs FHE fio] 44 grhElEd,
A4, B4, 2018)
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[ 2-21] EEAIQ] HF AF Al
Ex] EEL e
. 51% 27 E= 4] oto| &4
B EOY | fag an za |24 Ade 28
Tofolul BEAA | pelAe] oA @9 | AR BEA 6] H5to]
org el o oteld @97t gol
o am | MEWE SEer T4 | fast ge sl =eEo)
08 o 2249 YEYI 49
7] = 9 B AL HEst EA
17]_ - - X T a Hi T1 1T
1 2] Agkpe ode
SESE ARG AREE  Hol=
olgd BAOE AWML Azto]
- A2 gt Ad  soe
ace 34 solsha] ey Aser Aulse
T2 0 A o]FABol
st 24
A=A o WE | Al REd AT A2
Finey 27 2o 59] AdS ETAAA 27
242 e 2
|2t A% SUEAY BgEt Z0SE
SHEAT e os w 229 0% AP 2

E 4. Distributed Ledger Technoology & Cybersecurity, Enisa. (2016)

247. 4S8 g * =271

2471 AA5E &

EEAR19 7 E52 ¢ @dEd ot AzEe dg FIxE
FgeAot. EEAT A9 HHE A2 AEcty AEd dhe dds
7M™, 1 EF5& AEgth o] fEHE AAYE & de §Ytt HHe
Uz BE Aol AFS ol ESol Wi T oRE ZAc=
Holtt, EEo] FoE FaotH A EFAQ! dolge] =ZItEHI, =
E50] ARle] AZH1 FoE dA Fotd E52 SA mr|Hth
ESARIANE 2 BEEY FHE AEcke dFHE Aoste Ao] mi¢
Fagtd], olol= A AY FEH AR FY Aol @ol ARgE
ArheIEL, 2019). YA Z=W(proof-of-work,PoW)) 1993  XlAJo}
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Au|A~9] AR ZA(Denial-Of-Service, DoS)e|ut A™ So0z2 YEYI
2ol @8 Ty H8EE AS W] ffs] aetE 7ol AdSEe
MBIAE Yot AolA AFR A doeu AY T e HAE
Q5= Zo] diolnt. ATt F=2 HFH ALt AdE AHG|oF St
dE oujgtry. o] ZiE-2 1993de]l AASHATE A FHoldte &l
o2 AL oFF<~(Markus Jakobsson)d} of2] FH(Ari Juels)o] 1999 o] 2=
=wollA Ae FETHPOW, 2017). A5 7l He2 R 3

gt A skA=

7
ol

P

HEI]lo] A-g3t 2T =

2 THoR ARgSt] flaiAe Bt AHE ZHAoF shedl, ole
29 T sh] AeiAEe I At AnEAn 2y FHe A
Aol AL ARt o|FAof st Aot HIEIQl EES THEY
Ad) Al HE FAE2 27 YsiAE 2018¥ 129 7|Fo 2 tigF 2P E9]
AL sflof skA|uh, 22 go] AR Ejlstes A2 & g ¥e] Aitoz
2yttt HEZIS sjA mE2 HAsEe Hoy gdde we #

=

S5, 2019).
[2™ 2-19]¢ s HES ZFe AHS oA HoEth QA £

sltlel SHA-256E F ® A&s] 28 A ghe . @d9Ae °l

=

He 25 52 A vlus) J2HEYg W QoA FAE Sy STHAA ThA
O& WHEStY, wef @olM &5 HagiE 2oed dAE A2 ZojEz
@MY =52 ddTH. =4 259 S @ge Tl d2E
HAAAZIH 2] SRl gAREor . @A £59 siAlgte et d
HFEA]D o] £59] siA] ghe dotof it 25 siAlg2 vl Al =
FHol gleh. &5 siAgE Adsted ol &52 siAlgel Slejortt 517
mZoltH(e] S, 2019)

Z23°) Fgste 45 7 WA ol AEAAs 4Fe dAEHETL
Folxle Aold, e Bl HIEZRIM o EE Sl e o)A
ForrE WA H(Z&xEH, 2018). AAA  HAA] AZAE
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Al (hashing) o] Folst= H7)71 ®rh. gF Do) QG olgk
SUe AAAE M AAstw gAgoRs ARl fEHS FA
Ao she Aow 7R Aq 555 SHACR WEA X
oz oo zaolu AMdE 7] Agtolth(HFHE, 2019). HIERIC]
A, olEdt g ol stRol FAHEe 259 47t oF 1440 =
dEiAd Qlom, P 102 ¢ MEZ M2 EF0] FIHHEE dolx
=

F27F £A4E] ok A= Al 24 AHE P2P UEYA] EAISh: &4
ESoAl AF(broadcas®et. &Y HE/Z EAstkes 51% ol
foiz520] 9](Consensus) & AAAA frasdo] &el=d &1

A} S5 B2o o] E2i Aolog dAmo] B9l
o] = Zoltt(HEH, 2019).

280] A7t

2

lo
e HU
rﬂz Jk:;

o g d
O
19

Block #1081
Hash of the block (hash)
(0| 2E8{A| HESE, Nonce=0 §)
i O & shAl
(Version) (Previousblockhash) +{
nAze Etel
(Merkle Root) (Time) @

® .

SHA256(SHA256(X))

HO|E S 1
(bits, target)

A2 FHRE / ETC

(MNonce)

Transaction #1

Transaction #2

Transaction #3

| H0l= 53 |- 000a ... Sef0acbbbbObe

Y | 0000 ... c68f654abc733 Y @
Q
*'5’ El‘ 3|U«I at:! QI (consensus)}’ 55)&&(
Transaction #N s <

(73 2-19) 44333t ge] W Mg BSe] Y 7Y
4

=41 o= (2019) A+

2.4.72. 20| B7]
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1141

5]

2

S

=
=

1] 9

°

ki

ol g3t

=

=

1)
= O

[e)
o
==

I HEXAZ7E golE =

=
1—

el

S

(<]

Aol

o7} 4oy
o] mlel A|lolth(Longest Chain is Main Chain) ©]2t

=, Foke)& AW

I

27
HEYA7}

712]3 The Longest Chain Wins ®#Y

Aol F 2 ol AE

CHEFSHI,

ki

1

2019). ol-A7F HIEZSS FHOE Af

0

—_—

~

=

—

tel 1 A el Az o

o5 ©

Q.

il

AEFE Y (Start—up) 9]

S
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—

s

S
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=

ol
Jo] SEAHLe] B2 WekE ThHex

o] &8 A

A
=

1 71

1 QJTH(WEF, 2016). o]

A

=

=

A=
=

2.48.1. 2BtES] S5 SEAH

2 9=

AALHA AEHH ]S, 2019).
2.4.8.
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1
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gk

[# 2-22] 28tEQS]l E5A4IQ 7ls &8 A

Bof [ 7H At

= < EEAIY 7N A EHE AT
TEANR | . Kraken, BitShares, T0.com, DXMarkets 5
- e * =

yargay | 35 TN S P s

L . Clearmatics, SETL, Epiphyte, ABRA &
AL 2HES S48 A7
w8 | FA/HE — FAee g2 2d9E AT

L=}

. Funderbeam We1Fund MoneyC1rcles Loanbase 5
AEAHAE 7%ﬂ17} Tpete =2 7]L - 11]—1~——O]B-7]- 7V*£’rﬂﬂ z;}
. Lyke Counterparty &

gao | ¢ AN EA— Wz WA, AeEa kgt
A Skucham wave &

u{l:l

e | - EAEEE A9 gE w0 T AE
e + BlockScore, Chainalysis, Eliptic, Onename &
T EZ_20d oo gad BA 9%, 9%

2=
i‘)ﬁﬂ’/ﬂ SR Q= A _
= + Block Notary Empoweredlaw, Stampery &
Agen | - AERY US4 SUAg AT
H] v + Blockchain Technologies &
B + GPSE ol8— Aol gAqor EIS A4
TS S mae geEaE A2
« La'Zoz &
ox © SNBSS AAR ESSHE NS
o  pey, Gyft, Purse, Provenance &
o} « SJo]EFAE 7|ubo] HH e 7|5 A

+ Chronicled, Slock.it, Filament %
Z3: FgHEA. (2017)

2482 71 28 A B 5 AvE B2 E5AQ -84

71E0 |38 AtdelMe [ 2-2313 o] AHEYI Fste] A
R =

Feshd 4% HAES A F 48 W9E Agsn

U Foltt. —Ef% Fr Az S0 7180l BastAY HAEetEA] o2
AU AAM AL F8-12HFA71F (SWIFT, FelF4l A )l dish dxt
=TS 1}%5;&}’5}—‘:411 F2 &8s, AF Fk AEze FE 5§
=aEAeY, A Wde B4, 4 e = cl8st AEE
HHsk HeElsHAl BEd o =R Jlse TSAMHLAE fs) E5Ade
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g5t Ao (E-sHET, 2017).

[ 2-23] 712 49 B FFAuL BB BEAY BEA

Bof | w8 Al
« AUEASF 55 Fgste] FAHEA AA"ES oA
At A — AR} 7443} A3
+ RBS, Mizuho &
o] o | ¢ AHSHA WE AB|AE Al
oAl S | . CBW Bank, Fidor Bank, Westpac, Visa—Europe &
NE | za Ag | ¢ THAANELANE - w7ﬂ714 glofar, A= A7 &=
29 | °* + Nasdaq, UBS, LHV &
At = 2} -Eﬂ-;%%~EMF*QﬂEZLj =2}
B + KPCB &
3] o 27F Aol diRt AR dEl-EAA] A
= ¢ Aviva 5
orel qiel | - ATURIE FA- 5@ A 94, o4 ANA AL
"o + Bank of America 5
ddeg | - TE_AY gi- BEANE] 15 F34E 74
T c dmA, o F
aner | | AR EAET EAA S BECT
5 Azt « gAg Adgel 7 &8
Auls | AmR | . oaEuet =
%A | - BEAY Agd- AGHE B8
715 e
NEE | o AR 7I5E delo] &%
e © FEEAEAMEIAA), H=mHEEN) T

=2 ZE§Hor (2017)

2.483. =84IR e A8 AYAA

BEA9 714 F8% APATE [E 2-2419 2t
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[ 2-24] BEA &2 A48T AFAT
a2 | A A1 of A1 Y&
F2 golge s|2sty B9st= A
olw = =°or1- o —,—,—o]—L A S
han | 2016 | asle, AAde £AME Adsy SEAUs
Mtos @ SfAYrS ANG
| o] 2wl olmrAAEe HAols
Vian | e | 2THE ds | m2age] 8EAd Ase =4
et al, AEosw) | AntE A7 mEwee igstm oS
o 92 & g AgEE A%e
fE—_ 2240 7|&e] EA, HoMY AFA
H%;q ?_]7 2 = il = =70, pl Lﬂ
a94 2017 | Do ATE | aed A el Asid e, 48
o] Qe mAL agle] T AT
- Z2A9l A ARAZ & =do] U7
= 7%3“(\)_]__7 2 = il v RN = HOﬂ ?l'
aad | 2018 | CHILETE aaa A4 2 ol A g Aol
ga 97e AUAFL A AZ2A
eV PAES=y 27t ZFAGZGA| AE O A B
T AF o B L —J—‘f’—' — H=
Al 2019 N Eat= wAol Het 54 1(Blockchain) 7]&
(A2 At | B BE mey AR
= OIAMGAAE | BT &4Q0| RS JQ= [
sy | o019 | DAPHEAZE | ERlERBolES G S5AR
S 20191 Togzea) | dagencd A4 9 7 ﬂ
sntE "
szs | 200 | wee | BA 0T el A Fxa agdeld
qam | g0 | FARE | BEAY A diuE 34T @4
d (a7 | wete] B A7 T e
Kwon -
b | e | B AAAN | £SAL A ZE dAAd Asd
D Az B4) | 28d BE A7
2.5. ARAAE of7|E)H
2.5.1. ARAAH ofz|EA AT
2.5.1.1. AR A|~H ol7|" A Q] o]9]
olZ|8l 4 (architecture)= 4 AlAHIS X &, F£A4849 IE5 7H9
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A, AA L AA WA dit J|E 5 Aot mHEEo HIAE
ZHIZIHHAYE, 2019). o|9AE= AAHS o= QA 84AF 7H9
A, 2812 3 Ao F8T 5 Q= A g A AAo|t. <17t

]

AA 1A, AR Al2dls A B8 FAsks Al

jm |
49 AAe AFets Sgoln iolth op|HAE EAY © by

284 d .

9o zoll WAL BAZS Y)Sw HEO PHOR e o] B9
DAS AMEE Aot 7% Fol(whano] BHolA AEe] Fadliof
She Fe Jlewth REES oEAhow)ol TN %S TR

At =24 AAE TledH. oEAE &8st 5429 7sd VsE

PIGAE o] g AxT At BAL thaat 2 §84L FH
), 7150 REoR qEHs BEe ATt AAEe #E QA g
Gogdeh Tsol AgAY BHAM Axdel AFHF st JEe
AedgE, BES AR BEAA 759 T gre U 3,

1 g9t AARY AZom Axde wetum o =

o

o,

N

i}

oy
lo
>

& A
EotErh 4, oIEAE Sdll oot e FE e g A
Mg NS S 45 BEd olnE siddt Z22 Ylee sk
AMARAZSE ofmel opF[EAE  AEStLfo] wEkA  AlARle] WA,

ters, mES, As M B awe 5 4% wed olid] Adqd

qore mAA HoHEFRA, 2017). olHAe] BEL o RopoA
Amsle] gk 19804 T o AREA 7% FET WAH A A
AfE Rl ddow s|Y mUY U Ao

At wFE obrlEAH RS el EHw P diEzQ] =

CIM/OSA(computer integrated manufacturing open system architecture)
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Jtt(Beeckman, 1989). [1¥ 2-20]1F Zo] A|AHS HigtHL:= thofsh
A AE, AoF7] THS Asde=d HE 4F Y A9

SAE 7FsA sttt I Qo PERA(Purdue enterprise reference
architecture) <A] QAR Bmygoz 7|AS50] AAH BA U mEgls

ZFZsEtH(Williams, 1994).

)

Instantistion )

uy Lyl /] \ i
" / A Conceptual /— Dervation | odeling
= / / / / Moddl < Framework

s

e 4 QIR o
sk : B ___- - o Bae Database
& / e — S S 0@
i) qé:;' /)/ guines | | Taemation " ‘
e Sxsuion). | Infasmcure

Appli
AT T A | S o | BRgan
Iotegrating S ,N
Model A ‘

Frontcnd
A4 AN
uty SRy 594 Cominon Services
(Generlc)  (Partial)  (Particular) ;

Services
X Y__ Y.

[0st | a0t | Loca]

Y

[18 2-20] CIM-OSA model & A&
Z2]: Beeckman. (1989); Williams. (1994); Chen. (1997)

2513, AEA2E] 427} £2ZE ] opr|E 9] Jg

HQEA AR ATEo] op7|dAd AARlE FESHE H ZTagt
:rL—%QJ Adom, AAHE AZE @40t ol Apol9 A, 1121l
ol a4st A HAoz FAHH(Bass, Clements, and Kazman, 2013).
HHA| A ATEo] of7|HHO FAHQA+= FHIWAE(component),
Zk-& (interaction), JFSHe FX(well-formed structure), A|2H +=
(reason), TFFSH FHH(various perspectives)o|tH(aAds}t, 2012). A,
HE(component) = A Ex= HAC] 75 (functionality)o] HEOZ
Tojof JtoH(LAs), 2012). B4, HEW %% A& Z-8-(interaction)&
oA HE(collaboaration)dfioF sttt AlA, HEUEZZS Edu Hols,

st Fefe] Fx(well-formed structure)S %1]5} A FgEofof gttt

fZ ot O ox
H Jo }0“

sk
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A, =AY digkEe] it B4 (analysis)  AlAR 5 QJAFEAAE
gt FAA Q1 o]f(reason), & A2 (knowledge), AlF(constraints), =]
(rationale)7} TAIZ o= AA|EIL Z|FEofof Ittt tHAA, obF|HA =
choFst I (various perspectives)= HFstoof it

AT Eo] of7|EA= dAS QAARRFETE ofyet WStEE H|EYA
Ao g o+ U=F: A7 2EfE 585t & 7Hse FH=
tApelsfiop shw, Zhsstd ,
zxZ9] pret g Il Hj2Y2o o] WA AAE]ojof
Feh(Edid,  2015). Ad3Hezr HzYA
ARAAE O] A46F 15 (Time to market), H

27 AGE WS 714 WelE ARHOR 583

d

rel
e
>
ofp
ol
l
>
_O|L
Ir
EN
N,
lo
N
i)
Hr
(N

O_l"o‘_l!.n

4Ee I 2
et EES ARAAGe] AFA HFYt opldAs} EEG
Argle Al An Aol F Axdeltt EESH oAzt
glom

Z= Jth(Bass, Clements, & Kazman 2013)

2.5.2. ZE A2H op7|EA HA ZzAA

2.5.2.1. 2T Ed]o] ofF|HlA HA Z=ZAA

FEHALEE AnEojel Stedo]o HeAoln. stEdele] 42

AFHANAM  AetAnt. metd FEAIAE AAle AnELS] dA 4

Mol Zebdny, AZESS] opF|EA AA BHES A" HATE o,

=
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F2 AFgEE nYgYd Y3=2E  Zachman Framework(ZF), Federal
Enterprise Architecture (FEA), TOGAF &S©°] Jth(Edid, 2015). I3y
ZFu FEASE 22 AFAQ HHESS Shadolal, 1 Zol7t ui¢ ZlofA
AR AHgol7|7b wfg o §H, TOGAF= The Open Group©fl A
TEolAal AFolA  gds] AEEI JdoHEdE, 2015). TOGAFS]
otZlglx 7t HFHE(Architecture  Development Method: ADM)9]
Z|1EGZE [ 2-21]19F Zr

E r

C.
Information

Syshams
Anchiteciunes

[ 2-21] TOGAFQ] Architecture 7IEF Alo|Z
Z4: The Open Group. (2018)

TOGAF op7|glx ZAgoles oE ofF|dA o 39 84F
AEAsAY, TOGAF #H¥e ITIL®, CMMI®, COBIT®, PRINCE2®,
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PMBOK® ¥ MSP®9t #Z o2 #x = 93 e 24 A<t
Seeh7ie st EE  IT4IT™  Fx oprlEAet e TOGAF
gho]B 2] HHHAA 275 Aot o th(The Open Group, 2018).

2 dFolA+= Open Group°1]1 Tt TOGAF (The Open Group
Architecture Framework)olZ|€13  dA] W¥ES 7|Htes  dtof [

2-2218t Pol AFSHG TALE B

[ Bzl amg&»ggsg;}r{ BIZU2s OFF(RA] booopon OFPISUIN BHEA

[ sizce Anan P BEsM aR st b Cge iiad o |

MMMMMMMMMMMMMMMMMMM

[ )
[ otrimy onyE BEAR s | BmUBOIEY ]
D[ smaommy |
1 B 0PN |
[ @Wiﬁﬁ*‘i%% 2 1« { =g %g;% 2 3u |

(1 2-22] £ZEgJo] op7|gA AA Z2A~
40 2Hg. (2015 74

WA Hzgs a7 ARE JNtes @ HEUs oplEAE Fojdt.
HZYA of7|elxgt Fdstaz) ohs AL X

J&Rohs HzUs pHdA e AnEdelg Aold mde|th F

NG x2S e olg adkeld Hedl %

HZYA op7|Elxet jity, H|Z2YA %ﬂﬂﬂﬂ 2 o] 5] o) o

94g Holgh. oplgA AA F o A g4l

t}.

|2

|t
]
2
lo,
N
olF
>
o
O
o
Hl
[r
2

= o oAt Bl V2Tt He AR, AT A Al T
o] ofF|dlA AA Y} H|ZUA olF|HIHE sHWtoz 7|&Z 0l
b7l Tt A2aY oplEAE P webd xZEge TE
FAEE dZYAeld oplEA, stegol S olmel] ofg elau

rsﬂ

S

i
IRIR T
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oBEA, f AE dolEols T Feof
dold AF TxE 7]&dhe dlolE op|HgAz
% obEdel Bad Afcls @M JFY oblEA 44 9Fe
o ste] WA bEA ZRALCHIEA oA A ZRA2)
EHHEHE, 2015).

—\-1“-1‘
N

N

&

2.5.22. op7IElA A9 BE T8 QFARNASR) A

o|IE|HE QFE WHAI= FEALHS FEo] Qs EAR
299 Q7 (Architecturally Significant Requiremen, ASR)&= ©F7|H o]

A7 Jge mAL aTth ASRS %7 Falw 4EA oprHAES
AT %5 ok ASRE ol A7t AxdolA AZHor s A%, mek,

A
HAgold, 7HAd, AR YA Ze FE £4 879 FHE deth
127191 o}7|El E (architect)= ASR-Z AJ"H3fjof Jtct. ASRES
th2 3} ZFh(Bass, Clements, & Kazman 2013).

AR, QFFAE 35k Yotk FH ASRE
{5 =AY AREAE QIER ]E} oA = HFE
ZHdE o5 7 A%t oldlA A A=

A, oldfgAA AER=E FFst= WHolth
RSk A2 ds°] 4 9 Hadst As
ot old|gAAl=RE HHE FFcke tiEA<
HAFA(QAW: Quality Attribute Workshop)oltt. o]sdArAl <lg]
ofZIel A /4 8%l, architects driver H5 I O FAA} -
54 54 JAgS zatsjof gt

AR, v ZUL FRA aFste Ptk HZ2YA ZHE AAHS
TEoh= &9 olfth o' AL o]f glo] AA’E FFSHA] Fe=Th

HZ2UA Z3es op7|HES FH AT HEYA HRE ©

=
=A8kol= WHES PALM(Pedigreed Attribute eLicitation Method)©]
FA

sl
fijo
ox o
ko
z
4
i
rlo

ol
el
=
A5
S
o 4

it

o O
i)

& o

i)
S
o
:.OL
oft
>
N
i

=

oL o mx
Ir
. N
=
2
ot
>
ol

f
o T
e
i
i)

>,

S
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AHgRT PALME SolZatolZ 27l £ 878 Fohf o Agd &
ol

9A, fPelE ESE ol8F WHolh HHALY A F A7l
At FL Axgel WAH A9 ASRE AMET 4 Y=S
1=

o wd B2 A8EY JE ASRS

BANE G485, obldA QQu olslgAn EE: HAUA ZE

Slels fgalty HAREE el EaUliy tre)S AT
2-23]3} Zt,

>

(L.M)
Data r Reduce storage latency on
- Parformance latency - customer DB to < 200 ms.
Franssciion '(M‘M} Deliver video in real time
throughput
New products-(- H) Add CORBA middleware
— Modifiabilit in < 20 person-months
| odifia :
¥ gg?rnsge (H,L) Change web user interface
in < 4 person-weeks
Utilit
4 (H.H) Power outage at site1 requires traffic
H/W failure redirected to site 2 in < 3 seconds
— Availability Network failure detected and recovered
COTS S/IW {HH} in < 1.5 minutes
failures (H,M
~— Data [ Credit card transactions are secure
- Security confidentiality 99.999% of the time
Data | Customer DB authorization works
integrity (H,L) 99.999% of the time

[C19 2-23] fEeE Eg9 oA
Z4 . https://www.slideshare.net/ssuserff7918/atam-19297511. (2020)

wdglE EdE fEIEHGtliy)gte FE =2 AZRgHL tgos
dlo] LZoffof ol F8 54 &4 55S AANFLe=EHN FE LEE
= ZF 24 £4 dole ofid #4 £49 54T A (refinement) &
=3t ZF ALY Sh9ldE HEE ASRE 7|E3th 7 ASRE FH
ASRE| H|ZYA 7ExeF ASRe] HHAIAH wZ]= JFE Hrish=d],
F7PAS Hizs), MEETD, LEHeR gt Hz2UA 71x]7F Hold

_81_



BEAl JbHop sk aFely, Me Fashw A: =z
/\EM—LH'S]'Z]L orL _Q_?—O]_ﬂ, L& 7]'11
gle a7t

rg
ol
)
rl:l
5%
rlo
H—‘
)
filo
:.%
o
)
ek
Y
ko
rir

mdloldt A2d"S 7lesty] flsf Abgste 4R BHor AAHS
7RIS} BAlIEE wARh Rl FEske A idEe 2R
Z1o|th(Jacobson, 1999). o|2d o2, HAA| AARS @US] A} &, =
shitel tholold@(Diagram)e AME3IA E@AS 2= 9k, AA| AAHLS
Shol tholopliglo g HASHH 7 ol A A|ARY FERE mofste

Aol 7Fsstrl dlwel A" olsflo] W2 T&o] Hw, JdAtel AR}
Atole]  OJataFo]l AZoizick(s]ell, 2000). @FAHom AA A|AHS
Shte] toloaglos mHShE AL ofPAWE AA| g Ry 7]Ho]
H(View) 7= ARESHH A|AH 0}7]E“7qe 7154, B 7154 18al
ZAAQ W T oSS WHA T 4 AoH(EEel, 2000).
F(View)®t Al2"] Helo] djgt —71‘—;511} Txo Fder, AA49 F=
Mdst= AAES HiegtEE ols] TAAES S et UML
(Unified Modeling Language)2 27| A RS Qgh Al mFoF

A o] 7|Zste] ATEYo0], A|AE |1 A4 nde FF)7)
AEiA wEH mEy dojo|th(Hitz, Kappel, 1999). A|AHl of7|ElA =
AA A A" 25 UeH, AlAFS HietRE okt #S oF=T

AHEEE Y 5483 AFEEelth. UMLY oJshH, AlAHl of7|HIAE

£ o" 72 FHEL (3™ 2-2419F 22 4+1 | oA mdo|
719t T3 Qloh(slEell, 2000). UMLE] 4+1 J op7[Elx mde ALg
At H(Use case View or Scenarios), =] H(Logical View or Structural
View), Z2M|A  H(Process View or Behavioral View), S35

(Implementation View or Development View) 1231 8JZ]{(Deployment
View or Physical View) 52 oA 712 F2 FAAEH(Kruchten, 1995).
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=2y HEE gAF
FIoE WA mEoln,

End-user
Functionality

Programmers
Software Management

HE opFIMN BE
HEEHOS 28

AlNEO VX Q.“?‘ i caical D I t S I |
AES EZATE A ogica evelopmen
TEYofo] XER View " View
FE
Scenarios
Y i 4
ZEHcBed¥ D g ) B2y B 4TEY
2Haf ZUBT A Process | |~ Physical oigf HEUES =2
Sgof ZASE Ty Yow £ M e 2HES HZEH2
DO E HH E9f siieh H¥AT
Exg 42
Integrators Systems engineers
Performance Topology
Scalability Communications
[ 2-24] 4+1 H rd
=4 https://hsohe74.tistory.com/13 %4
Kruchten(1995)¢] A9el wef 7z 7o 9452 Astd [® 2-28]¢

£

E 2-25] 4+1 |/

@ 484 AY

e Stakeholder/ 3
T T Requirements bk
- - End-user / AA2RF Yzl WS AR
Logical View Functional Requirements E]IX]-?_] 7—1174]_‘%_‘%_10]11}0 =
Integrator(s) / tjzkle]  the concurrency and
Process View | Non-Functional synchronization THe =]y
Requirements Zo|tt,
- System Engineers/ StEgojel AT Eo]E Wysta
lejzh (fliile/nt Non-functional HiaE & whedet 7/&53} °
p\/igw Requirements for
hardware
Pro rammers and NI G oA ATEYO] HA
Ir?f‘fgggﬁ?;gg/ n oftware Managers AL HAFSE Aot
p View /Software module
organization
Use—case All users of other views | o}7|ElA+= 471 THS FAOR
View/ and Evaluators / TAdokA, SHA THI] AL s
g : System consistency, 7R 11 Ay sht, of7| el A =
cenaros | validity Aol A e Ao,
Z2]: Kruchten. (1995)
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2.5.2.4. ALEQ|o] o}7Elx A A zHg HH

Aad] AARE (View)oll w2t A5E2 AAY 72 AZE 9o
of7ldlH o]  AHA|x  EHo| HQgH, UML(Unified Modeling
Language)ol= B2 trolol1flla &8st AnEo] opr|Hlxe] A=
AA S o= =x2] EHol Ao Ut

o] 3l & A A (Stakeholder) & A& A&fsf| o784 Maa Aostal U=
Zdo] IEEE std1471-2000 #F& ZHE|AO|THIEEE Standards Association,
2000). [1% 2-25)% IEEE std1471-20009] o}7|€)x A&oltt.

Mission

fulfills 1.*

nfluences has an
System

Inhabits

described by
1

= important 1o dentifies
1. 1.t | | provides

Description

is addressed o
B

participates in

View

Concern

used to
cover 1..°

participates in

consists of
has seurce 1 *

;1

Library establishes methods for Model
Viewpaint 1

[71™ 2-25] IEEE 1471 Conceptual Framework
Z2: IEEE Standards Association. (2000)

2.5.3. AT E o] of7|HA t]zQl HHY

AnEo]l opFEA AA W2 vl=  Carnegie Mellon tehe]



SEI(Software Engineering Institute)ollA] @A+ 7deh ofz|dly 7|ut zdd
CJZ}Q1(ABD:  Architecture  Based Design)¥ EZ&A4 7jHdF nd
T 2RI(ADD:  Attribute Driven Design)= tiZzoz & 4= Qtp(nd 3],
2005).

2.5.3.1. op7|ElA] 7]dh ®E HA}RI(ABD)

ABD(Architecture Based Design)= ¢l 59 AZE{o] op|dAE
AAlstr] f3t WHez EASE AES wE
slgote FAAJ oA 715H AL

HEUA QTAGE WESES Grha@s], 2005). ABD wWwe AdA

= 2
o8 A 75 Fx, AHEE A FUIst A Ad, a83 V)eE
D Ase] dets AES AFAHIES], 2005). ABD HH-2 A|AH ]
oZ|ElA  FQl(driver)= ZAXSt= ©l oEITE ofF|HA  &<(driver)
HzUA 24 7S QFAES nE 2§35 Zo|th(Bachmann, 2000).

ABD W29 £yctA= [E 2-26]3F Lot

BD HHES 4+

A
el A — %o o 28 aF — A5d
Al
o

H(Concurrency view) 4 — 82 (Deployment
view) B A — ZF AUgle AZF — Aok A3
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[e)

o1 QQH @3], 2005).

i}

I.

2.5.3.2. F254 7IRF 24 HARI(ADD)

et

o=+ SEI(Software Engineering Institute)oflA] 7 7HEgE A I E o]
ofZ|eld AA el FE &4 7INte] AA ¥ E(Attribute  Driven
Design) ADD& 7]587AR} F4 Q7ARY & ool 18 oE
A2gofA ot B =& g AEHeldar FEH  op|EA
HoHe 85k Aol 7INkE £ ltk(Bachmann, 2001). ADD W E2
oZIdlY mels Fo ofEA FE HIZE AT ZAJME  oldish=T

7I9hE AL 9tk ADD el 9 gl [ 2-2719% 2o

[ 2-27] ADD ®¥29] 53] ot
B g ZE A9 —~ nE 2§ 9 44 —~ oPlgA 5 24 —
AL A" — s AASE 9 75 @ — off] ZEQ QoA Hol —
fFaAlols, 24 g4 FA U AF — off] BE AAE WH — E B
uhE
Z4: 193], (2005 53

ADD WHES A 24 &4 NS A ofF|EA AsdE
Aota, ARt op7ldEly AR  wEf  E¥(decomposition)E
9

A
=
TSI S], 2005). EEH A4S WAV ZAHEHWA, 8L
A =]
) i

Z282 (@3], 2005). ADDOJAE ABDO|A A of7|elx] HIH &
2EFD O] oiete] izt nEy AEigt ofF|ElA At o] Hde| gt Hot
o] AAEA] k3l JoHAld 5],2005).
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2.5.4. BEALE of7[E|x R AA Y
2.5.4.1. AEALF o7 [E A (EA)2] A9

EAZl= &ole 80|dd SHHEE ARREZ] AlFfste], dA4Ad kY
ZZAof metr AHE7|E  oF7|gl A (Information Technology Architecture,
ITA), AR of7|g X (Information Architecture, IA), HAMH HRER7|=
o}7| ¥l 4 (Enterprise Wide Information Technology Architecture, EWITA),
ARA A" o}7|H X (Information System  Architecture, ISA), AEA|AH]
71« oFZ]8l4 (Information Systems Technology Architecture, ISTA) 59
oz golE AMgsl fHH(EsE, AASE ole+t. 2010). Z7]ol= ITA7L
T3] T ofz]ElA o] tigh Ao, FAE & ¢ HZ2Y2ZF &S g1
Ko, A= EAE AAQD 8olz AMgsta du(HsE, AAlelh

o|¥t, 2010). EAo| et AHol= [® 2-28]7 Ztt.

[3F 2-28] FHA|AH] of7|€ 2 o] A9

LA} 9]

FRARAATY | guet gealas, 1eu guslE 149 ad geet ueel
(2003) He A B 7% BE 2
EERESD S 7=t Axpol upet A%, 58, ol /%, Bars
5874 =gl 9 Aol Aret PHaASS FgHoR HHg §)
o4 5o wat PAE FxAOR Aeer AA| A olg vgow

>
2
for.
fol
o
X
|o

HE (2005)
Zachman (1987)

IN{ P N foX O Nl kon®,
| | | X o |4
()

1o

oo o,
lo
o)
o
5
e
=l
o
o2,

OMB (1997) | Mig HurEg 3

etstr] gt o T A
Winter and Schelp | |24 A9 g3l 93 X AAE AF7] s 1T
(2008) MZU~E D5 AN e Bt
Caetano et al., Z 22 #Estal olsfel=y Wag St QA4AES HASHY
(2009) Seloi] AwEA] Adels] Sigt A%H meA el Az
EA E= ITAE 4F Z2AA AHH ofZgAold | 7]&
aea ool | 52 A0 masel AAN=A @A AR@As-Iyel 2
2 AVE(TO-BE)9] A9, AS-IS2XHE TO-BER A 7}7]
S A% 5o mgei
=4 Zed, A}, o]+t (2010) 7
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TFEAEPZ UL "o wejEal AETe The] AA A vl
Q= WAE BAR Ve Ee 237or Aostiom, FHA|AHC
2e4 =Y B 29 SO ¥ MES TIAR Ve ZAel wet AR,
=8, HolH, 7le, HS T 24 A AHst #AHsA5S TR
24 H ols e #AE FRACcR A AA B ol HEe=
FEA2ES gator 457 A YW or oSt Q. o9k Z2
dolee T HH EAx "X o JAREH njdi7tA e dFet AH7|&
kel BAE B Aosta sy it FARIS FAlel AARA &
T den, AR d9ez dF, &8, HolH, Zle 9 d 7 sk

N
N
~
N
o
HL
>,
[>
T,

o
o,
N
i}
_)I.l_xl
K
ne,
N,
or
ko
P>

FHALE opF|EA ] Ye2 AF dde A9 mpefgtezy JNgA
oot =2 Aot golstt(ded, AAsE oleqt, 2010). S,
ZARt ol81+(2010)= =W EASl AX At B A7 Sl dErd
24709 7= BAHSH 22 BEde 7K lsEe I8LeER ERde
e St I 2y, OAAEAR ¥, @zt AAsS) O 2 29
e dksl, @=ed FAgE §9 479 12k 7] (sub-construct)
845 AASHE. AEA ] 27t Vs sae AR 1T 9A, ¥t
A 4, AHEAR A, Gaas Y, ASE4We A8, IT
EEHEEAS) 715 & HEYULSE TR AEAS adpdowm

APk F15EoleH(3

IT Q=g Fsiel AAst dds F+ 7
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2.5.43. AHAAH ol7|EHlx Rl A Zydea

BEAAR ob7|8 A= 220 Zxelt @FE Adsty] sl 1T l=ete]
7 REEo] ofgA FAEHL AAFEooF stertE AAMCR Jedt
Z1o]th(Ross, Weill, Peter, Robertson, David, 2006). HHA|AE] o}7|€l %
JALZ AP A ZH Y I (framework)T 54 EA/A A" olgfstaL
FAsk= M4 S2 ot olEA mdYae opI"XE wWE H
A-gste 93T 7IEs BYT Aoty FHA|AH oA mQleds,
1980 2, IBM Iz Yol¥H John Zachmano] THE =gk mlel=a
o] IHAIAHZ QJ7t C4ISR AFet DoDAF, Hl= W4 F9] FEAF,
7123 The Open Group®] TDGAF Fo| /HEEAG(HE S, 2019). ol&2
AEAAEO] 712/A9, Y, &9, FA dAdEE TEoize RdE]
et 7= f2S AlFRt(HEd, 2019). 2 A+olA+= The Open
Group®] TDGAFE Z&2afsto] &-g3gtrt.

BAEAAR op7|HA=  HA YA op7|HHel  A|AHL opF|E|R 2
TFEsk=dl, HAYA opp|EAS] FAAeAE [ 2-26]9 Zo]
o7 gl ef BRI AR of7|El A2 SA

1=
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Hars e o o HH
(Enterprise Architecture): EA

¥

¥

H|Z=L|A of7| SN
(Business Architecture):BA

B
{System Architecture} 1GA

oriEN

P l$

A o EN B =L D CHFIER

{Environment

{Business Model Architecture)

Architecture) g 3 .
- People ;

- Organization ZEREH gt JHR|EHE PERIHE IR EE
- Technology OFF ] OFF s R HE ObPiELM
- Business needs

(1% 2-26) HIAYA oplE A TR

23 A% 24

A2g oA e FHast (17 2-273 2tk

A

FAE EEA 2~ o E

(Enterprise Architecture) EA

.

¥

=L~ ofF e
{Business ArchitecturelBA

A28 o] Ex
(System Architecture) :GA

v v ¥
BSid ol7iE R
(Technical ArchitecturelTA
oHEaHod E
§9| = v S v g}?;?tls?m
iﬁiﬁﬁ%: e SHERIof (Data Architecture).
AA OF7 | 5% O | = DA
{Solution {Hardware
Architecturel: Architecture):
SA HA

[ 2-27] A 2H] o}7|glA9] 44
Z2: 2919, (2015) A+A
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2544 HEALF op7|EA Hdl dA T2~

HlzUzs mYo] ghote] B olrlgHe] F|E 47 Uzo] Hsjpow
N2dl olrlEA A 5 {Pt’r. PSS e R ES P L B
oPFEA MA YA 7o SA AAZ s, oblEA titel Mol
duas o lgAES Fus Axd odAE AAgTh AAd

ol7|e) A AL [17 2-28]3} S 52 WL}

| Business Architecture [

¥
| Architecture Principals [

1
l Systern Architecture l
¢ : ¥

Application Technical Data
Architecture Architecture Architacture
Ll SW deployment
Architecture
HW deployment
> .
Architecture
& -
Static Arch. Dynamic Arch Interface Spec
+ Laevei Diagram « Msg Protocol
+ Companent «Activity diagram * Msg Format
relationship + Msg Exchange
diagram Pattern
[ Architecture Decision Process [

[ 2-28] AEAAH o}7|ElA AA ZH A3
S 29, (2015)

of7|eld AHA  Yzo] AIAH AAH olF|HAHE  cfEFAOlA,
344, dlolg 5 A 37kA] THolA A ogitt.

A A ofEFACIA olF|gAoltt, o= AAR JfUstizt ot
ofEZa|Ao)Ae] FxE HostH, [E 2-29]¢F TL A FAHRAR
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JEXSEERPC

[E 2-29] o ZgAol A of7Eld LA A

A2 o}zl A AAHS AT AXHEES Ao AXHEEY]
(Static Architecture) FAT ZF AZTHES A% A AAE FH.
AXAESo] F8 Ay e Eﬂﬁﬁ*ﬂ A5 of

S5& 4. 54 7l M HEHE o] o5&

T2 op7|gl A
(Dynamic Architecture)
QIEIH o] A A o)A
(Interface Definition)

=24 24, (2015) A4

o 41 F2AL Aol

lol ol o
ot of
o ml
kel
ral

ol
He
re

N,

E 7

-

boolEelAeld ol AL FA 47Hd] fae EEY 4 i,
o ONEA AL TS AEUE, QALUES] AT =
2 5] 9% AEUE 7he] 5F &4, 193 @F FRUE 71
O =

A o] o] it ey ZzEZoItHEY,

= HAE "H3YZE opFlEA oy, FEAILHR ofEE|Alold Z= I
ofEefAloldo] F&sk7] A 7124 nSAol(RDBMS, WAS, € AH
ek rlEdlelet hEeAolde 22" T StEYolR ofFoiH. HAYZ
otZIE|Aell= [O™ 2-29]ek o] T ofEEAlclde H=zd &FA
(RDBMS, WAS 52 nlEde)at st=dolol digt +2& Aoltthi(Ed g,
2015).

ofEE{A ol

O| E%i0] ¢ DEMS, WAS, WEB SERVER }

SHEY O ( M, ~E2|X] § )

[jal )— 29 ] 1474 o]-;r]Eﬂ;q_,] 7_-]]
. (2015)

i)Y
EN
4
inely
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H3aYZA op7|g-o = ofEgAlolMoA  stEoiztx]  dE FX
Aolot=t 11 T84 = [E 2-30]% Zth

i

[ 2-30] HIZYZE oPEA 9 F4das

T84 W &
. _ | StEHele HjE Fxe} SIEQOE oMIEAE A5k
O]—Esﬂ(ﬂ Hﬂi 17}0] AT UHE Xk 2 X B i=Ke ZHH] A Z
S 7—._—.4 AEUE, Ad & AH, YET FH], AEZ ]I
oiet fxpele 49
A TRl 7N stEdlel AW el fapels AFostH, CPUS 28 £k,
o} 7| €l ] stolHAEY 59 CPU #H 7[&s5S A
AY 2ol YEYa HAelE Aostw, oF Y EfITet
ddst7] 9t 2heE UEQAS wWiEo] e L2 A9A
a9n 2T WA 7|e ofEYAclde B wE
YEYI AMuAE AFote= L4, L7 A9%], HE {18
A A AA" IpSebystd, WjiF IPE ARESH] 1%
NATNetwork Address Translation)®H] 18|37 LAN(Local
Area Network)el digt #+4 5= A9
oIF AEZZ(HAI)O] Ot opF|EAHE Fgth
NFS(Network File System)e} Z2 35 T A|AH,
AEF A fAQl | SAN(Storage  Area  Network)® #2 AEZZ]  EHYS

of7] €l 4 Aot AEAE #Este HEEH(Controller), oH
=2l t2aaE AR ZQIA(SAS, SATA, H2= 3d
&) gk Al RAIDFA 5& H9Y
ANa"l JRE deste] HNHE YAGNA HolE AlEo|
Hixeh= AFo] AHE Aol AHE HiX|sh= 4=

g9l

£2 AL dfZeAoldo] AF] I nE9elE A%,

YES b7
SEEE

2tz
o7 |e)A

24 Wz
o794

24 2d¥. (2015) A4

Al @A dold otzld Aol HolE olrlEAE AAmld Aget
tRE Ao ga Aejsl P x| UjF ofFEAT. Holg ofr|€H el
THesE [E 2-31)7 2k,
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HE 2-31] Hlolg opr|EA a4

eV TR e T
M EED T sge oz gns mash Ade A4
(Conceptual 7ro] TS M= A E e Qo
Modeling) == =
o mgg | MERIIAN Sl 2 e
o | #AGuibuos  mEhn,  okgel e
dlolEl Modeling il(oPrlmary Key)et 22 ](Forelgn Key)S
ndy o
v 592 2o4q HolBy AAsd),
L | BRG] oA delz zwom a5
W 2R g gojo) 2t o) g dlold Bg
(Implementati ;;4 o= r =
on Modeling) | yojgy opsjay gAdAE 44 B
A 2.
RDBMSo] Sol7t= dlolelst ofel mel,
Wl |Wegn S RE g49 dolg op|d4E
e,
g LDAP, RDBMS, 1 A]~H] NoSQL, ISAM
o] € " 5
A | HolE w2 meolq Aelg AASE
A o g oere) w) A
Hqolele] Ezet 7t £40] mpetsy AFAst
Wy | Ag=gow 7 dolHE  AMgSI:
el Aol FAEAESe] BAS Aol
web | doldel @ omsh  dolguolx
Security) | Al2HoRo] HT SAE A3 AFT 7t
ot AL Aol
gy 77| dolele] Aol Ho7Ae dole] A4
(Life Cycl)) | %71, B} 34 = qiar 39
dold wel | gaot 5@ | ohmelAold AL ge] HoleE FaatAG
2L | (Sharing & | A2 @ A delHE Asshl 9Ad
Integratiom) | oF7|ElE A 9]
b amm | A2l ZHE dolgg Moz A
AN RS |z quss Aze & de opldds
(Analysis & | _ o
Reporting) | (hp Apolut BI 2e dlolg 24 #zd)
Z4: 2014, 2015) A4
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2.5.5. ARAXEY oA FARI W

oEAE amEfe] AL mEAEe] z7] WA &St
EAE AN wet Aigw ZRAE mxi G| Ak
b LooplEn AAZ AAE 4 gk ZRAES AU
2e W 5 gk B AL PHelth@@s], 2005). ob|ElA

S ooplElH AA BASH A, RIS, Alzr] "asith opy|Eld

B ARe 2A el web oplEAs AadHe] A

AAEREA ARt ALEE fsiM 7PE AE oprIE AT ol
o5 wdste Zo|th(Clements, 2002). oF7|€jA H7PgHst zb 7t
TS o A [1F 2-3019 R s], 2005).

SAAM Modifiability2} Functionality(fi &%
ATAME 5AMM S
RAME H&sio] WHAIZI 240]ch

THOH THOHA] BOIT}s ATAMOIA 552
HIZ O] IO OITHOY ZHE 57 Y
SOl BO|E EA0H0] =i : -
snpoe i gex || CBAM = ATAM ADR
%5;5 mOols )I=E ———

Reliability ARID= ATMAZ

Availability ADR{Active Design

Security Review)0| &l dolct
#ATAM : Architecture Tradeoff Analysis Method g::g:m:" 1
“+SAAM : Software Architecture Analysis Method Functionality ARID
< ARID : Active Reviews for Intermediate Designs Variability
G COAN Con Bee ARalYEs Mo . @l OIS Ol & =20l

Integrity et BERAN NE

(29 2-30] of7|El4] H7} B E9] 1A
23] http://i-bada.blogspot.com/2012/05/sw—3.html. (2012)

AolM dud RE oMIEA W/PIMES AFolM AHEs AsiAe

WAS 7 ARIFEC] Folrt Wasith AEIFES olrg A7t
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2.5.6. ZEAAH of7[€R SJALAA T2AA

of7|ElA ] AHelo] Hasirt. oprldElx  FAol it oAMEA  Aart
of7|el A AA T A A(Architecture Decision Process, ©]s} AD)o]|tt.
ol7|Elx] AAL T ofe] HF oIHE Ty by At 2
ob7|el A 3] (Architecture Committee)o| Al JAFAAS it
olZIHIE, 7]&AtERE o]Folxl Zo] ofyzt "aof wet HJA,
w2 PMIY e 22(PMO), AF 7Y PMEE FAH
AD ZEAAE d¥td o= [O9 2-31]3 22 AAE ok

1

e

o &
m oo

=]
I
i)

olFiEA 2in
(Escalate} ESCALATED
rm—————— {Escalation to
O Higher Authority)
: oFiEE 2l or7|EH 2|5
Al B % ASS‘GNEB | | ?’ﬂ% b P
NEW | HFSEA | (aD oumer identfied | @® | Resowed | wEED
(AD identified) = and options being (A0 decided)
ApHEY 2y
= documents)
I AD Reflected in
"""""""""""""""" relevant work streams
Op7|8A 28
ERHURR )
CLOSED '“O
(AD Utilized)

[ 2-31] ob7|€A oAAH Z2AA
=2 2d. (2015)

3 % = g Ziof s
24t (&9, 2015). [ASSIGNED]I(&&) @Al = ot7|gA go] sig
ADE HE, "©dstyq AHo] 7Heet sEold ZAAskal ARHd 2
AHE SHEIAY. [ESCALATED](2Z ol )@ A= ot7IEA Hej
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2Rl ARl Setol o HAY B Sy BH Aol AAW Aot
Mz o] Adg 9Fol ek BeEEgle v oA sluslz s

Zog, 2015). [RESOLVEDIGENZ)HA A=
ADel HisiA shte] Ao dAo] i Fof of7|eA WA g a3t

52 wolslel AR § AR 24 AP SRATHEE, 2015).
257, ARAAH ol7ldA B89 4T APAT

(£ 2-3219% o] ool g AFH WA oplHA T
g 4% 2oz 2 AF Axg opldA BE £E2 kol
Jelt Agate] ARTE Y, FHE oplEn Ame gy
AFAGEY, BB, 201D, o194 HRe] A ZAEHAH, 201D),
AgAt Bam s AR fR(EY, AFY, 200959 HRe

oI HAgel F8 AHor FHEHRHER, 2014).

(% 2-32] A~ ol7|gd HER ABAT

B 48 =3

AAL of7|"HlA] &8-S Eot 1T IToEA ] | A-8xH2014)

IT-H 242~ dAo) m)%) S A7

Ol71egz] AHEZE F85t7] OFHARAFO] AMGRt | ot

S0 op|HA AREL 5, FHY opEH | FB](2011)

Eel gnAgs A=y wY 9% Ass

BAET AF, ARel F4E MdT AYsiw

PHE &8ss 2ERA AT

oy | 1EHE EAREAE EARels] AR EAwT | @Ay
Yo | 4 29, BAYSEA W grd, FARDR | (201D

75 A2 gt g8

rlr

of

ol
oo

N

L A

o AR B NG o] ob9A HE AlE #7179(2010)
e AW SH, doy ey, Add A = | B,
o4, EA W84 /7 415 9(2009)
EA =949 <4, ArdAeld 2%, EA I5 | ¥t <
R (2009)
=N 284 A Aol 71744 (2008)
EAS] 504, EGAZ A0 JEAE | Winter(2008)

A4 A3t (2014) %



2.6. 20IE A AH] o}F|HIZ 9] AntE

|
ox,
H
oflt

2.6.1. ~0tE A AH 712G 75

ZOOOISEH O]:'C_T_ %@- JT—.Q] ]/\1 Zq—j— 4;—(]-/\]-04_5‘._3'135] _1‘3_—__4 ]}\_]E 1—/]_0]:0]_
= E TV, AUIE 253}, AUtE 22X AulE AJE
o] A2 Qitt. AULE(Smart)= dHtHo7 EX

A0 BEAAW, Avte AAHH  Anpe

m

AULE AA”HIE, & Anf =S

W2l 2HESE S0

o R A glo]

Aegdor Zsd 4 Qe 9%S 7t AntE 2RAYE Q7
7§ o

Mg}ﬂ o2 BAMsly sjAsA AgE

=

k]

wore

—_

o2
ot %

lo
oy
M £ =2 & to o®

= T =1 i

i\_E]

olt
L
Rl
4 =
o2
olt
=L
rr

2dole}, wety ATE . A Abel
B OAFELe oISt (AIA), 7]Tt = Hlo]

A
o]
S Were gAlsln, Adg H(Ao)), Ao

R
|

o
off 4z N oh oX
:Oé
_>l:4
12
.

o°
39

)

2
@
2

olt
F_._4 O}m
:<|)L_l,

O

Se)

]

et e B

HolR(FF), B
(artificiaD A AHS 7H 71Tt E A, 2019).

sntE AARY J)5e pAHoR AWEY, A
J

o o
ol
12
o
=
0,
o,
>

o
Mo

e

AA]

Wied, A olF, AiAY AH s F1He=
soltt. ZRAPE AlA7E At HolHeh AlaHo]

YolHg e dmeE S8 A8stel A2 Holds AL
L olsolth AFelolge mEAMe] We ABE wob
43 TPall Jsold. AEMelAL AAH o A8} ALY
Mg AME S48 sk ARUAC
Sol Wad AnE & A 04" B4 S5 .
o Mzo| ZA ofite] we fHI Mol Yw, Mz Ho
gt el zelo] et SR} Suzte] Aol wah A
(Body Area), &72(Local Area), F<(Wide Area), 12|31l <IEY
i Som Bedr mob Anie Asd A7 9)Ro)

A=A $4e woEte s vkeE &+ Al sl F= 7S,

o oxt
::l‘

t

s
o

> rir

o%,
oo

r
o -z rob no rot

]l

1=}
=}
A

T~

ko
P
N
2
o o ko

)
o)
>
m\m

—

_lH:l

Mo myy o2 f o o U
o orlo 12 ©OXN T oox
ujd gl
il
nE
Hﬂ
>,
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A28 Wil A dojelet Z2AAe] f/Hxy &4 Fo| dofuA] d=s
e 71T T 7HIITHEHEE, 2019).

2.6.2. OT ¢} IT9 §&7 AntE AAH

2971« (0T, Operational Tech)2 Ax, 3}t & A4t A& A =24
AAES ofdEIY HAE WAz Aoyl 7t ZleolH, F=E
B ol =gA Axtg diks st AgEo] &
AE71&(0D Hlug HHo=z vl gofo|ti(Yd, 2019). OT+=
ofd =l AL ATiRE IT¢ sy o=z TR iy, ITw 7|AE=
Alojet =g Agde mEA~o aes Ash] A sHo=
RSk A @ A RS ARUF d@SEE SR HEA
OT& IT9 dHelg 7ta Ae 7les, [Te OT9 AL Ao 7]
g3ste] g5t =HAoh OTeF IT7F §8H 7|&o izl 7|&9
AtElE PLC, SCADA, DCS, CNC %o°] <ltt. PLC(Programmable Logic
Controller)st  Z=dl  7hFsdh =2 Aol Axolal, T4 22
@A ZAE Aol R FAE Sl SR Aol A=, A9 AlA,
2o, YAPE 2 dgstH ZRIOfo] £XHe= =9E AHYsiy,
ZggolHE 7|Htor QEAA]E Aojst= 7]7]oltt. SCADA(Supervisory
Control and Data Acquisition)= AXALSE ZYEHsIY TEohe=
A A®ol, DCS(Distributed Control System)&= #2 AlEFTZU FAA o]
Zagt AP FIHSTA AorlsE oy Xoe=E A Aol
CNC(Computerized Numerical Contro)+= AAFFHIE TxE HolE=

Alolske ZleeltH(dEd, 2019).

./
o

N

2.6.3. AULE A AH of7|gx et A2

R (ModeD) A F2Q1 AntE A|A®9] EA42 F/d2Habstraction),

AeS}(generalization), T<=3H(simplification)?+ Zo|tH(AHEA, 2019).
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Fekd WA el 71K ol BA FollA duiHer Fagt EAN

St Zhdoltt. Ry (Modeling)olgt A ool 4T

Q3P FAH F2E wes Aot 2E2 JEo] et A
]

i

= -
29, 2ed B9, ko8 24, ood 2, £od 2d Sog IRY 4

glosl, BEe A §Eo] Fow

= A
F 7 dFE ERdrh A 94 H3Es AdE, =437, 293 29
= A FH(view)S ¥ mdolr

541 5EHAe AR Aolsith. fdd rde A}M}oﬂﬂl Al
1o, =214 B2 A8 a7ARES HERt
AA AR oA LA A Hdot= Ao, B2y mE2 ggo
A&do] LA A EE Ao 2SS Fi o (HEH, 2019). F

3
=
o
O
o,

I
e
O
0%
rok
o,
%

X
)
[>
i
ofj
>
_°|l‘4
)
==l
rel
_0|L
rlr
>,\l

Hx2EY, FAx2FdoiH, 7IEA2EE WdsAY T4 |l
g3 Az ALc"Es F=ESaa & o AYske NdA, =24
mdolt(d49d, 2019). =3 EUME M=ze AlLdHes 52 o &5

(& 2-33]3 &2 Z2AAE 73

[ 2-33] AGPAIAH] 5 Z2A|A
A EEERES W&
COP= op7ldld AA THo= A=
97 (COP: Concept of | A|AHIS] AME AA Z= UML(Unified

Operation) 9] Modeling Language)iﬂ SAFAO]A  (Use
Case) FHi= #Y
) Fz 29 (Reference Model) a4 (conceptual) =& 7]
3] =2]# (logical) =
> : COPS} FxHgoA Ao +=d4 ndS
}Z O\ﬂ T ARCE =
3 | ® @& (Reference 2ad JHz 1A% Z2EEY (AAE

Implementation) 7H&

A 494, (2019)

prototype)< 4.

=d2 2015d9] AntE HEo tight xRyl RAMI 4.0(Reference

Architecture Model for Industrie 4.0) 7ZfEstHc AxS4A A
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olsi#AAEe] £utE HED NES FHokL et FHH4es 1o
AE W] dAgde=N ST Hlags WAY Ao AEHN

RAMI 4.02 AntE dEZ LHQAE ol X, Y, Z A =(dimension)]
otet Folsty e, XEL 71E IEC 62800(A% ZEAA =4, Ao,
AEsh) ®BEo] FoolH, YEHL 7|E IEC 62264(AF o] AojXAH]
et IEC 6151208121 Al Alope] dHolti(Adolphs, 2015). A4
AlAIY 7ZHIAIAIE skl Fotstr] 1% Z5ol dit ®Este] ot 71E
EFE9 /N, Hebo] APE Aoz oAFHTHAdolphs, 2015).

o= 4hg Qe AXAAUOE 201590 AHd& AFEIE N IoT)2
AAJEY 2Pl IMIRA(ndustrial Internet Reference Architecture) &
AARsAHHE A, 2019). IRAE= 4FF JIEUl AARS fgF(business),
A8-(usage), 7% (function), & (implementation) 5 47§ ol u}zt
HAEsh= 7lEe AAT Aolnt. AFBHS A AEul ARgReF AR}

vk 5ol 7}{1 Hld, 7hA, =E, 8 713 e ZISkE 9le
° z

o

L2 M2 Aol (control), % (operation), H (information),
AF(business) 5 57 F9(domain)oz FAAEo] Jom,
??ﬂ%’ﬁ% Abze] R AN ERE HolHE sk, olF AWy
ot A5t 11 AvHE B ofEE|Alolde dEste 3719
FAdor FAHHTHIC, 2015).

2.6.4. ~ULE A AHIO] AULE &4 of7|€A] B

2.6.4.1. ~0tE 24 ol7|dlq By Q.

w2 AlEEo]l FF Tledw AR WHEYS AW mgdoez
AUFESH(smartization) & H=Tth ARUPEZES] ZdbH Q17| b WiFH
ATFES) HF-2 oA ohefet At AvAR s JITh(F 411, 2013).
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choket Zel=9b $-8m 2 Il (application) & o8 & Q= AntE TV ¥

| 3AIH7EA] Zskste]  Z4E AntE . 7]7]9te]
2 WHsHATHo] 25, 2013). AULER §ol=
g5 & S gFelAd, AEH 7]%ﬂ

oAl 9 ZMHAIE= Aot Folo WO

s E 7]E AESE Ao 7lee] ¥ 2 45 7HAS el Fdslel
FAskEerd, AntESE Ajtie] AFd 7]E9 IS o
AZEe]l mZE ofFA AlEFS AJA diste] EY§lel ARlsh=
g olgtal & Zlo|tH(Pine & Gilmore, 2011).

AFES A AlFS] ofmet EAoA AntERS == AL7 old
Aol wote]  $/4Q2017)2 AutE AMHIA/AE ofE A (Smart
Service/Product Architecture, SSPA M+ Smart Attributes Architecture
Model: SAAM, ©]s} SAAM)S] RAAAE AQtste], orFet AE9

AAHe=R Z4F 5 e = vHsHAth SAAME

N,
or
o
1y
ol
A
2
rg

>
o

X,

=l

& g
o] ¢] —“E:é% %‘ }71 AsiME 7e-Eoh-dte POEL o= e] Aol

_O|L
rlr
I
)
_ti
{Nl o
-4
_O|_lg
rlr
N
o
o)
N
I
>
o
B
rH
g
)
(o]
[l
i)
m
N
=)

2.6.4.2. SAAMO] 14 a4

SAAME ob|El5o] e wobsel, (1 2-3209 o] 2me
AUl 2/AES 5 A0 o2 Wiro] Adgt
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Service/Product element
F: 9

Human -
Network .
Sofiware .

Hardware .
» Smart atiribute

Usability Customization Connectivity Intelligence

(19 2-32] SAAM 4
E4 /4. (2017); Kwon, B.T., You, Y.Y., & Lee, S.K. (2020)

w
B
S
<
lo
o0
rE
=
_)ﬂ
1o
Flo
[>
ju|
a=)

E Eqolth. AntE E4e ofy|EA
Aol Sl AntE EAL 10 aTAGE WEAT|Y] gH Aute
zgo] ABar st BHH %9 mgolsty B 4 k. AnE
= , A%A4 5 MR FARD SAAMe
WA Aee  AEa/AEaselt AES delui o BEL

Asgdezs 2ute E40] Al AFA ofgA Hrg=EA

m
kT
2
rix

FzsH Pk YEYa PHL o4y AntE AEo| Y xFlsto]
StEdofel AnEOE 2} EE ARSI ofme Woz dEHo
Ao=H

<

Uehe TRt AlEC AvteEst @4e dudy AAdoR A¥E 4
A SHETR SAAME CRREE AHIZ/AEAN  HEISH Lol
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AntESte] HAz Ao tigh ob7|El A o]t (Z-r4, 2017).

2.6.4.3. A4 (Usability) 7+ 543

A RES] 7SO Aolo] mEd, AL I AES ARl O
AHEEe]l BEAE gitHoz gARER, @ ZEHeR IAREA, O
ARG oA TERAHPER] ofF 2 AAATIS09241-11, 2018). AHEAS2
AlFol duht trefst 715S ZAFA=A of7t ofd, AlEol ZE e
dAupy ARgRpoA & et TrEAIZETRl #Rt fdolnh ARSAES
72E57] SsliA= Al 712l EAJo] Qlofof THERA], 2017). Al 712 E42

[E 2-34]9} Zrt.

[ 2-34] AH§AY Al 74 54

PEED| A AA|
ey Aol 7] & Y& | AUEE9]
(—."“.O. ) Qe molA nE HE|E 2] Qg oA,
intuitive MS 7] Lj} E_
A AFE W=Et T Yo Ao | ofo]lE M3}t 4 F =l
(_'.—‘ ° ) o2 ghE QlE o)A AT ZI7H A 2] v A3t
situate AUFEES] Z4HF 7] 4A
o2 4] OgE  7]7]ete A4 A | AeA LHe AlAR
(‘;e;r:ﬂess) w112 (seamless) AFEAIEE | AUfEEZ BEEEA 0T]Q

A& Az

Aol BuA B4 ATE(nwitve) AEHoAS 22T glojo}
et ofolme] WeEA EHolATl FlEo] WAl wld Fadow
WolsoAd olf Fuo] rjetow Ay zAste Aol AwAolxw
Wi9717b 41907] wjEolt o|@A FMEL nhesch e Rrp ] glo]

o
>,
filo
2
re
)
>
ofo
2
ro
ol
5
2
)
=
=
[}
w
(@]
=
=
o
ol
o
(@]
@,
z,
=
©
K
ol
ol
-
iy
N
H
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oget AmE AlFel L5 et oF ZhA] Aot A7 AlGEA
Tt AgAS ZHE7] ol Az EAe Abg wEto] dr=(ituated)

_1_?.'__
AeHo]~E AlFsior T Helth AR wEo] Y dHHIAE
A

Asste A2 AFe ST d St ZoA AlERid.
AUFETVZE Al AHESD A do] AWtele A ®sks oA
Fohe T8 olft ¥ Shue AmEZEAY AlES AR wiEe] & ute
AEHIAE AYsHA] 7] wizelth. AR AMA E42 HE
71719ke] B4 flie(seamless) AHSA A= AlET & lofof ot HAR<l
AAY dA Z Ao 2 (Precious)= FAE AlF He] "AS] HiES d8A,
dlolel &71sh, ot &, 7171 A", e B AAE Fder A

SFATHStoll,  2011). ©olA™ ot 2ntE AlE o] A2 o

3 SERE D
Loluwld 27 g AgA AW AT gT ko] A4E ©L

FQsid Zor HITHE-H4, 2017).

2.6.4.4. 1M A (Customization)d} EA

Al wEge Argatel a3l wet dog 71%e ATk

VAR Fd (customization)E 7HsSHAl Sk oItk ARE AH|A/AIES
MBI/ A S ARESEAA ARBARS] @Ftet HJFo| BHEo] Z|E S4S
HHE 4 e AEE 7D v A4, ARSAPE Ydutell ol AR
EAT} 7]5& HHE 4 Q&2 dt= AA7F53Hconfigurable) A Eolt} o]
ol skl AFolA TgRt AR a7 wEE 4 Q. & HAgE
F7Fs e extendible) Addolth. AA7Msdo]l AF R FAAl wet
/o] Sl
]

e SPHsAS SESolt AXEole] Zrtet 45 AL
5 BY 4 Q= Aol Al WAL Az 4% WA 2 7)

&

%

&
g BHold AR "9 A3ATE ol 7HsTHDIY-enab
Zh

[

o
&
2,
i
tlo ol
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iR A A A
AP E Rapr 7s& ATt AMEARS] | ARTEES] OS&}
(E ° e © Obl) QAR WA AEste] | |A ol EeA ol A
contiguraple /\}_%62]_ _/,\_ 9‘)\%7]_
AU 9] ofo]E T8 BA
S A Rt BE EE AR | AR A=
(_'ex('zend(i)bl(;) 2S Fote] AFE 7159 | DSC-QX100,
gtzto] 755t Z 5.2 (Phonebloks)
ZAE HApel
} AT E Qo] Ff
Q )| o] =¥ B
o7 gt 5 Al B oK),
(DIY~enabled) EN IR T L R EE T
B ° v T (ADK)

Argo Qe 747t

AE=ol

2.6.4.5. A (connectivity) T} E4

- 106 -

5k AT FrHEPA

2010). ARFE

[0 = )

227t ofar e HESA

FEFe asete ouz FHS
Aol aaet 7l&ol FE7F AntE
ot S (A,
ZEo] WEIA L, of7le] HEYA aiel A&

=
FEet= v zUxs ndo] tald AR FEz Aohds

Ao R AAFORA A2 NS FESE Ante

2~

= JTEEA, 2012).

S ESE]
s

I

W& A°lA,

o ot

it}

it
oy
o

)



3 oA
I, 35 pAL aeAe | delrEes
ASH 2% P 5 g BAL R

(socialnetworkable) 7Relolnt
AE FHE st
Lo E A0tE AEE] F4 2 2AOLE 9] 2] 9}
7171 A 2% 5o AR Avjas rotE R QA
(device—networkable) oo eE =
Al-5-5t=7}
Sl 1= E AA AYAL 2 AE ofo]Z e+
(Ubiquitous) A2/AE/578 0l 7Hset

4 354, (2017)

A RAR, A0tE MEA/AES AHAEES

il
7V=35H (socialnetworkable)§tcl, SNSE AFS|A AT ofUzl 5 HAIA}
=

aglel 5 ot 542 TRt A = =4
AlQstal et fo® SNS= AR Zhe] ¥ANE ofyzf, W FHo| AREY
FE7HA AEsHEA HE gdvt AHAE Alsd

Az AntE MBA/AIES AR 98 7715 98T 4 U=(device-
networkable) 58S 71 9t AAF RE ZATo] ofylog dAL:
T=AHYU(oE) Ati7h =3idiet. AxF W2 AEo] Yol dZ2=H 7]7]
o] dEe Tl MER AHIAE ThEe] ¥ Zlog odids] & 4 Sl Al
A 542 HI#AE 2 (Ubiquitous)olth,. ARLE AlEFS Fol AAl oAy
22 AEA HIEE 4 Q= 8= oulRith olFet 2 AR tE 77
kol o] FHHY H& FEE=T(E4, 2017)

2.6.4.6. 2573 (intelligence) 7+ E4

snfERts Golg olop|@ W ARgEel s Wl wed

I
R
o,
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257 (intelligence)oltt. 2542 =25 HP|HE &Eslo] F52e=
AR M-S ASSHA oA Ssh= FEoltHKwon, B.T., You, Y.Y.,
& Lee, S.K., 2020). A548< H4st= ARtE 542 (3 2-37]3 Zo] Al
Mg Wl & &tk

[ 2-37) A4l Al 7 B4

44 A A A]
AFsH(ERr) ol 7] /j%z}g} Zﬂ%j’i ?i“i R AYA iEPJ ﬁﬁﬂOV]
(context—aware) o] Wehg wordd 4 HH, oiE efelEel

U7t (Air Play)
A4 224 A gtel] et %2 ofmpER  UIEHA
B tolHE &% die Aol | Z'l= =3

(knowledge—cumulative)

st
e AeAe gug A9E |2 Ue
© 676 . slors PN
(panCtiVG) (/2127;]}*1 to] s &

A AR AntE MB|A/AES 42 dAISh=(context-aware) T3 =

>

ZE30 ok AntE AlE2 AE AAY] AdHle &80l AREARe] dfi|,
Az, EH, FAa, oHIE 5O oeftt fPeAE FRHC=R Algsie
o st & HAR, AnE AB|A/AFES AZFo] ZUHA
H& AntESH] "o £4%" dHolHE Fd mde 245t o Q=
HAHE AASI=(knowledge—cumulative) 532 zZH37A] F&= Zolth Al
A2, AtE AHA/AES ARARY] oy P9IE mlE  mpefsto]
S (proactive) 58-S H{st glojof o7 712 9P K4S HAF £
Ue Ao (Z+4, 2017).

2.6.47. AUtE &4 ol7|€lx] R AL

AntE & op|elA By HAQTE [ 2-38)% 2o
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E 2-38] 20tE £4 opley 2y AddT
A7} K qgas | AEs | gaAsd
AEEE A/ A E :
Kwon, B.T., ol €A 0] AnpE —,}\]]4_%51’/&4 —S—%Zﬂ?_
YOU, YY, & —E—/\go] %‘%iﬂc{l —J—Z‘IZ] TS, /\]’—%—QJE M?:{ll]_
Lee, S.K. X ~Elof 1] 2] AZA, th A 2 A
(2020) Ogg(}‘ia £ = 2573 2
ATFE A A ] A A8, AntE =
_ Sl _Zﬂﬁ/ AHlZ AR GFA A A TTE
TR, 017) | op|elAe] ~nte R o 47
: . SER A
ENS o ) AR
- o= LY X]%/%] =

2 AR 44

2.7. 71482 ¥ (TAM)

27.1. 78229 e

78R E(TAM: Technology Acceptance Model)2 'Z2]9] 7
AabE RS Qo EdElE FE7|e Wit 23] FLAZLEY 8

A
T

WAL QqBel RAA WYl 9@ ol2d  ERA
=]

O
A= ek (Davis, 1989). Davis®] 7]|&4-8 2 E(TAM)S A}3]Ale|sh
Z €l

gy FFolE, ZIdolE, JAilgitolE, A7 8FolE, PsHHolE T
TAR ot AF-e-3Y9] 7t RIMIAE AH7|&e $8HE Aget
sandolt(HAd, =, 2010). TAMS °F 30¢ S 2 A9
AshAe 7ol gdtt. Lee, Kozar, & Larsen(2003)2 7|&4829

(TAM)O] <AdfE  AshbgS  1986~2003W7H2] Bdl =4, HHggl,
maey, Rdygust 5o 4dA2 2Rt AYstArt(Lee et al, 2003).
WA= FAE, 9, (2010)°] Lee, Kozar, & Larsen(2003)9] d+&
gt 7lerERA(TAM) 9] ddid dshde R, 2deql, 2d
&, 2d Juwel, Bl 59 9 sPAR a4 HASAH (A, =,
2010). & AFolM= A, HE2010)2] Asfjol wet 7]t
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272 7leseRdEe =9 WA

StolHl = AlFolu HAdl&s 785t d Qo] dFE mAl= 8=l
oAM= It B ﬂ-_rw} o|fojx  HHH7IE, 2017). M=EE
AHR7es B8R St=7kel digh A+E2 49,
i, 35 9k, W& skl glom,
AR R SHolA Q1] FES FEAZI= adlel wRE ATt
gdixlol AHZ|E & Ao et dFE HE 9 SEH7
AZFSFAEHAA, A, 2014). o] ool tEAR] olgs& AHHEY,
Fishbein and Ajzen(1975)¢] ¥e]% dYFo]=(TRA: Theory of Reasoned
Action), Ajzen(1985)9] AEH PFOo]=(TPB: Theory of Planned
Behavior), Davis(1989)¢] 7]&4-8&°]2(TAM: Technology Acceptance
ModeD)5ol glem, ozt AF=2 F8A9 AH7|&487 AHEAE
Aot dstHAR ddeo] mle w2 RPo=m QJAFTL O]QEq,

AFe] ol ZAE A ATHAZA, A, 2014). 59,
TERA(TAM)S 820 Hd7|spgo] glo] digo] me &2
nPor @we AFHAFE T 1 e AT QITHRAY, 1,

2010). 7]%&5-2RE(TAM)S Davis(1989)7} He A7fste] Fjelzom

e
1 —|—4
s
r
tlo
H
fuj
f

=l
H2 55 A7 AP ek 1L o= Rdo] ZHEStAL o] &4 7]Hto]
g B ooplzt mdlo] Hy spYo] st AHI|E £8& AN
OdEe ohFe o Adshr] "ol (i 71E, 2017). TAMS g7 ¥13 %2
Fd 5 e AL Bd L9 EAGA BEANA BHIEEHH, 5P
TAMe| @ o]&2o] ofyz}t g&A dPFo|Z, 7Ito]&E(Expectancy Theory),
271 8% o]2 (Self-efficacy theory) 5 B4 o]2o] 7|HhS F11 Qltt=
AL otk (A71E, 2017).

ey ol ME-HE-YE-dgFolde B =4S
Al-gotal, 7ltjol&3t Ar|asat olE2 SHHSl A" F848% AAH
ARE goldel Higt ole ZAE 247 AN REALE A &2 wA7t
7Hed Az 27 o9 Adde] 5HAS Aethe AS uet(iAgE,
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2009). =9 @A°] TAMI2 [I¥ 2-33]3 Zrf

| e R [ wemaeeE TR |
peaa;:m — ! Theory of Reasoned Action g
A A ol i i

; Seli—efficacy theory ‘

H4ggeEIDT

" v . H
Innovstion Diffusion Theory | !
/

/

Behavioral deuman theory

¥

{
¥

¥

"

External Perceived Porceived | 3 Atitude Behavior Actual
TAMI erna b Baseof b oot Ll Toward b Inmentionto sl System
Variables ; Usefulness | 1 o ; :
Use i Using Use Use
[ ‘ L3 by
(198 2-33] 7|82 J1(TAMI)

Z£4: Davis, F. D,,

Bagozzi, R. P., & Warshaw, P. R. (1989) A4

=

1

A4z A

N

o
4
o

Rl

94
St EEﬂO

—

7}

Pol b Hmst Y=
Jth(Davis, 1989). TAM 1
PHE 2] A= olFE &Hlste] HA
= TFEoh=t =4 Utk TAM 12
A1 (Internal Belief)o] Bk 2 oo
AcH(Davis, Bagozzi, & Warshaw,
7|9ko] &&= 9] A28
t2]2el 7]t 7FA] (expectancy value)
2015). AL &7t
o] Z(Self-efficacy theory)zt
Hgog sto] = QIAH
3-8/ (perceived usefulness)©]
AFS mHqL FHSIFHDavis, 1989). Adg HS4R
AH-8-8-0] 4 (perceived of use)d AAH
= 8ottt [# 2-39]9F o] IXH ARE-8old2 AE7e=

ARSSHET AolA ofFeolu ko ARrRE ZojEtl s =

N

2

o

o
fu fu
LR

kT

A}

[e]
11—
Skely
EXR

-1 O

ox BN Jm

e
>
>

2
H
%

O 1
T

—_
\O
(0¢]
\O
~

N
i

op M b 2
ol

X
2

A2

)
i

o

-

]_
dR7e 8l

AAH

2T

Gl
Q.
(g}

(Diffusion of innovation) ©]

S

o] (perceived ease of use)¥t <

ease -84 (perceived

usefulness)& &

Aolstelon, QIAH {8 AREAFEC]l  HAAHIY  AARY Ze
AH7&s AHESHE  gRESPe] mgo] H Zojgn WE: Arz
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A olsttH(Davis, Fred D,1989)

[ 2-39] AAH 3847 4D AHE-gol

-

A 92E /-84 AAH AHE 8ol

H (Perceived Usefulness) (Perceived Ease of Use)
BEI|EALHE AR o RN | AHI|EAAHE AFEote Zlo] B

ojul | A1) 7 At AjAdE LEg da= o gevd U
Zolgtn W= AL A
dFA o A5 Fd Hj-2-7] 4] (easy to learn)
(work more quickly) olalist7] 412 (understandable)
21541 (job performance) 741 Z7](become skillful) 4=

s | 848 (productivity) A AHE 7Hs(easy to use)

70| AR A(quality) FA FAIst7] # 2 (controllable)
FFAY F=7h ey 02 g7t AA(flexible) 715 A&
(make job easier)
Aol -8 (useful)

Z2]: Davis, Fred D, (1989) A4

AAE Ag-golde A" F-847 A 7le] olgoke] dFS
o271 SHARE QIZHE F-8A4 o A IFE nuAE Ao=2 U,
AAH F8AL AAH ARggoldol HlF] Z|&e] olgojke] © g
IdFS uE Aoz uyehgth(Davis, 1989). ol#g <xH f-gAT}
AAH Arg-gold wWo] o FAHH iyt AMROEE iR AA
olge] Al FAGo] e Aoz dYPstAti(Davis, 1989). &, A€
F847 A" AR 8ol RHSo] o IS wrow, 7|&o]
o]8st7] #&45E, FE&otty BATYSFE olge] Ui H=rt ottty

rol
Ko
ki

= =
[e) = = itz
R, A= 7lEs ol8ste k7t BolA MER Zlee 8
R

t}(Davis, 1989).
2.13. 71&5-gndol 584 QI
19909t %7|ol= 7|&48RA(TAM)S ©<5] AASHAY gHEAS

Solst= dAFEo] Wo] HPEATE Adams et al(1992)-2 Davis(1989)2]
AFE IYE ¥FhEste] QIAH f-847 Ax|H ARE-8oldo] et



HAedS WE ASSIATE Segars and  Grover(1993)+= Adams et

al.(1992)9] 12} A5ZXAFE 7HA QJIAH {843 JAAH A §olA
tlEo] aNAds F7I2 AAoFYTE.  Hendrickson et al(1993)2 <1%]
8T A" AR 8olidel disl AlHANTest—retest) A1=dS &
ol 54 AxE2AS Bde SESHAH. Szajna(1996)+= AZEL]
S disiA AFEAe shalth. 2441, TAMO 4l

A2H {84 JAAH ARS8l SHAZ
AHEAR, =4, 2010). Davis, Bagozzi & Warshaw
Helo A e W0 wiZjA ool w|efsith= AME
12158 ARg-goldat QIAH F8/do] ARgO ko] A4
dAste]  [O1F 2-34]9F o]l HIE HS4E A

|QtotA tH(Davis, Bagozzi, & Warshaw, 1989).

olr
=L

re rr
>

<,

Eui i X
ok @t e it

ooy oy o
ofl oft 1o
_?L
rE
oN >
r

i

ox,
o
o

/\
-
©
0
N>
o

N
iy
i

ol
-

<l
s

W@ orr

lo
30 H
tlo <

of Mk

My ool
o

e
oo
K
i)
tlo o
Y

|0

0

N,

2.74. 7lesSR9e| 3

19904 T] 5 olFol= TAMS| dAHES AAsIAA olF metaAAL

sle ATl Wol veA HAth TAM ZHEFo| ggAo] eld
olFol W ATAE o8] 5849 & 48] B TiF Aol
FHLAH F4EAY, B Ao B ghgsie] Hgotee AlRrt
ool SITh(QA4, Add, 2014). FFH JEFERFe T4 A=
T2 4 Ak FA, A" {8 AAH ARgRolded FFE Fe
Jr WM4E FA RY@RELE Fhe sRd), =4, AAd
SaA7 AxE AlgLolAo] AR Ade Hriet mYRYe vl
) T3 A, 7120 HEH U2 nygi /e48m3e Bl
et RYCERN SPRY)olchaa, 44, 2012)

.O,l',
L
o
!
ofll
lo,
n)
kel
iy
o
re
U
rr

Q]H M= (External Variables)E& 37}t
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Venkatesh &  Davis(2000)2]
ot o]

Wekshl A9t Rathe

quality),

o
=
S5 AT

norm), At

23t

Ad 849 gREsE

o

1

[} =3
H o

A, AZA,
A (voluntariness),

7154 (result

714482 §2(TAM?2)o]|t}.

Aoy Zlerg Hol IgFe €

ZHA AL A (el H,

= dste]

ol Z] (image),

TAM

1

Je A aldle

2020). TAM2+=

Nerd Y
2012). Ateld FFrd2 F84 gt (subjective
738 (Experience) 2
ARA gL 4R BRI (ob relevance), A¥HEZH (output
demonstrability) 22 FAJ o]
Itk (Venkatesh, Davis, 2000). TAM2o|A FE=3F ALS|A

3FH 4= (Social

Influence Processes) @t AAZ (Cognitive Instrumental Processes) &

H4E Aeshd [E 2-40]7 gt
[3 2-40] TAM20]4 F7}Fet oF S
H = QHH 2 olm] FQ A2
=N T = !
=3hx 9 2H4oA F85 HiFE 9 Fishbein &
—{S‘—b—j five AtEEol| 2xlol EA P95 Ajzen, 1975
Ilikl?rcnive Sti= Aol dis] o|29A Azt
ZQ12) e gtk Q14
2P £ AAHS  AREAZE 11| Moore &
Social Voluntarh |A"e] ARE OJAFAA ] | Benbasat,
Influence ountanness | A7l gt We = 1991
Processes A% Eaxag] dig ApgApe] | Harvick
Experience A Aoyt A4 199 4ar !
_ XS Q5= Aol ZFZAo| | Moore &
A ] 1 A =
ey [ ALSA Rl 48] ofal A | Benbasac,
M5 =Y Aoz W= A | 1991
J5F T4 =4 A 2ES A1) Venkatesh &
(Job Relevance) | 8 & Sty W= AL Davis, 2000
Az} =7 %@ /\]iﬁ%}_o] 1}4‘7_]94 ‘?Q—‘?;ijg Venkatesh &
it AMALE GEA Zrly o= :
poognitive | (Ourpur Quality) | s FEAA FHL = Davis, 2000
Processes EA AAHZ o]&3st Axntrt Moore &
A 1 =711 4] = 0O —u= o u =
Eﬂ(f%eguﬁ o’ E%‘}—ﬂ'—%ﬁﬁ ﬁl&o—]&]’ﬂ_’% e Benbast,
Demonstrability) %E—E__ L= ME]'J_ = 1991

Z 4. Venkatesh & Davis, (2000)

- 114 -



Zler-gRdl ZAYH AF dAeES B4 A 23] ALY ol&
OJAfe] iRt AE7& A2 digh JIA(RIFH
84, A" AR Bol)i o8 SAE HUlishE HIES] ]
A=A AFEHA] &2 Aoz YeRgtH(Venkatesh, Morris, Davis, &
Davis, 2003). TAM2Y: olglst Axls ZAZ ndol 719gA4L §2)5tw}
SAlOl olg  oifel  dit AYEE Eol7] fdl HEE EYofA
ALJAcH AL,  2010).  ofstH, HZE HAAH(affective) A,
A2 4 (cognitive) 2, P54 (behavioral) 2 5 o 2Apgoz FAE 2T
Z215F dAA HEQ o APAHQ fFxRE AlestA] ¢t @l AelA
HEE SAdo=HN Y GAE AT A AdSSHH EsH]

ol (2, 1994). 71&-8 229 W8= EAlgfeld [1" 2-34]9F
2.

i Iy ¥
External ’ Parceived Percoived Behavior Actual
TAMZ xternal i pace of » Intention to >  System
Variables |} Usefulness
i Use Use Use
R Ag A
-,
Subjective Job ! . [ . |
NJorm » Image Relevance i Experience . Yoluntariness |
T roderating varable |
Output Result
Quality Demonstrability

H
FERN

[19 2-34] 7|&4-85 %2 (TAM2)
Z%|: Venkatesh & Davis. (2000) A4

TAM2OIAE F82 4ol A7 §847 P9 olue] FFe
FANA i Wiz A A
RHEA] olgsfok s gl

A
-
JE7]s0l dist A2 BdEE )0l

P o] FFHol UFE st tH(Venkatesh & Davis, 2000).

[}



o=
TAM3= #AfFHe| E3H Rdo|th(37]-g, 2017). 7e48R3d32 Q1xH
ALg GolAd o] QR M ~(External Variables)® FHAFE A7

Self efficacy), 252+ Q124 (Perceptions of External Control), FHFFE]

kol
or
)
o
O
=)
o
c
a

ol Computer Anxiety), #HAFE $3]4(Computer Playfulness), =2
S & Perceived  Enjoyment), 42 o]-8H A (Objective  Usability)=
TeaS 220 F7FeE E@o|th(Venkatesh & Bala, 2008). TAM3oJA
23t WS Aeshd (B 2-4113 2t

N

EE DERES o] F2 977
75%‘3 ATLE = O]ﬁﬁﬂf» ;—‘_:‘—,f,_.j, Compeau &
A7 a5 dru AYe UYL 4 | Higgins, 1995
(Corrfl uter)Self 9,:\% 4%3—1—% A F kAl
Efficacy U= Ax
Ed  AHHI7|&  o]8&Z | Venkatesh et al.
o A A Adeprl Zx 24l | 2003
(Perception of Zpelo]  ZAjtcty @
External Control) A o ==
AFE 2t HFEE Z8ofoF sk | Venkatesh, 2000,
Determinants (CAOmPUtS?f ;%%}Zqﬂ <z 2:1?_]00514 ;é]%
of perceived nxiety 76 S = M
case of us | WFE 354 | GREE ol#d FoE | Webster &
(lCo%n uter) 0141 it Ax]AQl 2] | Martocchio,
Playtulness A 1992,
zE &A% | EAH HEIV|&S o]&st= | Venkatesh, 2000,
(Perceived A9l AAZ  EHox
Enjoyment) QA= A
bd: oS Q —
ﬁL_%g]%] Q %xg Qo= I_Z’\_z‘gs}ti] Venkatesh, 2000,
sability =

Z4: Venkatesh & Bala. (2008); o]&®. (2020) A4
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A — = =] =
ZesgRYel TAM2, TAM3z 2 He HolM= HslshA] ¢b2
[e] o] AN o= Ke)
Ae QAR 84T AAH AgEoly e Tl sl&SgREL
S 5 s o 0
ZIRtem  AH7|E dHY 8IS AWE AFdFE2 A9 glel
AAHE Arg-golidol A" #8480 AAd FdF= e M
AAs glon o] A=EHoz Ad=go 9th(Venkatesh & Bala,
S s [e) =1 =
2008). 78R Y39 Wd= =4kt (19 2-35]9 &t
% Computer Self Computer Perceived
§ efficacy Anxiety Enjoyment
g Perceptions of L
: External Pclon;pluter %b)uet)g:!ve
Cortrol ayfulness sability
\\\ f e ¥ ¥
W ¥
External Perceived | perceived Behavior Actual
TAM3 X.er;la ! Ease of T Useful intention to [*  System
Variables | Use sefulness | | Use Use
5 FYN W S (3
| -
] vvvvvvvvvvvvvvvvv 3 P R ——
Subjective Job Relevance é §
Norm | i
¥ ‘ i
Result | i | .
‘ Image Demonstrability E m-:‘y"m-«:- gzgﬂﬁ; E

[C19 2-35] 7]e8RY3(TAM3)

%4 Venkatesh & Bala. (2008) #+%3

TAM3S S9% de Adel zdmde] Be wEe R w9
8709 sHAe] ZWel z@mapel Wefwgich. Bstn Wsfsich. olelgt
wHe J1e4gRgde MY Sgo] AUAA olFolA: ek ulg
me Fol Gt Rk AT ARl |E4EREe HET S UA,
0|27 Wrol} URo] §8% Aol AAHeE AW Ratn glov]
WyEe] UstET Gk ZolchEAE, 2000). Edt, 7]&4gmde]
B REY JE ATES FRALY D sfoldd AAGe] S8 B
Ayele ngel wet FumAoz Aguu glow, 5§ AEol
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Aulze] S Tefela] 2ot Aol RIS BAHe] AHH T

ATHEAE, ¥4, 2010).

[E 2-42] TAMO] F715t @B

N T T
Mol HAA 434,  2009;  Agarwal &  Prasad, 1999;

- © Agarwal & Karahanna, 2000

Venkatesh & Davis, 1996; Jackson et al., 1997;
o]l 874 Anandarajan et al., 2000; McFarland &
Hamilton, 2006

T2, oA, eS|, 9T, 20065 Agarwal &

4 H:LHE' A7 257 Karahanna, 2000; Igbaria & Tlivary, 1995;
gg Venkatesh, 2000), Venkatesh & Davis, 1996
T

2] 4] AFA, FH4, 20005 Agarwal & Karahanna,
- 2000; Darsono, 2005

Igbaria et al., 1995; Agarwal & Prasad, 1999;

o5
A5EH Al-Gahtani and King, 1999;
1 Anandarajan et al, 2000; Venkatesh, 2000;
He Moon & Kim, 2001; ZAF<], 2004
24 5, 20065 HA3FA, 2009; Zhang, 2009),
Are] A g7k FEA REEAd, "2, 2009; gl
PAR-ES gz, 2008
EA = Chauand Hu, 2002; Karahanna & Straub, 1999;
= 3l 3= ) )
EES AR IE | Vonkatesh & Davis, 2000;
Anandarajan et al 2002;  McFarland &
Q J )
Bl °18= | Hamilron, 2006
N EHA 3%, AEA, 2006
des REE S, AEA, 2006
%_}; 712 Aol el | Verkasalo, 2009
A2y ExFA Igbaria, Parasuraman & Baroudi, 1996
Igbaria et al., 1995; @A, o] ¥4, 2003; Shih,
BN IE2Y 2004; Ao, olAd%, 2005; McFarland &
—HwE Hamilton, 2006; =24 <], 2006; Lederer et al.,
2000;
5L Moore and Benbasat, 1991; Chau andHu, 2002;
A| 2~ €] Re Venkatesh and Davis, 2000;
Z EA Moore and Benbasat, 1991; Sultan & Chan,
s At o) 2000; Venkatesh et al, 2003; Hong et al,
2002,

A A Yi et al, 2006; Venkatesh & Davis, 2000;
o)A A, 2003; Venkatesh et al. 2003;

LA o]”4d, 2003; Lin & Lu, 2000; Moore &
Ho Benbasat, 1991; Lederer et al., 2000

4 A9, 1L (2010); 9, A4 (2012).
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P =7 P [
1 "r‘i q—[— L 9;';—% ]:E']__'_.EE___ Zj'lﬂH’
=
S __./lg

g, A,

Ades 71 SR FS 4" §843 4" ARggoldol 19
2-36]7 Zo] Ald H4E FURE HYolth AldeS FUIRE SR PA
T2 R e H5EES A" f34(Agarwal & Karahanna, 2000;
Anandarajan, Igbaria, & Anakwe, 2000; Childers, Carr, Peck, & Carson,
2002; Liu & Arnett, 2000; Moon & Kim, 2001; Venkatesh, 2000; Van
der Heijden, 2004; Wu & Chang, 2006; Yu, Ha, Choi, Rho, 2005),
oIxE AIHEHF, olAFY, oldl=, 2005. Featherman & Pavlou, 2003;
Im, Kim & Han, 2008), *@*é(%l}%i €], 2006; Y&, TS AR,
2008; Ad4=, 2008; A, o3, 2005; Koufaris, 2002; Wu & Chang,
2006) soltH(HdA, H84, 2012).

H
- v
Extariial Perceived Pareeived ' Behavior Actual
TAM1 Vx_e;)nla faseof I e : Intention to [~ System
ariables Use seflness | 11 Use Use
SixlEl Qx| E
S s
MEH
FPHE ME B

(19 2-36] TAMI1O| Al F7}

2.7.43. 71ES b BN Va8 EdS Tt et 29

s4dE FHEIZ JlersdRIdd VIS "E E¥se T

i
]
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ol Venkatesh, Morris, Davis & Davis(2003) 7]&9] 8719
FgolES 7t s Aarid), L27|dl, S22, A8A 29 S TRt
=5l
O H'T O

HYUTAUD) = At (FAA, AAA, 2012). 71 9Jol% Lin,
shih & sher(2007)7F 7|&EH| =9t 7]&4-8 R3PS TFot] AHAEY
224l AulA AA”RS 85 AYstax g TRAM  (Technology
Readiness and Acceptance Mode)¥} Nasco, Kulviwat, Kumar &
Brruner(2008)7} 7|&-8 2 e 4-8olE259 HAES Tt AHA
7182 P(CAT: Consumer Acceptance of Technology)e] QUEH-FAA,
AA-A, 2012). Ednde] tjxEzel ZAHo] Venkatesh, Morris, Davis &
Davis(2003)¢] F82s (UTAUT: Unified Theory of Acceptance and
Use of Technology)e]tt.
HAYE g7 By, &, A P9 o]=(Theory of Reasoned Action),
718 HE¥(Technology Acceptance Model), Al€H P& ©]=(Theory of
Planned Behavior), =7]°o]Z(Motivational Model), TAMI} TPBe] =gt
2% (Combined TAM and TPB), PC &8 3 (Model of PC Utilization),
g4 24F o]E(Innovation Diffusion  Theory), AF2] <1z  ©]&(Social

Cognitive  Theory)s AE7|&+81 TAH iz HYES T
Kol

-

HYgor = 4 UAEEFAAHATY, 2018). o RYP2> A7
(performance expectancy), =3 7|t(effort expectancy), AF2]Z HF(social
influence), FXZxZolet= 4709 A WHE AAZL, ¥ (gender),

ol(age), A& (experience), AEA  (voluntariness of use) S°] 7]&
FEolA 2EALS I FASIAF(HESAZAATY, 2018). 1714
AZId, ==E7d, ARRA G2 dEoxel IFe F= ¥,
XA AHE-3E = Holog
HAHHAHE A AT, 2018). UTAUT ZHA 59 470 9]
Z4d H4E ARt Sloh JAARSE SAY SAHs+= TAMIL, TAM2
24 7]E9 T TRoIRAA WSE FESITE UTAUTS ®HSAH

A
T2 AL (28 2-37]7 2}

| AmHoem

-
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7 2 SHs =g 0 18

3 AEeSTE1 TAML
| Technology Acceptance Model

R g2 TAMZ
Technology Acceptance Maodel

A 8|l A olE: SCT
Social Cognitive Theory

PCEERF: MPCU
Model of PC Utilization

Hilektol 2 IDT
Innovation Diffusion Theory

|

FAEE MM TIAH 12 TRA A — g
Motivational Model Theory of Reasoned Action ; "’1{1-‘"0_1‘1)‘3 K084 &
N ot ™ HE
AHT Agoie (158) | | TAM-TPBE@oI 8 (C-TAM/TPE) | dggs N
Theory of Planned Behavior | Contbined TAM and TPB 5y M=

UTAUTA AR

2t

[ 2-37] UTAUTS W4 AE) T2 A A
Z 4. Venkatesh, Morris, Davis & Davis. (2003) A+A

St 1

1—

A= P

A

B 95t Fzrumae [m 2-43]7

27 =3 =z _ PER=Y
= =7® =1 = =
o A Ao P oy =2 Hs A S
o1] 5] AE7|&S ARESte] 79
T;r%% TAML | 82 x4 & Ao 2e
A (Davis 1989)
HR1e] AAFES =AY 6
PR ey, S 5T 7K e
57]_' MM | Ao Ego] 7] wEo
=4 qeag | S AN
AFgste Aol ,_O—.(Daqu et %&;992)£;
o O e 7HQle] HH7|&S  ARESHo]
S|P NE | as Hee] 474g % 4 gk
71t | AN LA 54 MPCU T omL Ar 6
ogtal
m Mo (Thompson et al. 1991)
e 2L 7]Eo] o] AL 7]z
A DT Hsf o yWohal QlAsh= s
ol Ax(Moore &  Benbasat
1991)
A3} P 2 ATt pAdE Ay
;—]W SCT | 7} &obd Aolzt= 71 7
(Compeau & Higgins 1995)
L3 | AAES AR | X" | TAMI | 7li9le] ARV|&S A AFE| 6
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T & 92 Ady AAeE

ohn W
Ag AX =

golg | A | % Davis 1989)
S Az Mz 7]&o] olsfistal A&
A9 |z ;QA 544 | MPCU | sp7] ot Ql4st= A= | 4
;;_];94 A (Thompson et al. 1991)
[e) [e] o S =]
A Mz 7];%;‘3: 28371 oY
_Q-O]/H IDT E‘l'—T’— ?l}llol't‘ XéE 4
°° (Moore & Benbasat 1991)
A A Fad  HiEge
THA | TRA, | ARSO] AZsk= el |
T | TAM2 | digh 914
24 FH O (Fishbein & Ajzen 1975)
<8 HFxIEe #8423
AreEol et JHelel wHsy, &4
21 | A= AHe]H ARl Aol A Fl]lol B}
Sl APR=T aa | MU me Same oo o | *
S | Abgafor gtel

(Thompson et al. 1991)

qze 7% AHgsre A9

Y=, op | el &% AslE Ax
oA | o, | WA A AN0E | 3
ARk sk HE
(Moore & Benbasat 1991)
qAE | DT | %ol gt qA, SIAA
= PB, s
DA C-TAM A et 914 5
%/ﬂ /TPB (Taylor & TOdd 1955)
AR EGA] AFH 7l AY Asd
273, o Zol WEe YA 4
22 | 71e 840l | T4 | mpcu | s B8 o AwE | 3
ECRESEE - ars
Pl (Thompson et al. 1991)
Ry Ado] JZe] 71, AT,

Agteittal 7= J
(Moore & Benbasat 1991)
Z2]: Venkatesh, Morris, Davis & Davis. (2003); o|&=. (2020) A+4

Venkatesh, Morris, Davis & Davis(2003)7} AAI$E UTAUTS Z=A1sH
stH [19 2-38]¢} Ztt.
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moderating variable

UTAUT Perceived Extrinsic X
Usefulness | hotivation Job-fit

| Volurtariness ||

Performance
of Use

|

i

;

i

FU Epectanc

Relative Cutcome : pectancy i

Advantage || Expectations i I . “F

i 4

y

i

i

i

H

N
a
Effort o
Expectancy gL S
H s
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Perceived

5 Ease of e .

Ease of mplex : 3

External Use Complasity Use [ Behavior Actual i
Variables “*# Intention to System ;

,-‘*‘i»»v‘”” » Ry —
Subjective Social i Social E .y g
- mage | Sy
Norm Factors nfluence e

\—._.‘

e :
ceniora | Foclitting | Compat- Facilitating T B Age Experience | |
Behavioral | .7 o0 T e 21 . : |

Controi || “orditions bility Conditions ; |
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(1% 2-38] UTAUT 23
Z 4] Venkatesh, Morris, Davis & Davis. (2003) AH+4
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HHE(2018)2 7l 8RA(TAM)S 7] RPSE ofdl, oHE¥S=
ABAIOT AR BEA ke 1 S4oz Ao,
3712 wiRgE st W4 ko] JF WAE AWEN, HRAEE
Famez AARATEAT, 2019). 4G, FEHQOIE FE5snd
(TAM)= 7|2 =EJez sk, eRHez SEAR] 7ed EA4,
sRgngd, BRenad S& e avetdt. WYL
Axndz  FJAgtolZ(Innovation  Diffusion  Theory)¥ 7|&48 R d
(TAM)O] %9 THAES 7|8toz st HETQ0IN7 Ads frajdo]
Aeo] Tt FAERIATAM-NM: Integrative Adoption Model of New
Medi e AHjaly, ewuse Azbe 712, Asja g ze] 844,
il

st AF7HA] EEAQ] V)& 8ok

B HPATE Aumgron), 1AW ot Hopld sesgnd
(TAM)T E@71448RD(UTAUDS] 2840 7140 +8owd
Qo] AEHL 98 AT & Yotk EG J1e4s Bde B
Bgo chkE 9F QS AdusSel 247 Eguset apEsE

—
ATHT S

At AL &old 4= 9l
2.8, AEAAHAF 2 (I[SSM)
2.8.1. ARA A" HAZRY

Z22 3 719 223 BRI F AR FQl BEAAHER 4R a4

sUHE 9t =F= AREEI Sl AEAL"HS Jid "9 A2 AA

AT BHE7E 7h-or & sHoger ¥ FHa Stk oo whet
=2 AEALHO ARgo]l dF Aol omdt FIF= mA

wiol FUiHEIT AT 552 A AHAAES A3He=R
=]

g gE a7 ARE Adsks oz A% WA
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S ATHEHEA, 2018). BEAIAR AZF myge] 27| AFolA
T2 acle dizt {55 Welen 1 ¥Hee JH 8
7l o Y A4 OE oA v 54
2020). Delone and McLean(1992)0] APATLE %
Hygo] et 4 AEES AYste] AHAAE AFHE
Systems Success Model: ISSM)-& AHACHAERE, 2020).
ISSM2 Delone & McLean(1992)0] FHA|AH 2 AJRYAO]A AFE
Hgog Ao FH, AH EFE, ARESE, ARANMSE, A,
Z240] oA A 29l It FF TAE UEd EYo|t(oln]=E, AAE, &
Ak, 2018). ©]F Seddon(1997), Jiang, Choi, Lim & Leem(2002)-2
DeLone & McLean(1992)2] HEA|AEAFZ R MH|AEAS Fr1e
o7t okl F5E9lal, Myers, Kappelman, &  Prybutok(1997)2
HFHA| ARl A%, Ab]Y, ARR] Adbe] FFS mIRE AHste], FEEof
Ud Qe 2AAME A= FEoh, AMSSEE AT
=

Apgole g FRSI Delone & McLean(2003)2 7]&9] 412 %

rlr
A
o
Ry
=
L

-
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lo
=)
£
AN

by
b
o
=,
52
-
rad
ral

HT
>
|
)
lo,
o
ofd

=

(Information

i

d
ol
-
£

JEA LR WelE @7e aEste] AlAE FE, FJH FHo] AHs
F4e FUreidnh. AEALY FHo A4 SAcr AHALH AP,
+44, SEARE, olg8eld, A AFY 3 558014 o=
T, A" AEE AR 5E9 B4 EA, #84, sedld
a4, olsid, B, SE, AAE SoR FAET, AHls Fde
cHA, AgLk, 78 #e4 % AFder F4E AaE ARSA

HEAAE Adgo] figt dFE Delone & Mclean(1992)&=20]
Aoty o522 1981|KE 1987d7tA] £33 MISEOES]  771¢]
Aol A 180017]9] =8 Aste] 19929 HRAAY AFRFISSMD=



ettt AEAAY 43H BAG W4E MR ALstn, 24 s
2 el

to]  oJEFAISL AR EFPES  AASHHA ol AT 7]
oHo]F4, 2012). o] R AAREA(System Quality), FEREZH

T,

i
32

(Information Quality), AF&L(Use), AH8-AFTFE(User Satisfaction), 7014
P& (ndividual Impact), £24 F3F(Organizational Impact)= HEHA|AH]
AFHSTE AAsFAHDelone & Mclean, 1992). A|A®RIEZAT AW

iz 7]

™=

RE7L AMGEeH Mgt WEe] dFS WA AgEe AgA wEe
Z R Z

Agdon A Gge uAs Aow uehiy, A dFe 247
FFo] JFHFz gt 2ES Yok [O" 2-39]= Delone &
McLean(1992)9] A+t Rgolthi(Fasd, =k, WP, o]AE, 2014).
_ Hy O[8
£ =
sﬁt fmmaﬁaiéity 4 information |
Y o/ Use N R ZEEA A
Y 4 4 Individual + Organizational
T B F hY SIETTE rnpact Impact
Information | ﬁ User |
Quality Satisfaction

(13 2-39] Delone & McLean(1992)2] ISSM1
Z2: Delone & McLean. (1992); =4, orER, wWIFA o]AZF (2014)
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KT
>
[>
0 ol
R
i
o o
lo,

L%%PJ é@% olmjgict. AHE
AHE ouetH, AR T
AEEC Oig BRES oulgith. Q1A JF AHER B9
g AR BItE ooy, XAH JF2 XA Higt FHO TS
njgteh(o]®#4,  2012). Delone & McLean(1992>ﬂ Aol of
FEALE AGFolgte Adel #e V&Y ATES FHAFst AFHEL,

1 ZAole FEES FAtt IFo=2 uURged 1
tolzt5S TRtk ATH, o2y A3 J|xE

A= HolA 2 Qo7 Aoty s thH(Delone & Mclean, 1992).

1o &b ox oX o
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M

Seddon(1997)2 Delone & McLean(1992)2] A= HHA|AH X
et 57 2379 Aol SlojA fARE Folgt Hx9 A=A
T2 sttt 5FAtH(Seddon, 1997). 1L} o] RoA FfelF
ZAA JFSE FEStL AN 2Z U9 oE  olsBARTE
o AdFel dsl Z & A Floke Aol dig

HH A 2
RStk stglrheld, QHaRl, 2014),

r® oft of o o
ol ne o fo ot
o Bl 9

o)

2.8.3. Pitt, Watson, & Kavan®] ABHA|AH AZ 13

Pitt, Watson, & Kavan(1995)2 Delone & McLean(1992)9] #HHE
N2 HEEEe] AxY EAY AH Ede] o] o] 9oty My

Uem, ol AT HiFo] 1980t ZBre] wl el Aol HlolHE
Edz AFEA7] digol FEAAH] AH|AAQ] SHES ZHstal Q17|

Folgtal AJziste] Delone & McLean(1992) Ay o] AMH|A AL
F7tste]  AASEITHRl S, X, 2014).  mHAIR EoRe]  AfH|A

5748219l SERVQUALE AAIsHlAl FHA|AH A AMS F74otH
Hop aabQl JriRy S Ssd, Ser, gyl

ol AHAIAFS AuH|A FSHA FH Hit HME FAsk= Aol
dasty, AHA Swo] HiAEoH MR FHAARS] gupAE
st 54T 4 ol stelen, AEALH deHaes AlAH F4,
A F4, Auls F4E, AR, AR THE, iR J7F, 22 e
AT, ¢, 2014). AHlA FEE FH A|AHo] AREALY
Qo Al&ESHA ek, AEKACE ARAE AAToEH ARBAR
stoja AH|AE A&H o2 AMESHA st AdS ongah(ErRIE, 2016).
AR (2007)> HEALHS] AMuA~ FHS ST, §H4, ¥,
S, 2 AYotal A5tk @Y, 2007). Parasuraman(1991)-2
MBIAZEAS ARV AR AIAFES ARSS mof] L7l AH|Ao] TRt
A, ARESELAE st A, SHACER Aostlth(ErelE,  2016).

EYRQOSE FEAZH Aux BUL AR RTAYEL Ioht

ol



A&aHA urgstol
2016). Pitt,
(1% 2-66)3} 2.

2NE

Watson,

A-&st=7Fl
& Kavan(1995)9]

g5t Aeg  Aolstgdrh(arel

FERES

2P (ISSM2)=

Mo =Y
System Quality [T 4 HE Ol&
L W Information |
TE 28 ¥/ Use N A &Y B
information K ¥ é 4 individual | » Orgenizational
Cuality YOATBET EE ] [mpact Impact
_.:'g E User
Meja B8 |7 Satisfaction
Service Quality
[Z13 2-40] Pitt, Watson, & Kavan(1995)2] ISSM2
Z2]: Pitt, Watson, & Kavan. (1995) 3
2.8.4. Seddon®] AHA|AH ¥ 2y
Pitt, Watson, & Kavan(1995)0]% o= Seddon & Kiew(1994)= %7| IS
Aurge] olgx o IHo]  EFgEool Ittt FASIEL
Melone(1990)2 AHA|ARO] 2pFHoz o] &&= Zo] ofybz AA
ol gt AAH AL oE F US AAHSIUTE. Szajna(1993) o83t
ABEA A" AyE Hgs] gtgded & gla2 FHo|T shhel g4,
2020). o]t L FA=Eo TASH  Seddon(1997)2 Delone &
McLean(1992)9] A5 L agoflA ALgo] 7P1H:— no5A4E AHstal, A ti4l
A21E F8Adol Hop AHEst wWaegt A6t tHSeddon, 1997). Ayt
Hyo  ASE FU15ke]  Delone & McLean(l992)4 Ay
st on, ARAAR ISz AA" FEH JH O FEH, QJAAH
T84, AR W= el A ARSle] digt & J9](Net benefits) <
AAlotA ) FS=, HEZ, 2014). & §9e ARIV|& S8ILZ I
AFgo R IRt BE A D oA mlF H|&Z AQgt BE A 9 oAt
ol o]elo]l JtAof thet TAA ZHz|o|th(Seddon,1997). AHES] Qm|E
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A7te f8AeR g AFen, AR AMAF ThEdte] R
JNIpFA NN AZtE F8AZA AL mEERo=R s T HEe]
AIAFARZ BFL FAHst AZH {840 AR TEe] JFE
o)z =2l ASstAHeld, P, 2014). Seddon(1997)9] HEA|AH]
Ay RPASSM3)S A5 e HFEL Aoy [E 2-45]9F 2t

B 2-45] ISSM3 4 849t HE4E9] A9
FAa4/H5 89
The information system of interest is either some
aspect of an application of information technology

Information System
(GHAI2F)

(IT), one individual application, a group of applications
(including those of an entire organization), or an
application of one type of IT(Seddon, 1997).

Net Benefits

Net Benefits is an idealized comprehensive measure of
the sum of all past and expected future benefits, less
all past and expected future costs, attributed to the use

(JEA2H 4F)

(=59l ) : ied,
R of )an information  technology application(Seddon,
1997).
IS Success is a measure of the degree to which the
IS Success person evaluating the system believes that the

stakeholder is better off. Logically, if Net Benefits
could be measured with precision, IS Success would be
equivalent to Net Benefits(Seddon, 1997).

System Quality
(28 £9)

System Quality is concerned with whether or not there
are ‘bugs’ in the system, the consistency of the user
interface, ease of use, quality of documentation, and
sometimes, quality and maintainability of the program
code(Seddon, 1997).

Information Quality
R &4)

Information Quality is concerned with such issues as
the relevance, timeliness, and accuracy of information
generated by an information system.(Seddon, 1997)

Perceived Usefulness
A9 584

Perceived Usefulness is a perceptual indicator of the
degree to which the stakeholder believes that using a
particular system has enhanced his or her job

performance, or his or her group's or organization's
performance(Seddon, 1997).

User Satisfaction
187 )

User Satisfaction is a subf'ective evaluation of the
various Consequences evaluated on a pleasant-
unpleasant continuum.(Seddon, 1997)

Net Benefits to
Individuals(Z}¢1),
Organizations(Z34]),
and/or Society(A}9]).
o] digk He

Net Benefits as perceived by these different types of
stakeholder. Organizations includes both groups and

management. Thus the four principal types of
stakeholder are individuals, groups of individuals,
mana)gement of organizations, and society(Seddon,
1997).

Z2: Seddon. (1997)
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[ 2-41]2 Seddon(1997)¢] AEAIAH AdFy ZRFPASSM3)= UEHH
Zlolth,

3. Other Measures
1. Measures of 2enerat Perceptual Of Net Benefits of
Information & Measgre& of Net i< Lige
Systam Quality Benefits of IS Use Net benefits to:
o © 52 2l
A ZE d?% "}’N{;m P 1 individuals
Systern Quality | . ra ereeve R d
- o Usefuiness T =
‘\\, - T Wl - T
AN ¥ e Organizations
HE =¥ - ~ 0|23 E TN
Information oo Lser Ling S h AbB
Quality Satisfaction T Society

[71%] 2-41] Seddon(1997)2] ISSM3
Z2: Seddon. (1997)

2.8.5. Delone & McLean(2003)2] AHA|IAH Y 1Y

AHEALE I A7 At SHEUA 299 B (Delean &
McLean, 2003)2 IS AFRES 2702 10¥ FoF Huy oo d1s
ARsldn, o2 B AAAWe 4TRYL FAdd HHE IS

HERG S BESAHOIA, 2020). 71E ARALY BGH AolHo gt
A~

Pitt, Watson, & Kavan(1995)R oA LQIet AH|A FALZ 8513,
Aad Ggnt 2217 dFe & Weloldr wa wWAR LS,

BEALE AEHere Aad 5, =4, d, 2
ojr/olg, olgA WX, & B AASAH(OlFS, HE, 2014). &=
weojolgt HJHAIAH o] g252] &0l s ﬁéﬂﬂ% ZolH, o] 8252
=20 diet gl mele SAHs= Aold. IS ARl AAE
%7](DelLone & McLean, 1992)°l= 714 G =212 ol digt
Y= dFckded, #4d IS ATEIMME dFe Ee diidel Ml
ZAo HASHA @i HHAIAHS o]gshe aHARet AFR], =7t 5 R



A
R FYoE A«
= PN = s o
Z40s B SHPEL

[X 2-46] ISSM4o|A] g5t M
32| z3us 24 29 YAz
A8 8o [ AT 55 80l
M Wepy | Jol £ol Bailey& Pearson
A" | 7157 71%5°] o
# [y Aol A8 o] ooy Metean
4 d7e] T 8ol Li(1997)
SHARE SHAK 2=
A ] St &
Eisled °ld"17_} & ‘}LOEH' Bailey& Pearson
. REE PJE= A7, (1983)
%o;q AAA AHE= A AT DelLone& McLean
N EGEE Ao} F7EsE B (2003)
7874 ARt 58, L1997
e A4 g1¢ Bailey& Pearson
e | OTR A AR A9 B4 3 oA fg | 1983
s b= BANEE 9 AN =g, | paobed Mclean
A T JEAA BHE. Li(1997)
R ZH3t ngoaS AA Pittetal.(1995)
e ZA71700 AgeFol 2%, Bailey& Pearson
PRI il 1= A7 Mg W S7F (1983)
g o QI g Wol =y} DelLone& McLean
e =g qE 24 W (2003) . Li(1997)
H459 584 | 9dF 284 3. Flagig )& Pearson
e | 9Fe 2 | R AR 35
w5 D59 oery | ole A A5 AE Qoo Mebean
AN 2|] BHEL | A 2H] JEE Li(1997)
SINARTE | A 59 A
FRE AT 0] AT,
= — > = = DeLone& McLean
M) AFIZAA AFA e T2A A FA (2003)
24 944 |24 a94d 34
A5 5 A,

=
S o]F4 (2012)

Delone & McLean(2003)2 HBEA|AHE AF HEg A|AH 22 A

B2, Arls 54, AR, ARAE

Z
o] ==
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23 (ISSM4)-S vrepd
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[ 2-42] A% Delone & Mclean(2003)2] ISSM4
d: DeLone & McLean. (2003) 4%
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2.8.6. EEAIQ 7ef FEALH JFTEIF AJETF

sdol AEALFHC] HE Hristr] {5 DY HH(DeLone &
McLean, 1992, 2003)¢] ISSMeo] o] &&= It} e-H|ZX YA, 241G,
e-dd, PAOlE, AdAMA  Pofox AP FSAETR olgE
ArhelFA,  2020). olHE AFEL FE A 2HEHEAY AERFA,
A A~gAo] Zkacglel o]t FhFolut o]ge] ojmglt S w||EA
olg] AFE Fal ATHAYT Pite(1995)%E ol
4Ea%0e motstr] flste] IS AF3RES o]8ote] HHEH
Mu|AgZo] olgzt W=, MAH A, xHZ AHY, olgox 9 AA

@%ﬂ%& Li(1997)= HHEA|~H]

I‘_YE

0!

0

=i/

SRS

¢}

(¢)

°l-&
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BAA ATl A 9T e 2ddS HHH

(3 2-47] ISSMe| et AdadT-2] aof

ar | #854 ki s ErRES
A B A A =12
Del S = ol
clone & H Al 3L FeRE ] Q
Mclean IS REsa] £ | duEa ol-g7 B Mg =9
(1992) |27l E | AAEEA RIS PAPN
T % 224 T
= ol
Pitt, et al quEd ol8. =
2 : A AEZ A =] = Zalo]olE /A
(1995) g b SR Ve L
= Z A oAgk
— 1 [e2e]
A HIZz] ol
i ﬁigg;ﬂ o) 271 bz
Li(1997) | Delone & A{ulzg}é 7}&%1'37’}‘_——‘1— A1 A ~E]
Mdean, | 25302 ESET
so S | ARAAEGHA
gma | 090 | sl oan wa
200 AR ZA P AR B A AH]
Mdean | JER R ez | o i
Seddon ZH A A~EISA X7]'% _IQI——Q_/H
ESES AT ﬁ%%%é%} ° olaxt t‘i_}__%_ °
(2004) (1997) | Aw=A HEAT TS | SAGEA L
ol & ZpaA %7—"}”&#
AA Ak
A 2 e :ﬂ; :3 J
HAAX A=A =] A _
(2014) it olg mhs | TG AR
;(]_7] a=7r z —ﬁ'\—O]_g_7]-_‘5—_/Rg ]—— ™
Delone &
S A Mclean A| 2 EZ 2] &0l g0
- 2E 24 POSA| 28]
@018) | G0, | AuiEA e 125
oled% =
Delone &
HotA
aqa | Nanhy | sAwd A7) ;
(2020) 003) %Xo* *§, 7}43}*3, w2l ig{%g_‘z
UTAUT gjﬁ];;g,} wolojn ==
S} T o =21
= =
Delone &
Mclean ol 2] 509 A
oA (2003), 7 d OL%JUEE °°
(2020) 2,}73‘?‘_1 ) ZA g0l %33';9151%— OTT A~
{EER A& o=
= H

ol

AAA2014) D FHAQ018)E ZH7t mupel sAF AH A]AEF POS

¢
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Azde] AmRAxge] HEmde  Agste]  EAsidt  Add
Nease] ANEEAES Fkste]l EASL, @RHL ]
o

TEHpo] Frkstel EA4sknh. EEE (202002 AHEAIAR A

g FPdnw, BRI 7|

L. AL ol 84 ixtel

3.1 A T334 AR AR SA5dE ek 2.4

3.1.1. AAYY 554 A A4

Y
nx
re
rlo

FFAAGot FERAES R FAHE e85ty

HEoHe Aol webA AMAAe] dAEREAE BAM] APl
ol&qttt. 20208 @A FEFFALY] IEHAlL PR FEAAREA oG
A4 OA HAZE dEAelth 5] AR AAAAY stegdAd
Aedddde A7 FEA7E A diR=o]th(Kwon,B.T., You,Y.Y.,
2019). FZALAAATA(2018)0] FARSH vl w2, [13 3-43]3} Zo]

etel FITFAY Wkt vF FPIA WE vlmeEd
a9 BF G540 duht FokA & 4 ek AETA Wobs
(79 3-4419h @e mEALR ALY ANGA — HARA —

AA — AFVAR 25E FAH Wb OE AgsEE g 25

o

_I
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60%
50%
40% 34.9%
RS Means TH7HH| & 40.8%
0%
20% 124% 12.6%
10%
0%
09(QN, 09 3 ) 10[Q2) 100Q4) 11(Q2) 11Q4) 12(Q2) 12(Q4) 13Q2) 13(Q4) 1AQY
-10% -19.2%
-22.3% -215% 53600 .236% -22.8% -22.5% -22.2%
.20%
s | DA SIS
Al o AP0, A HFTA AR e dF AF dnN”, deadyE] Aas AT
[C19 3-43] =3 v]=9] AMEA @7 Bl
A =LA ATY. (2018)
MudRnn
[-Q“.;‘IE; BAZE, NQAD £
SRR
(s —— swan 548
t
NAEE
e
8B8.5p% e6.53% ?.?.G&:G "
i
. e 3
@amau zeH 72 ]f-'ﬂﬂxs ﬁ’rlawu e ]@zsz 1% ;a g
HEESY HE ﬁu?;m as s =y || maze || sqxzs Hs g= | umexs | w@sus
D] MZE T44% 327% 0.69% 0.16% 187%  #/oxS yug ygee
A O NZE  744% 1071%  1184% 116%  1347% FNaH P29
(Z#HA 7IF)
L ETANSOLE, D10~ 20120 HERA WA 2470 AlSl w4 BAbu] 7R S el Al
Zhai oz Ak S1EDIG). Babul Aalal ShuE Sigl g dlalel olat, ulghiimebd] ) 2el el Al
(2 3-44] AEBA FBA 41 ZEA 2
SA4: =g A+, (2018)

- 137 -




o|e} Zo] A FZ TAE ArgH] ZH ddL A= FAHHIE AdF
—‘T‘——f——% of7|StAL (A4t A, 2018), AlFeAbe SAMHIE st
o7 AHYsH wH%AZLL LS 1, TESH
RH AZre mid Al @AM ZEA AFGARLZE 500987t S S

2
S 1—
Yelo] HFh(Kwon,B.T., You,Y.Y., 2019).

3.1.2. EAFdE w99 4984

30000
e EI | I I“I I |ﬁ| l“l “Iﬁ "
MY

- | %qsqa%ﬂmml

1000
bl ]
Lo % W5 T% psx 5 W4 Qs % R e l-m 5% I-Jx_ l-n.x,
o o = = - - £S - = 5 - i s = =
Ak BN o D EA in GA He 1L N KA LAY L NA

AL fhelestgrale] R AL A oy AR 48
(2% 3-45] 29GAY] FF5A 2A
£4: PRAMRLDTL, (2018)
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AN AAAAe] oF 28.6%7F Folele] HAE Ut glow,
3 el oF 78.6%cl 9ot Zlddel ARE e X
= oF 0~1%= ¢ W2 FFolt(@=4
A, 2018). ol=e AA FPo= s x7] dao] @ol Lar=
A B4 ANz FFERF 5715 st dEAE 5719 d5

o] wfg HZoHA HH, o= Z|gATE ojojx]= @jlo] H&= ofedtol
of7]®Eth(Kwon,B.T., You,Y.Y., 2019). <stE]y Q= AdAAe] dF
=  dfdotee AERA FAXRFA A=l EA
2 =5

5ok Zo] 2 a7 2R mAol

4 A Jor o

R O‘N
r
lo r

ri Hu

ry

o
1o
o
e
>
i)
o
ﬂllﬂl
>
o
ol o
B
i)
iy
D)
olN
)
Mo
7
W
S
N
=
ol
ofl
ol
& e o

ol
r? N of

o)

N,

i)

x4
gt = E3(organizational infrastructures) @ HHA|AH Qe L=
HE(information systems infrastructures)=°] l-¢ Z71UsSHA % H(essential
alignments) =] o]oF $tth(Henderson, Venkatraman, 1999). AEA|AH HAE
oAM= A, =29 WF olsf#A A (nternal domain)e} £]F o] EA =}

(external domain)E9] olfBAE HFHoz A H(strategic alignment)

| e
1=

—_—
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ct. A2FH A (strategic alignment)o|gh A2k A M (strategic

find} 75 S (functional integration)= FAHAQLAZ sh=dl, olF =

A - olsfARet WE o|siuARe] 2FANYe SiEsts] flqt

Ao gaeltt. &4, 7l Felth HAYA Z3el PHAAHC]

BEE Fdgotoior 2ttt ot s FFAZIZ] fdl whEolx

HAEAAE gzl mdo] [I9 3-46]7 22 Henderson¥ Venkatraman
(1999)°] AFAHHE Y (Strategic Alignment Model) o]tk

d

[[ BUSINESS STRATEGY ] @ [LTSTFUITEGV ] @ |
3

BUSINESS TECHNOLOGY
g SCOPE SCOPE
o
e
%
) ' [
DISTINCTIVE BUSINESS
COMPETENCIES GOVERNANCE
m N
. 7
STRATEGIC FIT AUTOMATION ,x‘ LINKAGE
u
_ 2.

ADMINISTRATIVE
INFRASTRUCTURE

ARCHITECTURES

INTERNAL

ORGANIZATIONAL INFRASTRUCTURE 1/S INFRASTRUCTURE AND PROCESSES @
AND PROCESSES

L | L |
BUSINESS INFORMATION TECHNOLOGY

FUNCTIONAL INTEGRATION

(138 3-46] AEAAH f)z}el: ASFAERY

Z2]: Henderson, Venkatraman. (1999)

A Y 59 FHR4E Hosku (B 3-4819 2ot
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3 3-48] A YRy Fas

FH Faax A
AAUA 99 [ ]E WAL Bd 4 T A HAYS 7Y
HAUs | Ao z7o] M & ANAF
ofas [ HAYA suA~sr HAE WE, AW 74, A 59 &
ZAkihiEs & B4
WA | A8dzet | 2A0) Ve RE, Any A97E, A4 §
goas | ZEAZ Al JdFAe] TeA~
T [dEsEEd) [H%o] aTste dRAY SF
AR1EWS [ HAYL A A9 2UE =4 FRANIE
A e o135} A E) B
HuAsd | Aaw gep | L AUS T SRS AUE FRAage 54
olg s HlgTE] med, A4S AEN, 494 5
N AHAAR [ StEgol A™nt A 14, ARAL"S AR
Avd s st 295yl A% J1dHE 74
quaem | IEEFICIA SIESe] 2REge], B4, Fol
o —n 5 = T 5
o11e14 Al opr|E AT ARAAY Qxete] J5e FY
BEA L Hog Aolg BA
e | amags | SRAZE IR FA LG AALS T
T AE T EA
e HHAAES Tt Qe 39 74849 4%

Z2: Henderson, Venkatraman(1999)

AR 471x] st e 7RIoh AW e A A

A=
AEFgdaygolt, TR #HHLS 7]&  HM¥H(Technology transformation
alignment perspective)o|tt, O—Q@—@=2 AZE+= oIt AlHA THS
%A 2 (Competitive  potential alignment perspective)|tf, @—D—Q=
olojx]l= TH-olth, YA ITHLS AH|A F=F(Service level alignment

perspective)0|th. @—@—Q= AAE+«= o[t}

rr o

(Strategy execution alignment perspective)e]tt. @Q—@—Q@=

3.2.2. Hevner®] AXHA|AH Tz}l nddY=a

Hevner, March, Park, & Ram(2004)-& Henderson¥} Venkatraman<]
AGFERPe] FAH84et 47HA] BHS &8st [ 3-47]9 Zo]
AHAAH A og|d Y35 7fEstc(Hevner, March, Park, & Ram,
2004). WA ¥R YA AL A FAERYPY OQOTHLAE A8t

- 141 -



Al 24, TVlegaE ARSIVl A2 AR ERI
Q@TE LT #8sto] ol YHELR AZsHAT. olsiiARe] Fa
FEALE 2 ®@2z, 7HT]e

A

Aes Age 02 Systdon, AuAsde] wWreh de ma)

Business [’ N -| Technology
Environment |Relevance | FEA|ARIMZ Rigor |Knowledge Base

12 Y 7 314
PR“I'P e Dovel \% - Foundations
*Roles velop/Bu *Theories
+Capabilities *Theories *Frameworks
*Characteristics «Artifacts *Instruments
Organizations | Business Applicabie m?m
*Strategies Needs Knowledge | .jiethods
+Structure & Culture Assess Refine A *Instantiations
*Processes |

Methodologies
Technology JustifyiEvaluatn *Data Analysis
+Applications *Case Study o crmalieme
*Communications *Experimental *Measures
Architecture *Field Study *Validation Criteria
*Development +Simulation
Capabilities {’E‘\
T - T
Application in the Additions to the
Appropriate Environment Knowledge Base

[ 3-47] AEAIAH O2Q] ALl
Z 2] Hevner, March, Park, & Ram. (2004) 4

TSt Hevner, March, Park, & Ram(2004)+= AHAEA|AH tzpelS st 77}
A JlolEakIE [& 3-49]9} 2ol AAehelct

(3 3-49] BRALH DAL AT Tl 2l

7ol =2t EX
7tol=gtel 1: 7HEAA (Artifacost Ad# HZolu B7ke 7St
THFAAE A Ao =N dojui= Adtes ovlsty,
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(Design as an Artifact)

7hol=zkel 2t
A2 A

(Problem Relevance)

ARAEE OAe 7x, ud, PE, Axds
dejz Aeskse A BSolof gt
ARAZHO] Tl Fasky 24 A wAUs
2AE AT 7SI 24 AZdof g,

7holE2HYl 3:
AAg g W7}
(Design Evaluation)

7rol =gkl 4:
S ol 7o

(Research Contributions)

aA9 HHAIARC] T]2FQI2 design artifact,
demgn foundations, design methodologies #oFollA]

sl AE7HsE 71998 soFett.

7holEg}el 5:
QA Ee] 444
(Research Rigor)

ArA~H] gAele A (Ardfac)e] F57} 3
7}01] §_ hﬂ%i& Z—I_Q_sﬁo]: 6]—\—4-.

7tol =2kl 6:

THE ZRAA
o2 ]2}l (Design as
a Search Process)

adtdQl MM (Artifac) S TE7] SslAE #AITE
WA BAG olFE AN Wl FAHNN ARt
7b dote HHO] RESIEE AE 7Hed EE 28
Riss

7ol ==l 6!
cloFgt ol A
Bpeps:
(Communication

of Research)

A ARAAR] AL elAe 71exte} A
QA mEE WEA|7|oF Bk

Z2: Hevner, March, Park, & Ram. (2004) 4%

3.2.3. AHEAIAY OAQ A T2 AA

Offermann, Levina, Schonherr, Bub(2009)+= Hevner, March, Park, &

Ram(2004)9] HHAI2E A5 HApQl T
Zro]l FEAAH Tzl
& Ram(2004)9] ABA|AHE &1 fzpel T dQas
207 AFAe Aol

7t eet 2

AESH e 0739

o, ARAAE P54
72 Sd4 sest
s

g AH sty $35E AR@)E

%9}_9_

At AR

ARA A" O] 7HAF A A (Artifact) T}

19135 Edig [19F 3-48]7
AT ZZA|AE AIQFst . Hevner, March, Park,
ARA|AE ol THp
HIZIU A e o] HaAdy A £42 O A&
HZU A 2o Adtalae

Aol o] e Fotol =
AEe} Zguere

ohit, ABA Aol

=

=] o
CRE

et @@®Y Hge =3d4
A2 @9 =Z=

Ad7Hde Aeal, OFE7E 4

of Wt 7
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w2, ASAF, AElRA A3 52 59 HT

H AWE Qofsll TRAAS FRIT, ARHon
FHEALE ARl 4% & =2

Jote] 2E oJAHEAS HAIRIHE & AFE Offermann, Levina, Schonherr,

Bub(2009)9] =2 AAE wat Zsysict,

Literature
research—
part | Business
Problem
| identification
Hj =Y~ Pre-evaluat l \\
i \ re-evalua 1
ETE_;Q i @ relevance I \
ol | \ -
-
I \ Technology@
[ \‘ Knowledge Base
Literature ) / Solution
g Design \ -
research artefact @ S \ design
part |l
S
\
\ ‘ et
Vv "
A =H Refine ¥
o}gjiﬂ ® hypothesis ”
e A|AH
= Evaluation

[C17 3-48] FHEAIAH HARQl 7 Z=A A

Z2]: Offermann, Levina, Schonherr, & Bub. (2009) 4%

3.2.4. AFALH L of7[EA TARQl mHAHT

Henderson®} Venkatraman(1999)¢] H2FAHHARFT Hevner, March,
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Park, & Ram(2004) HEALE Al ZeQAPAE olgste] B A7
240l B2AQl &7 EA4EW AN AntE Axd obEA 9

gel malQlgas (1 3-49)9} 2k,

[ wzusopimy | | maa"omigA | [ AAEolwIE oBls |

- S

——
- < uEUAsvge) B I
¥ e 4
@ HISLA 29 47 (7) a1oha AAag 22 (3) 714 718 x4
o - ObR|EHE Q??g ig)fgag - ol AHEY EYE
(|- e e i - ojcjelg 5UE A
//\\ “ENEA obisH 8 WA RER 0N [}
x I xq
= | T RS e &
{ S B @;’SR o moXM }T 3”“ 7|E My 9 gq.g. ‘\ " & %
| = ‘ o — '3
\ 3;;‘@ 7|E NAED EF MNAH B7} U M (@) 715 sg wue \ 3 |
i L ¥
; o/
\/ o as C oA g BEE |\
T | ZEE e - opsleN BRE . @g;’fﬁlg‘g?ﬂ )
» = - 2N 2z .
- %X?@i‘i Eééfﬂ_";@ E: E{ o ~Aa-..
MRE v - OFFIHH ME oART - “‘g;gg%@ os

B i, L4

e G ETEC BT T S—

[1%] 3-49] Aot B9 ol7|dlA Tz}l T YY=a

o

F=ohe oIEA tAl ZEAlAE WA HYZ| A ofF[HAE AR,
71EoE EASHA ANE A=E HUAL Rd=z fpQlsty, FA| 29
NEANLHT FHStE FHE GARIY Aot o=, S5 WA
dAa"e] ZR7Ed EFAde e Tledt el ol B A8
o Wsl 7Iesta, vpAlgte s HxYAel 7 YeE SEste] A7 oy
A" S5 Zle7d SA5E A AntEALY obr|EAE A

3.3. HIAYZL of7|ElA fA}el
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AZA AR A2H 84

=

3.3.1L

ol

FE Pt AES A AT Gk (27 35000 o] 2
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/ mir hu 2
om0 [l R
M =
|
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5
) e
= 7N
Ios
I .
[N < I

A2 thAAR A2 712 ofeldo]

=
=

[71" 3-50]

A, AN 2hog 47 F718 Aol A

ol who] 371

S

o

A Al

Fo] 2H-g-g4-olo]

7}s

=
o

2ol Z7keka offAFel

st

ufegto =

ol

Tk

o ol AA, HA7F FEA =]

=

L Eq7} ®n dgow 2%
27] AR

A A1 7]

o
T

71 A di=ol

ol

o
~

—_—

5%

ol

ol

X
_z_._.c
or
oH
ol

N

©7} olf ol ¥

ks

A

o
wAO
__01_

Vo

o ol

ki

Fofol

o)

Z3

o
=

=
=

A (cash holdings)

Q7F glemzg JHedFe] SHI}

Al, AJ=2] o=

=
=

1
=

gEor FAZL] AAE

ols}ry.
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332, A5d AN A2d AL B

A HISFAxEe xehdlo]l EAsdel EAstke AMre FA,

NBA HR ARl FAlxd EA5HEel Tash] diEold

ERAS ER7E SANAYY ) wAFAPAEE ) e@Us > Zg 3
x24S HEM 5 20
dagx — 3% @-HESE e T @272 HAx) @) EIHLBAZN,
\ o ® &8 - HEA 5) L z8tg)
A . \ ,  FENg
= w X3 x|
_BICEXE (_LJ—*_LJ%)
A | CEEES L eees @—[ .
- 93=7} ga 20y
It = ‘ Yo getaah &> wa S zma)

(F2 -2 (=% - 8e)

20,

@
= ® .
1 bl zE1 R AY
p
g ° i}?&%i} v PECER T
SnEto L . orcora L@y | FAchoR o5 e FAmR =
o] -ENR g =S @ || (securities Lender) « (Securities Borrower) ZRUAL A
by L XAEE
7} G LR
; e ExAtel
ot +42 X3 Funding®i| 2|3t 7{2j

(1% 3-51] 7] 2A5A AHAE A=<t



EN
)
o,
1o
lo
i
D)
o|N
i

]

Pt et

(23 3-501% 22 712 ofoltolg rigog JE EA4EY AdAE
st (17 3-51% 2ok WA BAZPel 4 ARE HE 7]
Adet YRE fASHT, £7 B folo] AYIBE E4 f9lo] o

Aoleh. FAZFE oldoltt. AFEAE EAET

B el 2742 ok Zolth ol

BY
915
0
)
N
4
)
ul
BN
o
i)
N
5
i)
Blly
s
)
N
i
D)
o|N
)
filo
=
o2
o
i
oo
Hui
o

Zdoltt. 4, xotd b Adoltt. o2 JHdSHAl &al EHET T

Fe Holt. Aod ¥t MEe M ARz @ 5 Qo AlA
A2 FApARe]l wo] ot Aoty £ AFolMe =g e Al
zde wEnh E5AQ EdEeRE HEZR FojHu= olf@lgolu
stolm#A B S50 E;MFe] st 59 AT dAAHE
SAEZ 7Y 2gde tideR stRz Zetoldl SRA)d EHEY
Stolme| A wjHe o] F&of 7p4 Fhetrt

3.3.2.2. AlE A AHS] A THA

&
|E
ul
=

>
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(2 3-5119] 7RARehs Ediz A AR ALde] AR dAE Z=Ax
£ AAsHE [1" 3-52]7F "o

@ 72 2 2E D@2 SE DO xBEANFA DD A9 2
i ot &

Peer 182k Pear MEE

=n=H ma ZHa) 220l
E:: "‘:":LF‘:!’E E.= Ezwa_s_ v_t:Eﬂ
k=1 EEC] P 2F HE ZE
e e ———
= = e T
- Bz 2EHO B o
i %%E i ™

e T AT i [y

©3 olel Mg (D) 242 =M GO dixiH GE) aat 201w

Thxt A 2K ool E =2 AA g ADLE Hof EREY B2

A izl &3 ®8 =20 BT AH SO

2F Ha=F 25 2E

(2% 3-52] AIAIAE ] A TAE Z2A A

A A5 dAAHE AT TAZE SHE 7HA@)steioF it 7]
ENLES Zgste] A4WrMsFS AAAH@). AE5FoR tAAL
iAol AAHL Ago] wre xS giAA didold ALHd. 39
23 EASAE AL 71E BS Stx AAHT dAStY sz AEEh
224919 E25=8 FAT 440 THHEE @A AR 245
= Astr] flsf HAE 2AHireket 24 QlS WSt (@)t A%l
FEE FEst AFor AntE AS AAsty B(@©)FHH, AfAET
SAl a7 S, ol 4R AAAE IS TPste] T

@), "oz At FrEHE 44 AD7MA HAE dFel 715HH,
Efidde] 715H £52 Ader AAst] HHEAH(®).

3.3.2.3. AlgE A" i He

[Z17 3-52]9] A= @A Z=A|Lof wat AQ AlLES AASHE 871
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52 TAY BEY oprldAs} Uok o] Wash A=A AN A

292 T 9] 87 A2F BES (B 3-5005

#t.

[3 3-50] AIgt Al 2" 7 s

s

-8

= 1
Peer A1 Tha] x| AH]

CA-MSP, Q13A g
Dapp- ﬂlE-‘ﬂﬂ ;‘V\ 017}

BE 2 e A Tl Agetn G ASRF A A
A-887t AA-CIE) | AE & AAA Ceuozr #elste 954 AA
2E 3 HES y_z 0}5/\]/\91),} A=

A Vs Z} W EA5E RS 245 At A 7
A5 BeAAd | EAEW AN 9 B,

wE 4 s

- 5499 25955 Fste At 4fd B o
e a e I e e !
224 A2 -

RE 5

2A45Y A EAEAL BASHE A mel Wzt el ALY

e R e

s 6:
245 oA

2Bt Alop 28]

SBEE R EEE
AQRE o] AEsta

AJREC] 7152 W&
LutEAF] A=A A2

s 7
QA dole
B el AL

AAtEACFo 2 WSl EfiA A Y8
Al2Hl U= AHO]EQ} couchDB A4

2 Ao

»= 8

e LS

ZOLEAF e 5

Ste AlAE. B S, A4Y, 2A #

= YA 2w EZo=w ZA

olgfet RE2 AFAILH] YHT]Eql E5AR] Zled Agst HE #
Qb Al2'o] 443 Zoltt,
3.4. E5A1Q 71 HZYA of7|HlA BE 4

H YA =
22791

H| =

zolA A=gl =

A ax
A 2w, 2087 ol SHWE AU A st
of 2EF M WA slgolnt 224

W4, AL S B ZRA o|2d
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24
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w2
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=
lo
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o
Hel
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st
N
N
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1o

O
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S_‘

5
o>
N,
i)
f
el
oo
A
"Ll
30,
lo
=)

0*317‘] AR 2016W T=E, 7}

7] ARSCRFE, 2019). EEAC] MAYLNA TAF L 2
| AH2E Baohe

oﬁ
jgj
i_l‘_l‘
1o
>,
=
N
SN
d
ol
ol
o
X
ne,
]
r [*]
i
o

olg oAk BEAEe Budom oz ] ARS Fas
AR s MEUA EYIH S ASelH Aold AFE 9 Fot.
A WA,

(19 3-53]7 Zo] 554 7]&9 oAl 71| &
ol:

HeE o], AntEA

]2 A mEldA BE3¢lo] 7}2]= 5717 _LL]»_L]Z A 94

[17 3-53] =490l 7= 57k o4 41 94
Z4: Arun, Cuomo, Gaur. (2020) A4

3.4.1.1. &34

EE2AQe HEYI &3 & Peerd@7Hend-to-end) AH]AR

MzUs EdAdSe] mE Ad BFe sHeo] B 4 gk wzys

AE2 2 &2 HHFA(SSOT, Single Source of
Truth)oll “dei(state) 559 Fei= ®SE o] 24 A HAl TR/
Hoh. metoldl YIEQIAY HEY 7|NEe] HZ2UA YEYF 518H HE
HetS Foll EEAUANA dojvhs BE Efi¥AL] ZH2e} ojgg IIT
T Utk A oy FRE sk HIZYA HEQ A A= o]2jt
Frg/dol EAsHA  gAdtr. EFAQlel Algste FBUA dYiEel p2P
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Ef=el A HEs AEold ARlaE ngd 5 9, HEY2

YEAZONA AR SR gl Zols Aol WAUL YEHIE

ChFG Folatz olRold Bistul, HelAt AolA APt =@M
FEue HgT olE 1BEe AMHeR ST 4 gl Fxol]
gRolch. BEAQ Jwe] FFW pe UEYLE Feld 4T
R4S AT Ng A A% 95 5 2847 7S I ETHAnn,

2559 9] EdmHo] A FSHD H k7w A 4 Yot
golgHoj Ao FIPET A AAY HAV]ES gloew, EmfiAAS
HASIH T ol ESA0S EAA-S HASIHE A7t Ut AL
7|&9] EfidAe "golBnz YELZ e HoAx =74 ¢A Hot
E5A4919 BE EfFAA Yo 45 folH=z E5 Yo §7]9 k=
7 ogel Ame A4 wel AHEEs 44 A7) Add Az B
S5 A TE EF0 E EIHA J|Fo] A Q7] wjFof AMEA
220l oflz QEHel Ao a4 2=l gee At w@Hol
SPsskn wbege st ERMH olge Euly mRe] Hxys
EQA RN B3t 9] MEet A7l7F Lol Seisk Abeltk(Arun, Cuomo,
Gaur,2020)

3.4.1.3. Het

zeAe 7ol Ao B Y] ET EAWM AAHS
A&ttt EEAQlY HE EdYME 7|52 dUolE W& A HA™E
Aoz otosiE]o] <QHASHA HISHEM YELIO Hozte A=RS
EHAX Q

7] (Private key)7} FFHh. 5412 FofztolAl BF o Ao 7l 7|2t
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S 715 AGet A 7= "dAE A A, F70 71(public key)=
A" A gl & AZF 29 i 71E 7HAA 9E2 HolHE
dostste] tAE As A BlAl EWi¥ Be A 371 7€ 7HAA

g MYe Hoot st gestd A9 Hojert dE o=z Hhnt

DE ERMA Yoo B A%E 9% Ade ZAHAY Fgac
Kol

c

EE5A42 : A 24, =2 7H8A, A4 78 diEel
HeE dole  ZfolwAl, HEZRO|AAYE ARtET H|ZUXolA  EA
dlolelet EsiA A dfgh Bk ol XA} 4] FHo loiMd Fa
TH Apgoltt, ZFEU (Gartner)o]l W2 2018 F29 29| Afo]H] Bk
T AE2 11409 FEeE 2A5on, HeE #E ZEo] 2022874
2,340 el dold Aoz ST (Gartner,2018). HHEE XA
HzUsel 14 AHRE FY ALgle] Bygth siAwt Eds|k F
AARR QR FA FHofsirt, EEAQl2 g@FYdstE HE A
Zolol EHAA dolHE o] st ofar 24t fel EAE] Eot
g FolA sty ZEshA gEst: oE ek T EfHAA
o] Bytslo] gl7] wigol 7H-8Ado] BT RE EfAAL YEYSF
ozt ige HIstr st & A& Z|REoh EFAA
EES AET = AT AT mofolHA= fAE=H], o]
ZZo] AlFE HASI= ¢ o] £835tHArun, Cuomo, Gaur,2020).

3.4.1.4. 3o

E5AY UEYT A= o wAUES AMgstr] ] "2y
EfAA0 fads AScH] 9o S48 2 Al o9& Zart
ot &8 EEARILE QS04 EFHMAY 84S AT dEt
Qs FAom Attt {84 AT IS AY ¥ Ee A=
Zdoletal B2 ARG HAFE Asd it olvArt desioh &Y
Soldt Ex 3L olste] SiAl(hashE = #HFE F45] HIEFOZH
o el AP FYske Aotk AEFS SoliA 7P WA =8
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3 olste] SMAE e ARgAE Sl BES sta Adde] Adste 1
grte 2ol AFwrict W] s7kd BEA9L YEYI] A=
e Folamt Solen Wmo HF A glol oPom EWA

She @el LelEe AT webd M3 ZEAANA AHgs

Cuomo, Gaur, 2020).

3.4.1.5. A0tE Aok

_/r\_

Je. wEARdq Aoe 74101:3 HEHiOﬂ Bad ol Hs

Sofsie gemeadon EHMM 7|8 o] mz o] wetEe] gov]

MzUs ZRAAS AESHAT AE A s uEd F9 B4 7w
s

AT ghelrh 1 SR —Exﬂd
2o 24 77 wEe] Ante Ao 75
4557} el Ante Aok uihjgt W

=
AEs}, &, ASwoldag Be HAUs ZRAs d4e HA%T

AUtE Alofg ARGSHH Alfo]l ALSHA Ee A9 FHA] ARAHoR
AelEn AT 2WAdS A8s) A9 FEel oA Hel =et dutdt
gidiet Hlge] g ALA 8§ EE "y 27 FAAAE Hd
=541 Tle2 712 er o] s ik dAl Solte HIE
ol =5 dRRter: H=yXs Alofo] A WS Ao AEst
FAow v Fob wEH ZAd te = 2 EomR ©Esg

A th(Arun, Cuomo, Gaur,2020).
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342, EEAQ 7€y HAYL &8 FF
3.4.2.1. sfo]& Aol 2o EFAY 7= YA}

Digital Transformation(DX)A|t]  H4A  7]&z2 SA%F EEA9
7FEY(Gartner) “LEolAe 2 3719 Q017~9) 9502 100 M2rle F
stz AAstad. [19E 3-54]= 7FEYZE AARE Hype Cycle for
Blockchain Business& 2017WRE 2019@7tA]E H|wst ZHoltt, &1l

QoA 7o) sfolu AlolZat Hlwster

@ siyme Cyoe for Biockioain Susinass, 8617 @ | Hype Cytie or Blotchaln Suginess, 2014

” b - Busra Resuabisis

: Compamentary Cumenty
5
H
2
vt 017 oty
o
o boto CO———
@ BHA R Hepe Cyoir
expectations Onthe  Atthe Sliding Into Climbing Entering
y Rise Peak the Trough 1 the Slope. the Plateau
[Activiry beyond
Supplier early adopters
prolifscation
Nogative prass boging
Mass media adoption
Fppé Boglos Supplier connalldation tso 30
Early adopters b "
';' Investigate second/third
| Fintgeneration L sloso W Methodalogids and best |
2 products, high price, TS practices devioping
& lots of customization ing,
b mded Less than 5 percent of
star anies Thied.
i has adopted fully it iy iagilaieg
eapital unding suites |
Heonadiany roducts. some services
. orm o

- Technology  Peakofinflated  Troughof Plateau of
fimo Trigger Slape of

[C1" 3-54] Blockchain Business Hype Cycle 37§¢ B

S https://www.gartner.com, https://ko.wikipedia.org/wiki 73

Hype Cycle2 [® 3-51]9F Zo] EFAQ HAYAO Higt AxEE
Uetdl=dl 34 SeAlE FEst, f87Iec] 7] 54 @A(Technology
A

Trigger)oll Al w53 Aokl mff 7|d A48 8oz FHPeak of



Inflated Expectations)& A1 7|& AE7FSE & DA (Trough of
Disillusionment)®}t 7]& A2 ©A(Slope of Enlightenment)E AL Hx¢
P A (Plateau of Productivity) 2 ZHol= A&HZAHQ 7|& Zstd-S

AAlStL At (Gartner, 2019)

(3 3-51] BEEA2l sfo]= Ato]Z (Hype Cycle) 574

7% 29 o 7]%01 ’2}%15} 2 il 3]511?:”3 —z—’éﬁ; ‘?}74(]).
1 (Technology ;H]E}Xj. Il—j'—%ﬂ aj o] o] Jrl'/ﬁ]-_ol Eﬂ—éjﬂ 1’&1.?
Trigger) Z2UA71E B HAYA ZH7E AEEA G
“gEfoltt.
Zle 71 e ©A | a9 AR deo AAETE 3ESkE
2 (Peak of Inflated | @Al F4I7FE2 AA| Aol 24siA|qt, tfF2e
Expectations) 7| AL wpsict
7% AEIISA H]ib]i ;5%94 A= Z%J\]Oﬂ ’éﬁﬂgf’ﬂ_?i’r
e T 715‘?“ EH‘?_} 7]EH% 3",_}“/]510] = E_% oA 11_]%2}5
3 (Trough of | VE® FASE EAsAy dufigiet. AZG A
Disillusionment) TAISC] 2HAES WEATIE A A 4
7BFolut A7 AL -
P Zes A8 9 2d AF AEEe] solux
o | IR A gl dw el oA wA. 2-34
Enlightenment) AEFSel  EAEH. Al —?1}'5}%_ 7194l
soldtt. HaAQl 7|9E2 ofAE Wit
71e S+ B 71eol AN AME AT FRE AP He
5 (Plateau of oA, AFAAbe] AE 7SS Hrlely] st 7&
Productivity) Hrindyt B71 Q47 Weks| shEs A]7|o|oh

ZA: https://ko.wikipedia.org/wiki/Sto] I Afo]E: AHAp =4

[18 3-54]el4 HZo] EFAYU 7&2 O¥ 1720179 Hype
Cycle)®} @91 1¥(2018¥9 Hype Cycle)old: 714 7|0 g dAE
A 7le BEVEE A dAel st gty dREAQl 71&9] Hype
Cycle@¥ 117) 52 @3 H=Y2A Aujo] A|7jo]al, Hx7jue
HEQS 2%, 32 gFRrt Aot Al7lolth. 4T TAR ZHal Q=
AlZlolet. 2y OF TI"A HEol EEAR &S =
ZpatA# (Digital  Asset  Exchanges)= 23t AlZ7IE AW 7& AZRH

=

Al Adstal Sty O@OW Y dKoR AuHET, JAF 97 7
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i

o
fru

(Distributed Ledgers)®= wi-¢ w2 &g J|edE 754 24 A
Sl Qe Kol Hth 19 oy & Az @Al Adt A
oAl

3422 E5AIR 7=l et AdAl 4

20199¢°]  Gartneroll A AARE w9 7]9do] AHypHHIR=
A 0] AT A=A THOlAM AH7edT) 9
Weok= CIO(Chief Information Officen)ES AUz EFA0 7]&9]
At v 2YyA A9 AlY A1A(Game Changer) 24 & 5l
ZI7te]  digt AERAFE AAISEISH(Struck,  2019). [I" 3-55]2
E5A%10] A= H=UA ZhAe] i meAdTg s AL AIA(Game
Changer)= A Sgdof tieh AL Axto] dFolrt,

For all the hype, blockchain barely registers in list
Blockchain W“bﬁ&ﬂ!&.&ﬂﬂﬂlﬂ.ﬁ: business of game changer technologies
e M| e LA B L
(n=2329) (n=276)

Phase 1 (rrational
‘wxuberance, fow high-profile
sucoesses (1018 to 2021)
-Business Vue -~ Growth Artificial intelligence/machine learing 40% 8% 4%

350 128% g M0% Data analytics 28% 25% 21%

Q: Which technology area do you expect willbea  Top Performers. Typical Trailing
game changer for your organization? (n=230) Performers Performers

| Rt N 104% 7| Cloud (excluding XaaS) 12% 10% 14%
g2 / . @ - . Digital transformation @ 10% 9% %
o1 / v $1 mobile (inclucting 56) ™ % 5%
'; e i 3| rea o » %
H 'x : o . Intemet of Things 6% 10% 1%
i » - ; | Blockchain 5% 4% 5%

2018 2019 200 2021 202 2023 200 2025 2026 2020 208 208 200 Automation 3% ﬁc

[18 3-55] E&A¢lo] A&SF H|ZYA 717

Z2]: Struck. (2019)

A AJNA old LA At SF] TWEE FHMY S Tt
T8 gES o ddEoly AdE  (badadict.com/en/245201)5=T
7FEY Q] slo]x Afo]FofAet mpxviA2 CIOES] Hdlle &FF 2~5

1,
]
ojyz2 EEAA ZIEoA HEYA AAL AL AJA dTS Zdshr|H

old9] melths Aolth et BEAA &0l FES HEUA 7
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2030do= 3x14Y g o]l Aoltt(Struck, 2019). 2019 7IEY
o2 417]& Slo] Ato]E o oJstH, EEAIQl 7|&2 opekst At

FIoflA  AAEES AJE & e WS (transformational)  TA
=z

Fx

Adstka 3 58 SHolM AHA WSS o]Fo] & Zewm
Agsta Aot EFAA Ve THEEhHet #F B QdZEtA A<l
SEFor T Fojrt. o] ARISS T TATA L At we AAE
A guste] JA4EF vl Aol 712E Alsste Zoreld mE 4§
Fet 2or=A 2499 7%, i A

AAsETE. EEAQl 7|&2 ITEoFY 4l Z=iEor HHsHHA
A Zhe Al H2RYA WAS AQISk= W3 dAlo] ¢}
QltH Gartner, 2019).

3.4.3. 2841 7I¥F A2 of7|EA W

3.43.1. 2249 7|49 v2UA g HF

Hagog 1)
WA B2 RAg4s  AdE  [TA2"] s8¢ Aolgn

ATHBrowne, R, 2017).

Kl
30
(3
Kl
3
o

7193 A1, 23] AREE 22AQ s)&o] sHgshle] FeEA] ek
A% BEWIE WY Zojety By Add BAS ek ook 27
ol HzUze HAL A ole dists 47k Fa wFE

W Ah AR, 34 ZFHmonetary assets)o]th. 7]l 3L A
, B8, o9 ¥ a8dEc] &3¢0 A4, i afdolth of7]
!

42970 52 So| &Eth AA, Aeokolt

o L
ol do
e

rr

tt
A,
e

=]
s T
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BFole A Ak Wel, B3, 491 9 A SEA Aot 0 P 55
Solth UA, AgFgAoltt. o] Mo o, HAf, 3 HolE d 4
55 5°| T3t (Melanie Swan, 2018).

3.4.32. EEAR/NZIEE A 2F of7|E| A o] H|w

Core, 24t 8= EAEFY olfzw, 171l HAALF =54
Hyperledger Fabrico|t},

FASCI= L
Ad =52 A "=2f. 4 E5A] 7R Jle2 ddeR she

Hyperledger Fabric> HEZ?I
ofgtal & & U= PoWE ARESHA| ¢kl PBFTEH= &g ARSSH
=
=

A &=gE BAoIA it oy &2 dA PoWA|TE o]% PoS=E
al

ZrE Ad Qo] B G2 FU el 5 Uhe R oAl 2ol
AEST ek 7] WA clR BEAQ A slEe] S3%T gk

|m

£

_[)4

R

=2

N H
ol

B 1
rr

oflt

fu}

f

N

)

it

2

Fabric2 ESAQ17 AntE A/ofo|A TelE= HlolHE Hes] w2ty
At Hyperledger Fabric> ARFE Aleko| sigst= A9l ZEA Heot=
FJEE At AHO|Eg: FAF DB A sty P2P YELFoA FR2ttt

(oFzFshdl, 2017).
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[ 3-52] 22AQ ol € 5] Hi

Public Blockchain ©}7]=l#]

Private Blockchain

. o7 E A
T G Hyperledger Fabric
Bitcoin Core Ethereum yp C §r da g
%%;ﬂ?l T AL A | s A4AA. 741
T
&} P PoW PBFT
ob 5 2= (Proof of Work) PoS (Practical Byzantine
= = (Proof of Stake) Fault Tolerance)
AA = =S e A=
2=
25 A4 182 =5 A4 142 734 A eE
102 &2 12% &2 sPor At
pam 4= falA= S4E foiA= PU 2t B&84..
co 1A 7¢ " B e 15 == 10%F TPS
AT AQ AQ (Transaction Per
Second) & Hx&
212y #e, F5EA | FE H e
A | &2 i A A AH| A
A2 79 FAR PKI 7|8t g4 .
e | ITRH A% Rl | % PBTEOIA] 1o
AETA | m5lg 1y, CEX P LT
APV T Be Ay sa
EEA0 =g 5 =541}
Eﬁf} AXH = UTXO ZjE /\‘]51 ?]E_E._ i/‘%
Unspent Lo AHO|lEE 7] ¥R
Eﬂglﬁ Transaction AE
Output) 4] 44 A SBA EH HE
A BA7S mE
=5= gx
A & 57 =2 o AYUE do=2
CL A, <Y 75
243} % AL 2z
Y. 837 4 E71
HEFQIAH = Acfolztal S | ARl ZEg=
AT HEQo]R A | ZEOHE e | ZEIOHS i
Sapio] BEel” | Afurelols AEANE Gooh v
PR A, Solidity2}= A& 21 AT HE,
e | RO HHGN | Qofg #2 A% | as2nd yolgn
Aok | A=A Al A4 FEE FEE A AR
= Ethereum Virtual ey,
Machine (EVM) A Ao A A,
el 52,
Gaseh= H|-E-<tolA]
2
AFEf UTXO Account 7]Ht Key—Value 7|4t

=41 opzishd] gAlsHE. (2017)
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3.4.4. oldelg A2 ob7EA

3.4.4.1. oltg 7Na

oltjg]&2 2015¢ SA|E ApA AntE Ao BEAF S8IZ=2T
Z|&EolH  AQAE AHOZE 5= Ethereum Foundationo|A  7jjdto
APy Q= E 44 ZZAELY, oHyE&2 HEFISN updrizz

o 7125 gl AntE HAEdE

i)

—_

2 ol

e e M SR ctherths 9IS AHSTTh olgelge] Fmure
olft BEAIC] WS RolT 4 Gt 49 AntE AEWES] AdL
FAHeR FARGE A GRolgekelHS,  2019). HEZAY

7 HEFQI olH &
Al SHA-256 SHA-3
A W= AAAES (ASICE 4]-2) m 2@ -st=rrA] (ASIC
= 5} o]8®)
A 7|=SET UTXO &9 A A (Accounts) T2
AUE AEHE HEAZY (FH-EH) A9 (FE-24%)
Hat A= A 108 15%
ol A 27 20167H &% (2F 2%) o (F 15%)
Nz 25 2009-01-03 2015-07-30
Zrz upAl PoW PoW, PoC
B2 4(2018d129) | oF 553t 74 oF 7004t 7H
AA-822018E129) | 2007]7} oA 1.2€f|2tHlol E o]Af

=2 oli%. (2019)
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3.4.42. olHz= ol7HA]

olH =

oFEAL (18 3-537 Lol S8A=
dolE A%, BFEAZOR ool UtHEAE,

2018).

SAAS, AAS,

EEAE
Dapp & Smart Contract, YWhispeir, Swarm
EoHE HHAS HOjE AE
| | 25 2549,
TOIGE, OfH, FVM, ﬁi%ﬁai, AH
opold, 2ha Smart Contract | Ezds HAX B
%’&ﬁfiﬁ

PP LIS YT, DBMS, MAME, 1T, AT H4]

[Z19 3-56] old & ot7IEA]

=4 A, eAE, 9. (2018) A4

3443, oldlg ZaEo| AE 2

oldalee Mue LEAQl sjvte] B4t #EE Zezolry. HAA]
sure e AZHE 749 st 2 ARHz A% S o 28
meage Agstn Aug 5 gon] FUAzL AL, A7) B A3Aol
Aglel P AYEEE RgP S8 mzade Adsls A ook,
ogale LEANS B F9 Astglol T FAA] Ante AEdAES
st A ARE RPY 2% gt ZAE YEYaH ngE mE
ARE (D)= Az A7AHo] glon] ;Ee} HojHe] A4 BARS /AT
qr}. oldalg 2EAQle] TEE wmeld TEs} YEYAS] BE L=
2AE 98 Z2 o] Holgr} AgEd BE Ltold od Holgs}
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A EYIols 4 A9 kvt glon BE LEE FAAIE
AL 719 S7bssith wEkA 8=l HF HAHAT

A (Buterin, 2014). °olHz= EHEFS] & d2E IHe= yehid
(29 3-57]3

® /B 0O N R T
AT M ~ L o 7y | S S

= . : A @ T
. A b T e

olgy £2/4-4 oR @

b= Developer creates a
AHE Fof/ol Y jecentralised applicatio
2E Hoj/0lc +5

decentralised application

on Ethereum blockchain
MREE Fota | (‘.\; [ . .
S manea HE2C jjA" e “yeliners verify the transaction

= @ FA[E5[FN

FAFY

Foa ] X 0] WA A 7 R :’/—
(L4 A2l sutedld HE @ | Infiners compete for theirblock to| %) Miners group the
" New block is added to the i GrRIp
State Ceate” i 4 H be added to the blockchain by transactions together to
= o, i blockchain. Winning mineris

solving a mathematical problem form a block

‘ » o g
&= | HKT =
(19 3-57] olHg& Z &9 25 dY
Z2]: Buterin, (2014) A+A

‘ rewarded with miner fee ‘

e

3444, old2lg B2AQ Hciql

olfy & &5 Adde EHAor  EfWMAHo] WP state
machineo]tH(Kasireddy, 2017). FA5FE Ato]A20lA] state machine2> Y& 9]
AHE il ot AHES HIFHCe=R AE{ state® ©]Fcte oW
ANAFS oJmfdtth(Kasireddy, 2017). oltals A= w4l [1¥ 3-58]3
Zol AU A(Genesis)  AHI(state)oll A AR AAIAE HES
dollA Hx Azt s A AHE Tttt ® §l 3Xtolrh

1
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Tran actions 'I| ansac |rn‘..
transition
(RO

[19 3-58] oltlg]=e] AHo
&2 Kasireddy, Preethi, 2017

|Helgo] AdGas 4 Be Edddss 74N, 22 dow
of 9t 7 BEe E=o] 4T T EWMHES z—@aﬂ, 7}

Se o 23 QFEHd o ow A
camae) fasl o
Ly o2 AZolet dt

ag Ed4E 2R g4l s 159 AFY
AU A8 Aol et o7bE ARske Aol oldelg UEY AL
wREA AEFA =S A 5 gk 282 gL A9FPe T 4
olch. A2 Ao ot ot AF 5 A AL HFL Awste BE
o4 FA] olRolAt. 2t ko] AFAEL B AQle] 25 AZY

=
guarantee: Ttefo| FA7}

o

o SRl SAE AASHH, ol dFY HFA
ZAIH BEE2 WEA] fRSItHEA F2FRcH(Kasireddy, 2017). o]#
H=27F AEH EFS EF5A ﬁ ast7l Seide e EA
A=Ay e ey FAE AASioF gtk o|gA A=At 45t
SAE ATIeEN ZA7He] EES FHce HPS PoWEHY S

A et l"@rTE_—'“Jr(Kasweddy, 2017) M= &5

Aelo] daiq QT
o] H (ether)at 1 e} x_z} = A}%}fcﬂ Y2A7L B2 AT
Hee odEfe ] AASL, olf mAo= sEH7tHKasireddy.

Preethi, 2017).
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3.4.4.5. Hlolg AT olfgs E5(Ethereum block)

olggl&> [1¥™ 3-59]7 Zo] d|fgBlock Header)@t Hit](Block
Body)2 o|Fo|A3itt. du= £ oIzt AHS} Ef59 FESAE

xststa Q. HigE AYef(State), E A A(Transactions), I5%5
(Receipts)®] 3709l E&(trie)9} UncleBlocks°]  dE](Ommer Block
Headers)7} &7 array® o]Fo]# SQlth. Al Egl= “deido] 4yt &
S mE|AF Efoln] EdAA Ef|et 45 Ede dEt BE S
| EgAF Eg]’o|th(Kasireddy, Preethi, 2017).
i il Block header
& Dapp Web
Browser
(oo | [ | [ e [ o |
[ || e || s | [ oo |
S— [ s || o || west [[[ s |
HTML/CSS/Javascript
Web3js |

P
3
E Apache/Nginx Web Server
3
E

(Remote procedure call)

EVM - Ethereum Virtual Machine

R TN TR FE IR STEY Y ST O 6t
BAAANY IR RAAAAN Y E R

Block 1 —»Block2 —» Block3 —prBlock 4

........

P o]

Blockchain

L L T T

Riack Bedy

[18 3-59] o]Hg]
A F=2=. (2020) A4

o

e
2
NN
=
fw)
il
S
__>|“l_'44
ro,
1o
>,
=
il
ne
32
r
Pk
S
AL
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[# 3-54] olHe® 59 #4484

FARE Er
3]t (Header) EEo] #et JEO| A
Coinbase (beneficiary, miner) | A=%H oldel-&o] ALHE F4
number A E59] =0
ParentHash oM (R ) EZo] §jA
Bloom (logsBloom) EdAHAEY] 2053 B5 THE 3¢
TxHash (transactionsRoot) | EgHZA E & (transactions trie) FE2| A 3k
Root (stateRoot) AE] Ed(state trie) FEO] fA] Zk
ReceiptHash (receiptsRoot) | F4F E&](receipts trie) FE A
nonce A ZAIE E7] 9I8t noncedk
difficulty 5 A4 oA A4 deolk
Extra (extraData) 71e} AH. HE wfo|yd Z9o] AW} AH3th
o] EEojA Agy IsEo nE Jiak
gasLimit ozle] AA=" FE dA XITE. miners9
vote= gfe] Asixlch
o] BEEA AA HYH FE=EY RE TIA
gasUsed e gat 7
UncleHash dZF E59 E5ES SAIS A A
(sha3Uncles, ommersHash)
mixHash (MixDigest) —E_i%ﬂ WEA A7) Hek noncest hashe]
RS
Time (timestamp) timestamp epochgt (UTC)
A= AelAo] Patricia Tree 725 w22
e Grate) A8 (account) 2| Eel(rie)olct.

&4 Kasireddy. (2017) A+4
3.4.4.6. HlolEl A A (Accounts)
ot g9 7|2 @+ Al (Accounvoltt. AlFE0] ol e (State) &
_1_?_

o2t} AAANE JHAFAA(ClSE EOA, Externally Owned Account)@}
A AA(elst CA, Contract Account)’t Utk EOAE o|dz-a AHEA

A7goltt, dut AfAFfolty. AntE AEHE AP FEF 7] 91X
dom Aol AR 17| (private key)E TS CAE HAAE TE
opct 5ol IS S5 71, IAEHEE APsHAY & HAAE
AAY Hdlth, R AR gl dolgtE AARIY. CAE HE
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contract2}xl St EOA°] oJsff ZAFEct(HAd, @A, 46|, 2018).
EOASH & CAE AAE A2 ERAAS A 4 gtk diile] C
EOAY THE CARREH w2 Efidld s digh Sz E =

4 AUth(Kasireddy, Preethi, 2017). AR FALAE FTHFe HAGO|

= v
o5 ESAHY] JZom] 0ollA AA
NONCE * ﬂﬂ}% ?l"ﬁd‘?_ _JE]QA] 6]”}_; 7]’%}51
EOA": a1 A% ZaoA HUe Edmie] 22t
CASl : Aol o] AT Ate] 4
BALANCE « AR L] o]y ztir
- 12 mjEgjAjol Ed|o] ZE LEO| F|AG
Storage Root | 1 83" L 220 a4 dlemae £
AVEE] STETekE TEATEVMD 29T ol
D APA|Z FE9] FA
Codefash | TE0) ¢ Hlof I sl st
AntE AESHE FT A% 27
Z4: Kasireddy. (2017); 2414, A&, a4, (2018)

3.4.4.7. HolH AS: AJH State)ot HSEF

o829 Global(World)state= [(1H 3-60]1t Zo] AAS FA9t
A7 Arole] W (mapping) 0 & FAAETE ol2dt WH2 wI mEg|Afo}
Ed(Merkle patricia trie)2tal  E#HA  JE Am A2 HFHL
olt] g2 & sh}o State tries ZHX I glom, A&HoR ¢Juo]EXL)
olge2 RE AAo thet keyel value & 7FAL Ut} Storage trie=
BE Smart Contract®] State Data’} AH#AEo] 9= Fo|th HEF
HEgAlel  Efley £E  LkIEZE Ego] AHAEHC Qe HolHE
doslsilal, FEO SfAgE> HlolE o] ¢Hdst idE ARRE 4 Uth EF
S|tl+= state, transaction 131l receipts EF O] FE JJAGS EZS]Y]
2of o' LTt uje 2 327]9] A Global stateE #&T HQ glo]

o

ot #]-&9] state FE U5 4 Ut (Kasireddy, Preethi, 2017).

IL.
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Block

Header

parentHash

ommersHash

beneficiary

receipisRoot -

staleRoot - |

fransactionRool -

logsBloom

difficulty

number

gasLimit

gasUsed

timestamp

extraData

mixHash

nonce

Body

World State trie

Listof Ti ions

List of Ommers

Account Stato Tria
{Merkie Patricia Trie)
Kay Valuo
Data
e
. seralized
dentifier in RLP
nonce
0x56...3e84 | balance Account Storage trie
< Root
—=__I¥ Node
codeHash
Transaction
Storage Trie
ncnt,ie {Merkle Palricia Trie)
gasPrice Koy e
gasLimit
to Keccak 256-bit
hash RLP encoding
value
vNLS
data
init

A4

[Z19 3-60] A el (State)2F HEEF]

Z2: https://kauri.io/ethereum—explained—merkle—trees—world—state—transa

3.4.4.8. dlo|€ AZ: EAA(Transaction)

EfiA A (Transaction)o| Aol ot Ade=m otE AEstAY

—
snte AEHEC] EHPSE TESHE Aol

state n

FOACGHEMAE MR

2 I ,i&

Agxs

wof 34778

Keccat256

[#]
net eP
ECDSA

oro|L{pEER] (Gl 4056

—CACIEIE R M B

(78 3-61] EAAM 253

=4 Kasireddy. (2017); 2@, o4&, 85, (2018) A+4
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oE Aoy AutE AEHE=R WYl Holete] FRARA ARAPOoR
olgslatty, EMAAe WAL EdmMo] SFIe dZdly] 95

ECDSA °*ﬂﬂ5° A}ﬁo}ﬂ 7HQ! E Aol 2019). EiA 9]

19 3618 2 dolE T AL, 2019)
Adel grmst gAe mEIN FAsh gwstdy A
Agotn BEsid o TANE Agec EAYAY A dvind

(3 3-56]9 &

[ 3-56] E3HA Ae|1t4

1. 7S 7712 ECDSA Az AW oo
2. o ARE A=At HEQT d2H BE Lo HREIRAF,
3. A== o A #AdsE AAGEE 2HS)

oo A HE
o A7, FH7), AR fB28 HE
o AL Al = L_(nonce)%bjr Hlw H3F
A2 AgH]-g2e] ALt v]8-2 Gas limit X Gas price 2] %t
s TR F HF @53% 5l A Eo sl AN 55
Q2= A EoA 7tAAgPHEo] =2 A2 AR A
Al A3
« EOA: 42} 4= ol & HF
« CA:! o Aok I=5 A

=7 Hdgh (2019)

N s

3.4.49. 59| AZ: 7}2~2} #E(Gas and Payment)

olfglgolA F4r B FaT% dAHolth, oy FgolA EMHAM
Az A st RE A4k FErE EAAI7EH, TR
7tA(gas)etl  EEle AS Fol AEdth(Kasireddy, Preethi, 2017).
7tA(Gas)=  HIEA|EO AMEEH+= 9 EZolth olfrt AZfisolA
A7t =W HEge]l 27 fiol, MsAde] gle 7IAE weol EfAA
H|- g2 2o ARgSTh, 7hA9] 8T = AHA, A u|-&(H4HH]E]) R|Eo|t}
oltgls  AlARASAA Aekolt Ayt APHE AlA”e] S

e

e 1o
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Agelne wee AR =4, dolg A Aol Ak
AHAA AR g7tz 32ukolE gHgle] Hleshe] Xl%H—L—tl olelg A%
Hlg ARACE ARE AR, 2ABY PA ol BwHe At
otoldel Aokl Age WAs] 9§ EHomm FAE AL
siAetor AzA] HE ulg HZolth Awulge staFwxg
ArtAom AR A2ASL AdHgol ke AnE wxdon

31
<
ofl

Azt AFAEL A4le] #hE AH|Eo] ol Hkold A=IAE
SHE £ 9tk BEE7FA SHE(Block Gas Limit)+ §F B2 &24 9=
7kA0] FEFolm, A T2 6,700,0007F0lth, A o A A 2H]l-E-2

21,0007F2-olct(hd g, 2019).

use gas use gas
Start 50 | | 30 | | End i
] Operatios Oper : Receiver
Sender transaction 1% 1 === transaction
200 170 A

250 ¢ i
I (== W.MH o] | s ol x
Start gas use gas usegas  usegas .ty Rerg:isning

200 50 30 0 l

t

[C1F 3-62] 7128t Hlg 9 AntE ERAA
Z 4. Kasireddy, Preethi, 2017 A4

Gas pricexs 7FA o AEStE 1l AZSH=  etherd] = ofm|ehH,
gweithe TS AFESITE weit ethero| A 7H8 22 ©9lo]H, 1 ethere=
10 weiZ E5t1, gweit 107 weiZ  ou|toh(ardsl 2019). RE
EdYMEANA FAA= gas limit?h gas prices A SHH(Kasireddy, 2017).
gas limitZ FAIAZE &S QA Qle 7FA9] Fdix]o|tt. Aol 7k~ 9]
A E AESHLE FES &9 etherZb dob QIHtH, [17 3-62]9F o]
A= 4FHor GAHE Aol

A7t FEEH FAAE vARE 7Eo disiA g e SAIATE

%
AANE sl 7tarh 5 Be, 7k F=(out of gas)E HFsEAL
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g Ade FaEsHA] g2 Aoz AHHHoh o] Afoe A P
cold A== A A WA oMo dHstate) = FHAReh A
ARGE Zhoof diFgele BRE S92 AIARE] AAFAQD beneficiary
F42 $FHH(Kasireddy, Preethi, 2017).

3.4.4.10. APA=: AntE AEHEQ} EVM

_ =

AntE AEHE (Smart Contract)= EA AS AAZR 8 HE
olasly] 95t AEE maEEZo|H, 1996W YU ZH(Nick Szabo)oll ©]siA
Hgol AHEHAJELE, 2019). FHo] FZEHW A JHY flol
ZFsor A= 2-sstE A2k (a set of promises, specified in digital
form, including protocols within which the parties perform on these
promises)O|tt. o|HZ|FoA AntE AEAEE= ojfdze] AHE WHAT
T Sl ZRIOY FERA 2R m{tEo] ZF kb HuEL
EVM(Ethereum Virtual Machine)ollAl 25 o] AejdolE WIAZITH
CAZ} dlg HEHE F:&5 APty E5 dt9] folgiyt ofyet £4
olut A 9 £AEE HAXY] HolHE 2&Sh= 5 olHz=wY
JEiHSket HlolE A% o] 7Hed eI F ol

11—

=4

[ 3-63] 2AntE AEHYEQ] A 1A
Z A thttps://livebook.manning.com/book/building—ethereum—dapps/chapter
-2/34 A4
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Mz AntE AEHES AAASHAY, B4 AntE AEZHEFS 9F
AgstAY,  olgg  Adste e sivE A" AREA
oJ7FEE(EOA)O SJsiARt A=& AntE AEHETL AZE Y
AEHEZS] &2 WA A= BT FXAE ARESte] 2Este
Aoz AEgichErdd, 2019). AWE HAEHEC] Mg wAL [17

EdRA i% e AAR oFe ZREZO HELZ EVM(Ethereum
Virtual Machine)o|tt. EVME 57 @A 7PAHAlo|tt, EVMe] §dsH
e 2o RE o WA 2 gasol FEE vke A dlEel
’“°”7P—5‘ o A AFEHE gase doll oJsi AETh EVM2  stacke]]

S 7Ftt. 2" HAl(stack machine)2 LA|AQl ZH& Hisl7]
QA last in, first—outo]dl= AElS ARRSH= ZAHAITE|olth, EVMOIA Z¢
Zro]  AElO] FPmFEO Apo]ZR= 256H|Eow, AH2 T 1024719]
FEES 7 4 Aot EVM2 HEZE JHAAE gloH, itemES
word-address FEH{S| HPO|E Hid=m AFHM. HHEzZls HE 5 U
EVM Storages 7H¢th ®z]et &2, Storagers =l
FHl(state)®] YF= {FAHH. EVM2 Z=z1d] I&E 58 AAES
oA o] Zhedt 7S] ROMol /WA= A% =
Hrg T AL ZgOs] FTE AHHsHE w94 ]E}(Kasweddy,
Preethi, 2017). EVMe] §2}el= A= [& 3-57]9F £t

[E 3-57] EVMo] E&sl= £4]
O A= =¥ P29 A el
@ A =7 AAHGas limit X Gas Price).
® 7tA A& Z27|8F A AFEE A A2H BiolERtE 7tAE A Vs
@ Aeto]l AP= 1 A tas T4 A= S5
® FA ARl A ol 7kA7F RESHH 71%—13 Ha=a el (state)+=

A A= 2. AEAA AEE AN o= FEHA S

S https://www.crocus.co.kr/1399 [Crocus]. (2020)

A
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3.4.5. stolHH A sjEF A|AH] ol7|HA

3.4.5.1. sto]HA m{E Qg

F_4

motoldl  EEA%19  tiEAHY  FHl=  stolH A (hyperledger)th.
stolu e z= 2015W  12€e] =2 Aol os AFEH oE AA
541 Z2HAEE FHste olgolth. stolwE A= olFSte] $E2
ZeAEZE HEdR AYPHD glow  OF dF= w2 ARASS
stHstHA SR Qlk AWEQ]l AR 2lEA Ado] FspA|w
A4 > T FFE mAL glem, SAPSE Q" Fo
SIAMZE @A uok(elH2,  2019). sStelH A sjH 2 (Hyperledger
Fabric)& HEd of7[Elx 7|4to] ofZgAlold/& gl
AAA L dagFolv W4 AHlA F 34 & 84

o

E2d°l(Plug & Play) Aoz FATd & s AUty = o 1‘4

2ol AZEel [BMO]

It

[¢]

714S 83t AT E(Chain code)dts AMH|AS AlFgtch AEdAts o]
ARJNIEE &goto] EEAYN 2R At AJIIEE o|Ha:2]
AUtE Aok FURt 7le& FdRith stolHx mjEEo] Aot
E970 7 A4S ARG, ot PR AT 5 Qe 9%
doleE wE 4 Atk HAANL daElEL 7tnsb(Katka) 7| QT
AH|2olt}, o] [AANA deEE FASEAY Raft dile|Eos WA
T Ae T OdR Yoz HARd 4 d=s AT (S, 2019).

olflof EFAI YEYZ] Wit ol W AT S AT AT, =9,
S HEZ  MSP(Membership Service Providen)AHIAE  Fof Tt
3.4.5.2. stolm A wHe EF

stolel A Muelo] Abx] Fa 54 Zert

AA, 517}Fd (Permissioned)EFA|loltt. CAet MSPE o 5|7HH

rr
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22 et FoxE 7 HaAe Zetolsl E5AQ
Aet.
=4, ¥ ZAAZ =289 2do](Non-deterministic Programming

Language)E AHM&SITHOI™S, 2019). o|Hg&xd A& <doj(E&YHENE
ARESEA] AL Goub ApHEeF e Atz om ol AMgHE oz dd
Ao E9dEe Fe Z2AHA doj(Deterministic  Programming
Language)w= W& =59 S54RI AYd AutE AEHES] Ao
TUe BASAN, uEAH ol AntE FAEYECS] Avo] FUAL
T AR URE 719 AH WE ghe wefste] BlEAE oR/E

o Sl
AR, w2 Aeolthelds, 2019). stojmz#x sjHZ2 St
ojZoA o7tAl AdLS IS st Ade REe & =
H

=7 wo] EEoA ARIZES AJAE & AL, 7]9] gt

HT
ol
ol sk

m

9A, BEE olAgAel. wER T
&A3HE Bl Solo, 7F=7}, PBFT(Practical Byzantine Fault Tolerant)
3712 AAA A eSS AEshAY HASE 4 dek(e]8=, 2019).

thAlA, "HeE] EEA9 (Multi-blockchain)Z| got}t. Adolet= E35hH
HEIAE ARgstR= =dd S5A4YU HEYZ W o= 719 HH
E5Ae Egot] 540w 8T 7 Uth

ARA, 71E A" A A4S 5
o]l AMgEE AHt(ava)E A@sta, dEjmeto]l=x Ao Wagh J|&
84S tYsHA Algsta Sl

stolm A= [L7l3-64]19F o] 11 o] WA 3 FHlo wet 27

o
67h0] Sdoln], Az o Agd Zela ZeAER olfA o),

0,
|
i
o
fink
o
>,
=
>
l_r‘
|
o rr
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e ng2AEL Slolm#A # B g (hypherledger

B
g, 2% 9, 2020).

@ HYPERLEDGER HYPERLEOGER <7t~ HYPERLEDGER HYPERLEDGER % HYPERLEDGER 77, HYPERLEDGER

ESU T BURROW ‘%% FABRIC INDY IROHA ¢/ SAWTOOTH

Jova-based Permissionabsle smart Enterprise-grade DLT Decentralized identity Mabile application focus Pormissioned & permissionless
Ethereum client contract machine EVM) with privacy suppart support; EVM transaction family

[15] 3-64] slo|He A TRAE
=4 https://www.hyperledger.org/use. (2020)

e HodE 9 oy B AlEEedHl,  HZEA(composer),
A2 (cello), Z+e] o (caliper), AEZ =20 (explorer), 7HE 2 (catus),

ofE(avalon) Foltt. olzfqt EXJFE—% stolm A mjEEo]  7]E9

HAUA RS HAT 5 Qb Y A —‘;—Eiﬂo] Ner QgUEe
olata HElWS, 2019). Aol mMeldoz Qs FelAE cheks
73 HR lpo] sfolHEA WHlor HEde mzdes Sugsiw
gom, We maloldl 2E4el nAYYa 9 &S0 sjolmdn
Muele e wolrm SgHV|E FHEES, olW4 AT, WA,
2020)
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Hyperledger APIs, SDKs, CLI

APL: application programming interface SDK: software development kit CLI: command line interface P2P: peer-o-peer

Smart
o Identity - Policy Blockehain 2 Transactions - contracts
i fletien) (Chain code) =
lden.ﬁty Pul!cy Blockchai focs Smart contract
services services services
Ledger Configuration Secure container
identities Consensus Distributed
manager ledger
Access control Registry
Resource
identities - pP2P Ledger ]
Privacy protocol storage Life cycle I
Event stream I
J | |

Hyperledger services

(1% 3-65] Sfolmalx] Wue of7|gx
EA: https://www.hyperledger.org, 2020 A4

AR AXIELE A3l (dentity)olth. AF&AH7} stolnje|#] sfjEEo
YEHT| H&steiH MSP(Membership Service Provider)E 53l 41921
(Identity)= 7F& A sfopstet. H2F(517H) 291 Zetolul E54¢0=
A1stal low HgtE 7Hxl Zrofxparo] FAMAA ] HlolHE 7I&, 44,
A 4 71 miEolthels, 2019). FHA HAZJEE 4F
(Ledgen)oltt. ¥ E5AQ19] dHolHE Hest=  Hlo|gH|o]|2o]H,

=5 AMEEIL AFEHe shold olHIe2 AH]CIE  Ed(State
Tree)oll AMPEE AHstaL, stolwHA sjE=z2 d= 2HO|E(World
State)oll A&ttt sto]m A sjEM= g Ado] o Y= 7HAM,

g oo &% mo] L= FAJF YRFo] EAE.S spAch dAe Ad
Otof| A :r“é%‘l molE9 golE B3] ARz AT|AHS [ASHL
MR HAEZHEE A (Transaction)o]th, A= ARLE Ak dfidsl=

iﬂ?liE(Chaincode)P/] Ags goth Aol A= A=A (Endorsing)
mo] =9 ¥ AH|A(Ordering Service) =E7F 932 43§t
AzA mo] LEE E§ HZ= HZ(Endorsement Validate)dt EsHAHL
Hiz] APstal, eEyg AH|A LEES Fo Zetoldl SEAQ HEYA

Fofotl gl BE mo] LES] Brsie 48 Sactn JHEES
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Composer< Sto] 1 |7
3.4.5.4. sto|wA B FHar

XENode)dt 4FY EHAQN ALY @9z EFAR] UEHAE
Tt AT EFAIRIE FYolA BEcts AW fIARE EEAY
HEYFo sl o5 @AMN7I= FE2 AHEe] Sed HiEZ o]
AEEo] kit stolHHx mEZo:= [®E 3-58]7 Fo] HESLZA
TFAeAaet WH4] AHlA B T AMHlAR FEHEN UEYT 4
Q42E Ag, 24, mof kt, Ho kLo EfMAS Ads] A
E5AQ HEYIIT AEstes AEES=E Qo™ AH|A L7t EAi
e AEAZE MSPeE CAZF 9led, Zlep AulARE CLIS

CouchDB7} IthHEE4, o, 249, ¥4, 2020).

3.4.5.5. stolHEA mjEE YEJI 74 23}

LE7b 5US dgom HHE FHY S YA, HRUL FH 9
ot sk =E Zhout |
2249 YEYAGHE HodFd BE LEoA Qe sEHo 9

AR FAEAT. SHRITE 71 dAelx

QL
o
H,
kD
)
£
oo
)
rlo
i)
|t
j_q
Hu
=
=
)
A
o
e
i)
=
=k
rr
e
ki
lo
ri‘g
o
o
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[3 3-58] stolme|A sfEE FHdar
T84 T A
SIRE] YEQIE #A5t = I8 AHE &4 o
A A dgte 1EdE Adstn pelobs mboHl B4 J&
z3 HEQIE FAhok= X3 H= 1_401 LT e, Hgk Foi,
Organization B3I Y EHI 7<1-oq;<]-_4 A B3 B 58 49
71249 HEQI 1A 4, BEEAR] UYEYIE |A,
EfiAldo] At 9 S A", 9 AKISE FESta
Aot 9 53
QEA 23 A (Endorsing Policy)ell met 235
(Endorsmg) AHAJNIE)E WA At & Ao BHF
mo] L& ARl HHEshs 99
o] L= — —
7n| = A mo] LErt Sas HE AWE HE
Peer Node (Committing) | A%% A sAsm 229
o k& JulolEst= I
87} (Anchor) A9 WA dz 9 3
o] L&
ﬂ_‘ﬂ(Leader) ZZA YolA RE mo] LEE ThiE
e mo] L& _
T84 YEI Fofstl Gl HE mo] Lo Hr] 9 A& A%
YESZ LHJ Ade] it 4 HEE Afot A A|A”HCS
ez A 49,
YELZ HoA2RE AL ARMEoH, Azt &Ad uwhet
AeElote] o] LEofA A, . )
Zﬂfﬂ ARE HEYI wtgsty EEE Friotal Beste A
TG
Solo7]%F —f 94/\/?;3%%1? eHd A¥la =27p B2
N5 AP Ml Bl I 1 A o ST Y
(Orderer) Pub/Sub Fx9o] otdE AuHAZ A AHC]
7kzz} 7|6k A oA EAF o e AH|ATt Abs
ode Aulx | 28 Hajekn wslede A-E,
]ﬂﬂ-ﬁ(Byzantme)Tlﬂoﬂ L= .
RAFT CFT(Crash Fault Tolerant) <1&& 74l
(Reliable, Qe AH|A,
Replicated, Adg AEH dyktrt BE EdAAS
Redundant, And | 2oty AWE ymuz] Lt 01]7-]] % J|5t=
FaultTolerant ‘2o 29l mdlo] gt H|ZtElS EA sfE.
LHF AuA | Aol W TleR FEoly 437} °l.
MSP WA AHIA A2 EEAQ]D HEQIY Holohs ZF kE9
(Membership A, A% A% dghe .
Service ZA Az A Ak 5.
i H] A] Provider)
IES MSPoJA] ta3st <13 7. 37/h7] AFAet i) 7]1E g
A | EEAQ HEgEES pHSE et RE A (Roof
(Gertification | Cortificare) 5, 254191 HEYT] HasHE AL LSS
uthority o1Z A (Enroliment Certificate Ecert)S B,
CLI Network/] A A Q4 Docker ZH Ol
7 A, xﬂcﬂ:n:/ax] =3} FiE =l ol
A8l A _ o o
1 CouchDB Eéﬂﬂ%%}i{ﬂiiﬁ S A, YHHE A
EA 22, o[, AT vEEE. (20200 AT

ARG 4 AEF Ad(Channe)& AFFO=H 7|0l HAYA FHoz

g7 ol

ARFE A, shoH

A B YEHAL 983 =
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(13 3-66]7 Zth(Androulaki, Elli €] 921, 2018).

o D B e m s

.........

Client || Lgui I\

Appcation /06

[(1% 3-66] stolue|z] fjBg YELT FJd%
Z4 https://brunch.co.kr/@curg/25. (2020) A4

@stolHe A B8 Y EI(Hyperledger Fabric Network)E FAJgbct,
QUEL I 3709 ZAS A% ®Orgldt Org27b @ejste] 2
Mul2 LEES FES @O0rgl¥d Org2dt 368 & = 9 EEANS
=7 s QIS AR Gorderer= g Fojdh=s xZ 9 L=
et dHel E5 A4 ¥ 2 £E5 9 EAH 5l8A4H 55 HECeR
AGAL E5S st Ads 53 ©Ade]l 5= Ui 7
L2 oAM= Leader peers Adel FHoA|7]al, zdloA F

o]

Ae Hos QE} Peerofl= [E 3-58]7 22 Y| 717

ES
AT EE endorsing peeroﬂ A7 O]-El AFRAFEE st 4
V== dappre @7 AR ®CANA MSPE Hrl MSPOA AR
= T2 ARATE Stelmdx  mjEE JEQYIE F AHE
EHAAS 4=3gch(https://brunch.co.kr/@curg/25).
Channel(H) & ofZeAol st oule] 1en molz ol2olq ek,
P2 A=z g =E52 e 9= I AdS Tl A 289
227t 7HsstER S32Q 9% 7HAE Aol 7Hesith. shute] Adel=
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ol
%
m
&
_PJ
2,
10

shute] ATt iz ol#et ¥2 wfEol private(H]
gl  Ihestth. oE Ade ARIZEE

H7|(read)qt 7hasiot, Agdd Q2 Ad W Fojgte]l FRFEHH A
AN s gt Ao 2H85tr] flsf Adell SHtEA] Q1S5 oo jtth,
Organization(£2)2 =E52 574 4o w2t 29 =2 Y& AolA
At FAFSHE WH (member)2t e §ty. MSPE Ho 23S HEL T
7FAIZIH, EFAR] HEST AHIAE Algste= 7]
° tztoltt, Q1T 45 & Ul 7]

Aol YEHZS dYolt}. Consortium(A

Ex

1o

N
N
rr
2
_‘\l

H
N
o

Iz
Ju

> O
o
i)
[m
o
H

o rlo oft
2
4
=
N
2
A
N
N
N
or
ol
iell
N,
n=
o
of
et
=
N
N
r
2
S
,

2
o,
S
K
iy
B>
>,
n?
2
1>
_O'L
A,
52
Mo
EN
N
rlo
N,
B

N
—_

TS/ U R s R )
of 4o L & P o rn X
S
02
.
k>
>

ol
=y
o

3.4.5.6. stoldeA HEz EHAA 25

stolwe|x mwHe YEHI FHa40e= A
AFAHJNZE), mof, Hz7t Ut
(Distributed Ledger)oltt. HEL|=Zof 7}
02 APH] it dlolH o] WHIlE o tal HjolEfH]

doltt.  ¥F2 A BHE A w2 dlelHHe| 2
]

=
>
S
B
O
4
m

1o
D

>,

lo
S

__>|i|4‘

ro

N
w1

ok

E

o]

i
o
fol
)
> r
g,
|m

> e

(A o M
=

o 18 o
o 2 o

g
N
J
ol
2

ni
[

2Ho]E(World State)ot ZFef#sto] dit B 27 7150 A ECSlE
B2 21 (Blockchain) 2 A=t Androulaki, Elli £]9¢1, 2018).
ARJNFEE HEAHPCIES EFA AldAHE F7KHAY 7
gloleHo] Ao A Hagt HolHE doles g gtk Hol= YEHIE
Al fEg AJIZEE HEste gdgde AL
1

B YEYAE PAE HMelEe 279 A CouchDBe

N
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Aol (dapp)= ol olFolth AQIZE AP Hst= AHIE
Aol WSt mo] Lot oH¥y Lt [OF 3-67]3 Zo
A (execution— ordering— validation— update state)®] IS AHA
Ll 7155 ARgAA B3-S BFeRtt(Androulaki, Elli 19<1, 2018).

f——l

— =
xecute Validate Update state
» Simulate trans. * Order rw-sets « Validate endorse- « Persist state on all
and endorse « Atomic broadcast ments & rw-sets peers
* Create rw-set (consensus) « Eliminate invalid
- Collect endorse- - Stateless ordering  and conflicting
ments service trans.

(15 3-67] stolHex HE=z EHAL 407
%2t Androulaki, Elli 2]9<1, 2018

Hols dfchs o] wet vriAE 2 & Aok, RA, A
1] o](Endorsing peer)o|tt. [T1¥H 3-67]19] stoloid# sjH2] A 49AS
AA HHQ0 AP (execution)= Fst=H. AJNZE A& olds F3l
Aget BFo] HEAHES ottt A, AvY 1]o](Committing peer)©]t}.
stolm# wHY A 4dAFT FHACIA HHA PSPt
2 H(order), AF(validation), AH[OJE HP|ES 4attt. HEYZLF]
HE moj7t £fste AgelH, YED FoAA=RE AS Ahow,
AlZE Aol met Agelste] e mo] kbofA HAdstal, AR AERE
HELA] wtgsty E5& Frleta HSshke 98-S St A4, 3A
g oj(Anchor peer)o|tt. UEfTol= o8] £Z4o] =], & =2 moj=3}

A e g%

rﬁL
i)
é
i)
k)
H
2
=
(]
5]
(o
[¢]
=
ae]
2
o
°
o
o
in)
L

/\O
23]
A2 e E(orderer)2t AZAE 0] 9\13 , AR AdE B85S dgidol 27
Y o peerg°lAl BREE ARG 92 oot &, 2t (orderer)®
Ar4A  moj(Endorsing peer)E°] AlEdloldE Fo Hdsity wHgh
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A#ES 2P solodh kafka, RAFTHAIE shtz 3&d 5 47 252
A ol

7AE ALt

F9% solofdle HAEGOR Agsttd, oo
sk 4es 22 A4S (1% 3-6719 Ad 49E BT et

WAlolth, katka®Al2 eu 27t 24 WAIAY AIARIQD 7l SEAE
(kafka cluster)E &oll AHE ALstl 44 255 AAste FAolth
RAFTHA Add AEH 2 &7t [O1§ 3-63]9 A 49AE 25T
Ffetal At Uwzr LEoA HMupstH, vz RESL AnE
At st HEr & A4S dFS dUlolEltth olE #H-
e Rdolgt gt fjHo = mojFo] HIFZE HYAHE AHE
AFotal Aol 715st= AA HFS Fotal FEH 571 EFAIQ
BBEHoA= AR AHgE 2 AFE {5l MSP(Membership Service
Provider)2t= Q15 ] A|AHE ARESH=Hl, MSPo| UEHA W =9
gt At Fol AYHo]  Uth(Androulaki, 2018). CA(Certificate
Authority)?t MSPE gty #e|ste g2 she 7|do|th. CA7F QISA
vrgol= Azl (19 3-68]1 At

 —

Certificate Signing Certificate
Request (CSR) Authority (CA)

IL

—_

Protocted To Cliont
;.:'_ — Q !
Private X.509 Certificate
Key Store
Public
Key

[C1F 3-68] CAQl ISA Tw AA
=24 https://12bme.tistory.com/80. (2020)
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stolm#|z] mEALE Ao tde fdl FUAL] JAFTEARE
o A¥A DAL Fabric-CA kE7F AMEAE TS F+= 9%
th. CA= AlE] Sl 7]He] gttt CAXE& ARSARS] Agat
gelgttt. FHA dAE Aozt 4o 7557 Mo BHF
A (Endorsement Policy)e] &4 oo} Aol A4 o7
dote S A BHF A2 B ofd Ef¥Ao] A H peerg®
drotol gtk W8QlH], 9FS TR AEER FARE2
HAlo g B2 e AT 4 9lth(Androulaki, 2018). stolm A
A|2”O A ATTE = AgATl= S HE == T

oA Astd [1" 3-69]9F [& 3-59]¢ &t

A}

9
R

-

==
[e)

J‘ﬂ o i 4 X
ol o2
m\o

t

N

=~

) rSL i

& O
of.

|
S

Channel (e
% Peer node#104
: Ergicssing Chain cods
: pear
e 2 _
Committer peer E@ i Committer peer
b H L
Anchor peer i D Anchor peer
H 3
:
Leader peer ol Leader pear
S
:
World State A World State
Ledger 3 = i Ledger :
e = =
oy vt Blockchain Q}V{::}— > Blockchain
2y g i R Q‘f B KVS | LevelDB, CouchDB
=3 KVS LeveiDB, CouchDB wlei f e ouc
Client = s | o = |
Applcnion 0% I 2| Qo
L o3
1—@ Peer node#102 B o|:
Dapp 3) i i
Q:
ga) Peer node#103
H —
H
H
- P YD \ 3
Drderersﬁ — -
] “’““-«"" File System Level DB
@) J

(13 3-69] stolme#] B AntE EfAA 25 A

— =T

2. https://www.hyperledger.org & 227, (2020) A+
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[# 3-59] sto|m A sjEg AutE EfAE A3 A

@® CA(Certificate Authority) 25 MSPE drgrt=c},

@ AEAR= MSP=RE ofEg Aol s AREA QFES W F7H7|e}
717 g At Q1F A Weth

® ZoldE ofZgA ol Dappe Foff UEHZ| AZstt. dZdo] =
EfAA A9EA (transaction proposa)E /a4l 2t mojofl A Hfict,

@ 9y mols ERYA ARMKE A mojofA ARIZE Al a%& 3
EdYME AotAdl= ZetoldES] D, EMHHME-S AEdct= ZEo|AdES] A
o] Wgog matsf qlrth

® <N=A o] w2 AZfAQA (transaction proposal)ol] tiste] A JNFEZF
Yot A (ledger)ol Hylich ofx EEA Rl AZsA]= g=th A=A
Hol(Endorsing peer)E2 AHAMAE AGHow, A FAO AHAA, AL
o]F AlEFo]F(replay—attack WA]), Ao Fa4, AT HAALS HARE
QAAELZE ool gloW ARIFZEE AlgEoldste] Angs AES
Bgk (read/write set)= MAl1]of(endorsing peer)o] A& HFsto] o E
mo]E97 BEREHAFSIY

> @ ofn

® gue we SeboldEl WA AEA wo] LeERyY wg® B3
a%e AW gEol FATS BN Y ERYAY yHPe sSugon,
ERAHS RW AES @A A4 wo] wEEY AW, A DE oH
AulAkEo] Rgd oud Aula wEi oju] AZo] niRalsls] ujgo
ERAA SR S8 WA WSS AN 3 EdAH] Solot £Aw
gt

eHe &9 daEe oASIH E5& st olE Zvd molz

W AuE (committer)7} EAWMES Aoty 9L ddole W o3
A7ts ool BTt o]F Zeto|dEdA] YuolE olfIES KL
@ ot BE SrtE Ave Eddx x

AR den SAEnE 7 e

N
1o, r&
ok
rlo
=
ne
o
1o
H,
Mo
=
)
|
l
hl

5
m 2L om ok

i ofl ot

ﬂ-ﬂ‘
)

e
=
A,
Rt rlo

World state DBE HH|o|Esty, Zgto]dE+ HHolE

EdAY B0 FrAc

®

e o,
2,
o
ol
s
o
fo
2

ATES. (2019) 44
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3.4.5.7. sto]mA sjE A|AHO] AntE A of

T
_I

__>i‘1
o
=2
=
kel
:oé
o
>
ofo
ek

it} dRkA o} &)
ZAARL ou|E AREEHM, ot g ARE Aok AHIE AEHE
stolm |z mjEE o= AJIFE=D gt HEFRIOA= ARtE AlokS
gHEo] HjEst= Zo] Erlssitt. AutE A9k 7b ZHFuitt i P
2O HA o] AREE mRIOY lof, HjE A Ef|A {2 o]
o227 223 gt ESAle| wjEst & Argsitte A2 Zrh
stolH e sHEH AHJAFE+E= Go Ao, Nodejs, Aotz 7HHa 4= 9l

far=+

nzagold, o2 o) 2L WE 4 9T, o] RAL ol g Ayl
AT 4 Ak ZAANS ol B, £4E A e, AR 4y
£ olgdl AREA AT 4+ Uk ZEAA Y=Y

Holshe WEe] Solz AF=y] fie] 9o xzo] Brbsstnl, A%
g AHAE ATT & Yk FLG fsolt AUATSL AR
Soge s 2z Zgsle] wES:

A2xd AQFER TR A28 AQLEE QA AATE} FAG

7_:]|

=2
T Rde 7R AT, dEe] AZH oA HIPE=

1

Pl

AAICS 5 Aty oPAL Brlset
AHgE 4 9lth stold #HAH HEIDL [B 2-63]9 72 57HA A2H

AJZES ATl clatAd Y, 2019).
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[3F 3-60] A&H ARIFES] F57F

A3 AJQIE T 9 A3
AN E O] gto]LAfo]ZS 1_‘3]—]'71 {13l AHE
Install ﬂ_g Alade] ARIZES A sh=
oA ARJIEES UALRASSH= T
deploy A&
LSCC upgrade ARJNIEE fagelEsk= H A
(Lifecycle getid Aol A2E ARJIFZES] IDE 7HA =T
System
: E 2 ZAJOFS
Zain gerdepspec | Saq A8 AAZES WEAe
Ade] AA" ARJNFER HFE HolEHE
getccdata 7};‘3 %Ef—
getchaincodes Age] vizE AQIFE F5S 7PH2Th
getinstalled golof HAH AIFE HES 72
—chaincode
mo] Lt g maAA zid 4 EfHYH digt Ad
Endorsing RS welsthr] s A
peil{?]l/ﬂ JoinChain bt = A = I i P L
(cha | (Gouty | CetConfig | AAE AMS de RS A,
B3 System o - — - =
82?115 GetConfigTree ;H%EEQ?IJ%L.EHOH A e H A
SimulateCon ATE F)o] ts] I Ad 2 (Y
—figTreeUpdate | 74 HHlo|ESIT]
GetChannels mo]7t 713k Y BES stAec)h
5 AFao] AH £5 9 ERAAE X3|517] 9l AE
: Hilﬂ‘ﬂoﬂ gt ARE  Zx3st=  d
GetChainlnfo Ry °©
GetBlockB Ade] EH EEE X3|oh= H ARSIt
%SCC —eNu?r(fbery Hd 2 S 3 | Arg2tct
System | GetBlockBy— [ 2= 33 gtow 54 8%g £Fer:
Chain Hash At-g-etot.
Code) Get IDE EHAAS 33]6t= o ARRg)
Transaction
-BylD
GetBlock EHRYH ofolfr EH E2Z 23|
-ByTxID o] ARg-Rte
(Endorser System Chain Code)
Committin ESCC ERYAS a]ﬁgﬁi S EfiAA AE, AYFAE oHIE,
g peerol A read/wrlte set 5 EAMA AZS 2333 S fAxo] A
o 97 9ol A w0 weo] oo ssE
£ (Validation System Chain code)
A5 VSCC | Auld wjof o ofa sEE we AW 9 oF v A4
Al o] 74/‘}9]( a2 EHAA faA dAE ARt

A o]sgtolas AH Y. (2019)

LSCC, ESCC ¥ VSCCx Ezid o] 4y

a o) Azglel o5 5o
+Ee A FTo| W, VSCCE A =l

wETH Qe A



3.4.6.1. E5AIR] ol71E A dA 9 Az

wAES a8l A8shrl St "aeede, Ad, B4R

A $ITE $712 WoksolAok ok B0l & ASE
%2 (legal enforceability)= Ao 3ttt =4, EAH%9]
52 11 AAZA df(authoritative)= AoF SH, 9% 715 A=
Segeld HH Lolfor W ApRelN AFslolAL orEch. A
AFe 7152 A (finaD H7FS A (immutable)=  Aufof  jirh
< 59 A e w7l ErlsctRE= AdAHE
FAsoF it YA, dFH o= HE T dAl
AHAo=z AAsof stal, A2 AR Add Aks TIFch=
SL2 ARGfof gttt ojmdt Hofr|de AT AA ARE F_T 5
k. oA, S A WEel diRt gd' dkE 1 Al
AdAor ot Z|HolAY AHE IHE o7t U A= TIFolARE

ol Ao} FTHEAR, o AT, Hraod, 2018).

fu)
=
ol
ol
2
g rlo
o
4 e

3.4.6.2. olH g7} slolm A wjHE olr|dx M ALAA

Ak Asde) A Jls BRES wHEY BSA SUEe A48
A7 meloldl BEAY BUES ANTAAA Adels oAy
2o By ez 47Fx]7F 9tk Mulligan, C., Scott, J. Z., Warren,

S., & Rangaswami, J.,(2018)7} A|¢t g ®H(Mulligan, C., Scott, J. Z.,
Warren, S., & Rangaswami, J., 2018), Wiist & Gervais,(2018)7} A|<t3h
W (Wist & Gervais, 2018), Peck(2017)9] ©JAMEA E&](Peck, 2017),
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Varga & Janky(2019)0] A=8gt ¥ (Varga & Janky, 2019) S5o] 2t &
Ao A= Mulligan, C., Scott, J. Z., Warren, S., & Rangaswami,
J.,(2018)7}F Aot gt wi(o]d} Mulligan Tree)& AH&-gtth. Mulligan Tree:=
H]Z]Wioﬂ E5AQ 719 =9 orEAS 117HA] dwer siddith
AR, E5AQ 71&2] ARl EEQT 4%, A4, Wt=Al Haskr] AT
/\—Erﬁo UE A, AR, A ARHAA HEsd A7 Hast A%
ulg, ®FEAl ZHett Agos  ugo] deith mpx|etols wEE

540 mepodl EEAE AHS 4 Sl 7IE& AR Mulligan

TreeS =ASFstd [I19 3-70]% £t

bl

i F. Do you
A. Are you tryin
to remc\:ve A want/need to rely
intermediaries on a trusted party?

or brokers? (o4 tor
e P compliance or
Mo 2=a Ay
S == liability reasons)
YES

o

Zjak A0 " ox=s 9| Blockchain

B. Are you G. Are you may work —
working with Do not use managing further
digital assets blockchain contractual research is
(versus physical relationships or need
assets)? ad

value exchange?
NO

(2) L7

NO

C. Can you
create a
permanant H. Do you Strong case
L v require shared H
record of the : . for blockchain

S : write access? - -
digital asset in Are YES (public ledger)
question? contributors

NO interests

unified or

well-aligned?
NO

6 E. Do you @
D. Do you require intend to 1. Do

i store large -
high performance, contributors K. Should
ra%id amounts of

_millisecond] non-transactional
S ) data as part of
your solution?

know and J. Do you need transactions be
trust each to be able to control public?
other? functionality?
SH=EE 22
YES ves =

=.

transactions?

Blockchain can't do this efficiently yet,

@Slrong case for blockchain
but solutions are in development

(private/permissioned ledgen)*

[Z17 3-70] 541 SE A9 JAEA Ed

T

Z2]: Mulligan, Scott, Warren, & Rangaswami,. (2018)4%
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2 AT E HEH 54U oldEle E5A EFET Lol
By

E=2491¢1 stolHdx] =HHo| s 7]&ster, Mulligan TreeE
ARgSte]l SAMEAS SHAH [ 3-70]1¢] O~@PAE HEe AER

23 =Zepolsl EFARle]l o Agsite 2ol EEFY Edt

FRHQIYS Y xAoR ol stlMdq THY A
Azge gAstel ABdold Sl At WA golH(modifiability) ZHelA
% 9

[e)
5 719 4T xRl WS gste

H

=, otolHeA] mEE=

A2E& fui(violation)3t AR TAZE 671 TSI wEHo| o] 22
4R FE7F 431 FASHa glelo] ¥AS g
HASHATE ol olfEE o|EAZt Wl Edith= S ou|gth
oeba At 7% S WAo] W Ae StolmA
oldzlertt Gt EAAd,  2018).  Mulligan  Tree®]  ZAxe}
440018)8] A Aol wep 2 Aol stelmA  mfEE
ZYES 79t g 2RA op7|EAE A

3.4.6.3. E5AIR 7|5t op7[E| A A A0t SAMEA a9l

SARE] (Taxonomy) BFT A4} A28L 04§, £TEF]
AzEel ol EHE HASE B 9851 A48E + ArHGorton,
lan, Klein, John, Nurgaliev, Albert.2015). &5A4|¢ 7]&& 7|§9to=2 3
g 2dd AA”S] op7|HAE AT wike HJA] {85kt Xu, Xiwei ¢
792017 "AL R E E-8oto] E5AQ1 7|6t A|lA" HAg]l =AAE
(198 3-71]3} Zo] 2t th(Xu, Xiwei, 2017).

- 189 -



Trust
Decentralization

//ﬁ‘m“\“\‘%
Car it be

Yes

4
e Xw““\\

/ Has trusted
<

—

Uge traditional
database

decentralised?

o

How to decantralise

the authority?
or-chain vz, off-chain

Storage and computation:

7
o
‘«“W”/

authort

T

No

-

What type?
¥

<«  What data structure?

o

plockchaing?

What consensus

Meed multiple

o
[ —

frequency?

MNeed a new
blackehain?
What block size and

suoiEInBiuos |
umDoe

protocol?
k4

Meed anonymity
machanism?

|

Where to deploy(Hi X2

What incentive?

i, suoisoep !

ufisep
N0

Aol

ol

24
a7l

I

oAt

-

o

o)

ENES R
el

—

H
H
H
|
i
o]

Al

A

=1
==

(19 3-71] &

] Xu, Xiwei. (2017)
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[# 3-61] E5AI0 Al2" ARl 239t A2 a9l

Impact

Design

Decision Option Fundamental Cost

properties | efficiency Performance

Services with a single
rovider
l(je.g.,g.;overnments,
Full courts)
Centralised | Services with alternative ® DDD DDD
roviders
%e.g., banking, online
payments, cloud
services)

Permissioned blockchain
with permissions for
fine—grained operations

Partially on the transaction
Centralised level (e.g., permission
to create assets) PP DD DD

Partially Permissioned blockchain
Decentralised | with permissioned
miners (write), but
permission—less normal
nodes (read)

Fully Permission—less DD ® D

Decentralised | blockchain

Single  verifier  trusted
by the network
(external verifier signs
valid transactions; OD eD DD
internal verifier uses
previously—injected
Verifier external state)

Multi-signature verifier
trusted by the network DOD D N

Ad hoc verifier trusted
by the é)articipants S DDD DD

involve

Z4: Xu, Xiwe. (2017)

FASAANE AT AP ATote YA AvEHDE 23U
Aok A5 ot BE diAAR Aokt Adie FAzES FASH]
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(% 3-62] E=491 A~ t]z}el AbEA a9l

Design Option Fundamental C tIm =
Decision l;)ro;erfiesa effic(i)esn oy Performance | Flexibility
Embedded in
transaction ODDD @ ® C)
(Bitcoin)
Embedded in
ubhe" PODD | DODD ® DD
Ethereum)
On-
chain | Smart contract
Item yariable DD | OB POD ®
data Ethereum)
Smart contract
9B cvent DOBD | OO0 oD G
ethereum)
o | bavate ] i ® OO | OOOD | OODD
chain | Peer—to—Peer
system ® DDDD DDD DDD
Item On- Smart contract PPPD PPPPD PPPD &)
collecti hai Separate chain
on chain p ODDD @ @ DDDD
Transaction
On= | constraints PPDD ® ® @
Comp~— | chain S
utation . mart c;)nu;c;
Off- | Private / Thir
chain | party cloud b DODD DOOD OO

S4: Xu, Xiwei. (2017)

(£ 3-621914 HEo] Adel A ZWA B W, Ao AP
A A Azdel B2AA Wil 9 W AbY Ptk wgY Tayn
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Qi A ALEe A ZHAA 2 )
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3.5. AFA =T 7]EA]

3.5.1. 7|1EXNAH &9 HY

d diAARE stER JV|EALHES

=
[e)

A

=
=

de o=

ol

TAZST %

2ol

[ 3-75]¢}

s

o

X
Z.E

shofof gt

o
= dF

SRS

AgHA| 23} 7]

AT ks

%85

ok

AT

Ea

3.5.2. AMA AT} 7]E 2ER1AH]

o 54 A

~
N

e B

HEY 2}

|

2572

A 2He)

Zol Aot

3-72]<}

(13

2 glct. dlolele]

ke1g
=

o]

o
=

8]~ Z(Service Call)

o
R
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EEH0IZ 220 AH 0] A5 HEE BETAD 71T 20 MB|22| BE FE

(e

Black Chain ‘onnection _Ada_ptm
Block #1 Block # (Block Chain Side) J
[ Block-Chain Transaction v Transaction History l“'mlmg._,
...... Kootk e ) Onhne Service
(unu(rllou Adaptor
(Service Side) /‘
Web Service Online Web Service
Service
Sever

(138 3-72] BE2A017} 7|Z 280l Au|A 9} A=
EA4: 1Z2H. (2019 A4

el B 2ol Auzdd ATSHs § AEA APIE olgstod
Hashy, BA AZHE AG deld: Amde fAs] A 39

ZFA(Proof of Work)& 714 E&2& 4=
SR Aol diet Mx= wdste] AHE EW(rollback) AITH(HAEA,
2019).

SHO|EENA Dim el 2B Ratg MulA0 9E ofFldy SHOLE A B R 2IE 2P Mul A0 HEANEL

[ Connection Adapter Hyperiedger Fabric

- ]

REST APL

Ledger
Peer

|

l Q) ‘
[ Member ] [ Block Chain ] [ Chain Code ]

[

Service Service Service
Existing (
Online Service . 90
Hyberledger Fabric Network ] Connection Adapter

[T19 3-73] stolme|] sfEEx} 7]& 22Q1 Au|Aet A
Z4: 4-A. (2019) A4

olFe W 7IE AHlAsol AlFHe 2 AdAEEsE AYA
o] €l (Connection Adaptor)& &3l 541 EHFLR HFd 5 AR
stof, 71E 2eQl AHIAY] PAES FlEstkA] gl At SFAI AHlA

As= 7FssHl stal, A7 E5AY Aula=ze Age] 7HsshAl e



798 ofHE E5A] AHlaeh 2ERQl MHA RO AlERtth
54 AHA9 offlEle ArtE A (Smart  Contract)tt  of|o]HE
(Agent), REST APIE ol-&stH, 22tel MH|L SHA offels 4 AH|2
APIE olgsto] dFd 4 Q=S FIo(HAX, 2019). 221 AB]29f
stolm A mHE A% op|ElA oA AWM ojHEE S REST APIZ
SEote Weke =4Sk (19 3-73]3 gt

=2t MH|2o A REST APIE ©&5HH wlo] o] sto]mn xjHd
AJNIZEE Sl E5A] 98 7 AEE At At Z2A,

2019).

EL

i

[¢]

3.5.3. AN A”T 7]1E 2l MHA AF ol7|HA

AN EASE AR AlLEY 71E SASEARALES
ATAIZ T oA = [19 3-74]3 Zoh ARHor A7|&9 F45
Hasele Wter A4S, FETIHoR VIEAEAAHEE =5
=5AY EHECR A AL & ZolH

Bloek-Chain
Network

Replaceable
ra n ransaction A b
Owner 15 damer 2 Owner 35 I L _——
m - k # Public Key Public Key Public Key a .
H | = Y
ash | 1 sh | 4 !
‘
of

Online
Service

Sever

t

2EAE

File System Level DB

HHGOR
{Securitias Lender)

BAX YA

{Sacurities Borrower}

MsP

Application | S0 ®

(23 3-74] AAAYTH 712 LetlAus A% obH A
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[z‘ﬂa 3741 EAE  2AdE Azde] %S Agsiw,

SaAqlRtet ZARARTE AN Aok Adwt. @TAxE 2ol
Pcw mulg 77lR @FAEFe] WE A ZAB| AntEE oz
A48 @ANES St} olshs Auoq AEEDR SetoldEL QA48
2Rt @BEAQ %ol ABHE YEYI FEHL 07 ARs
20| gusiElel J=2HL, @7 21 AY 2 FIA AL

Alez AZFE o #7H.

]

3.6. AN AH9] o}7|Elx] +Z W
3.6.1. ACHA| A" X9} LA nE

3.6.1.1. ATA| 2 of7[E A =

H

T84 A =t

o) :—]_1_—_ BZ7o =g1= >
2 AFolA Aljkste EFAIY 71N SXA5dE AR AL
1
g [17 3-78]3 Zrh
[ 7izn2un a5 o8 | [ vnse esmse/cn) || moiMu2 zg || oo quses || so= A es
<.‘7.‘.':.'.'.'.'.'.'.'.'.'.'.'.'.'.'.':.'.'-'.'.'."-': """"""""" e o
P s "{/“LF Peer node#101 Y “'r-“ | | Peer node#104
A e [ Endorsing = H -: Endorsing .
III @ eer (5 Chain code —— . peer [ Chain code
— Lt Committer peer @ Committer peer
@ Anchor peer H —> Anchor peer
@ Leader peer o Leader peer
. World state A World State
e Ledger = Ledger
o ! ' ¢ Blockchain > ‘-N*®~ 0?2 \?/ g Blockchain
3 KVS  Level DB, CouchDB © 3 KVS | Levelos, couchos
2
= (o Mg
Peer node#102 B : C ‘ Ledger P
L — _
.............................. 3l :
Peer node#103
., .y
5 @rer;\)
kS ‘.-;—'/ File System Level DB
s4szomeleg || susu dAE Nzl =g || mSMon uu osRE

ﬂ

3-75] AStA|AHE o}7|Hlx] F
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g2 29SS solHaA WHIS AsSAT, odd wEes
REYS Gaigeh. wAY2 olgAeIN AR Sl mET B2l
Esbd mE ) % J1E A2dR dFRE S 2@ 3 1009

SHIRE=R AT BIAYA HEo]  IRE A}
oI5k ESE [18 3-52]19F [¥ 3-50]014 =95k

ol
oSk

lo
5

1
stolsielq WEePd BES 34%el4 oSty JEALETR A%
BE deldE 35004 FRE olsiynh ofgelds 245U 451
Y BE FA4E7 AnEAS U ERUM B BE A 29 BEY
SR AR BE dis =olet,

36.1.2. 24370 £%4 Be 25

2457 A0 PR EAFA0 A4AE 529 PR 44T WS

EX5H A9 M| 25
A8% BY ‘ A5H NS
Aeam .
hooich-T He ] A% | &9
PR }l
_(;J;g- ! XH':"_% ! ﬁ%x% S?E Key ‘u X;ix;
= I D LT Key || ME
: b4
EXSH A A%
[ +RE 59 [ LR NS ]
[ 34 J HolEe 5s }
[ Data read ]| Data write J
[ Asmmom omAs [ um mmols ga |

YE State 75X I HE State HH

[ 3-76] 245H &fd e 2s
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SAIEEY] EATES ofE Fold dHlE A=< AT vHele
g 2oz gifd Aoz 4. 2 AFolA Aldsle 245
7 ERAFAAE dee 7 5 o EHEF Aol HAE HolHet
tAg Efiddo]7] figolnt. aA5ES 54 7N HAE Apiter

tizstal Ante Aok wEt ARE Ik ESARJIVN SA5E

E45E Afd B9 REA F8F Ade A¥(dentification) 7t
1% (Authentication) @ <%<¢l(Authorization)o]th. A#olg&k o]2 Tl &
H FJEE ARES] BARRE 9otk Aot # HECAe A4HDeE
F2F IDE A ZER ARSI A EH2 AMS WA FHoR
& Solgh ZERlojgtl 4= AVF dAst=A] S Zolth

SAZIeE AHR17] ?F e EEdh

S
&
r o

EdAHY] Folshe AEAE AMsty @Fshe g% dAd
TS MSP7h @t 41gl

4
U547t qtth Fabric Aol Ao wet 11 o
SHRI(CA/MSP) ] B& 442 [O9 3-77]3 Zrh

MSP=  HIZAN EF;F] Hod FAxH =
O

)
2
i
K}
-
o,
st

YESF 9 A< (Channel)o] g HAgtolyt HE A ey, MSPE
CAFAIZT JAF7]¥)7t wgsit, B4 Adof mo(xde)7t Folsta
ARJNIZE(AUE AlGHE &6t fof Zasdt #HshE #Edo 3707

Tz 7I§HPKDS ARSIt MSPE o8 7 A4 7Hsotd, 23 MSPL}
224 MSP2 FESIH 274 MSPE o] JfdE 2o A MSP IDE
g #EE St 22¥ MSPE FAIXE UEYIS}F A 4AASH

2189 Ado]A MSP_IDS wEsty #eEsitt, zF MSP IDE ZAZRE
olZwa] 7]FH(CA)A HEHett CAE= ZF MSPIDE 7H 239
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215934 (CSR, Certificate Signing Request)ol] wat X.509 Q1&AE
gt MSPol FAAQ 72 O/ IDEW, QAR AHAFE

=
w24 A OARSA AT 7], @AY A B HS el

E- 4
1] l! 3 “"
el 5
xNaa =13 B ET
)|y

ABM

ZefH(Peen)d

ZgtH(Peend
MSP_ID 22| ¥

MSP_ID 22| ¢

\ORGL.uSE \ORG2._msR | \cnoz.mse NORGS . B8P \ozg2. %52
1 \RootcAs \Reptthn ‘Reoxche \RootCAs
RCA2 RCAZ 3cA2
\iasgas \intcha

¥ m\ \intoAs

Locai copy of x

peer’s local +
channel policy

Local copy of
ilesystem :
filesysts channel policy

", instantiate instantiate -~

\ORG1.MS? \ORG2 .XSP _."-..
e ORG1.MSP \RootTAs
. RCAZ | s
- oRG2.MSP \intcas

Channel policy ?/I?P l]lljﬁl%'ﬂ[xi%
1D &2 &
(MSP)

[ 3-77] CA/MSP #8] H&

3.6.1.4. E2A5E AUE Aokt HixtA EiAA He] Ly
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ArElo] Aloto] FuPTh. 24 A AFNHNRE odF SA7A 7}
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3.6.2. AIMA AR =84 A3 wet
3.6.2.1. AE7F QJIER AlA|

offel TEH Asdolet A§AT 4
ATelAE Ak ALFY £84E U 4 Gl 247t A wols
de) 9o e oz mRW Axd =
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e AutE B4 opp|dld BYl 5-& ARSIt FHI} =of/A5T S8,

Aol HA AF7)(ifecycle) SHONA BluSiEH, HHAAH AHF

md2 AHAAY F5S 9IRF G Ay AHSE ek 247 glo]

Z7] AHEAAHO] o]gokL} o]&(FH) 8e AYstrlo] FZoioh

TAM2 M2& HHAAH o]g ore}l o]lgd nxE als EAst7|d
qdT

SwSHARE, HHAIAE ARG ZeAls aaoht JHEAILHE Ao

= —
~—

H

HAE a9l RASlol: otk HRAAH olgolm, @8, A
AE AR G BAS] SISl ARAAT o g FRAAY
g8 o

=
olg elmsl oL TAM ™| f A
Agoz A AR WEE (4

o

’ =
ZEAA S8 ABAAH Q= IS AFRdo] Ageitn
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u 71&4-829(TAM) e

AEELA(EH)
AAE 84 AEEH(22)
A2 E2(E#)
IR AR Aol 4 174 2]k (Customization)
AULE 54 of7d A Bd (SAAM) Al8EH = HE 2574 (Intelligence)
A8/ Usability
R Aee BEE A #-873
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AAAHL 5G Aol A=s] Fodt HAolBR ALlskk. TAMIOfA
B Adgdolaet o] feojido] W A Az s Alelstdct
AFEP Y] 72 TAMo|AL TAMO| £jRH42 HEE A5 H4= Delone
& Mclean(2003)9] A|A® F4, AH FH, /420178 1AHAFA,
sAolth, miHSEREE TAMO Aduisa w2 AFoA  fojAol
%% Davis, Fred D,(1989)9] <IA® {8483 <QAAH AR&Eol%
deistact. d7bdat A4 2dS 59 2l
HEe]l FE B HEAAH F8oko] ofH IS H|REX
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AE A2E A, HEAAE A=A, HHA|AH

FEAILES] SHAIZY, ALH] A S onidti(eld=s, 2012).

APd+E sl FEsl HEH A foFsl¥,  Hamilton &
.

o
=
FEo =z doly dAA, AFA,

Chervany(1981)2 A|A® F4H-& S4o}
glolg A, &, Aa"l §A4, AL" AR 8old 5= EUCH,



Bailey & Pearson(1983)2 A|A®IS] {44, Ho WA, AAH S99
A=A, HRAAHS SHATE 52 %, Seddon(1997)2 Al2®] EXHS
A&

[e)
gl @Bz AAW ORGE, A8A SlEHolsd] U,
|ol, AEEY #4, 209 F&o 34 S EUTHelES, 2012).
Delone & McLean(2003)-2 A|AHl ZZ 9] /Fe AHAAHCS uvihz|H
E4o= Aestalon, Aa"l FHE F4cte FdFoE AT, Fus
NzE g, Azde] SR AZHEE ofueh Aam Alge] golg
ANAR g8, A’ AR 52 Sdd(dHuls, 2013). Davis, F

D(1989)= <lx]=l  §8A4 (Perceived Usefulness)S AHHEZ|EA|AHES

Ao BN 240l R ANAE Zoletal P ARetal Qs
HEA4o2E A& AdFAHY (work  more  quickly), HFATjob
performance) 7§41, Ad3H(productivity) ¥, E&(quality) ¥, 75 A
SHmake job easier), ¥Fol F-&t(usefublo] JHEF71-S, 2017). FES

AAH ALg 8ol (Perceived Fase of Use)2 HE7|EAAHS AMSohH=
Zo] @2 L¥g Fdex o gevd e AR Aok, 11
o2 93|17 4l&(easy to learn), ©J3i5t7] 4] (understandable),
171(become  skillful) 41, ©]-&o}7] #l=(easy to use), FAISH7]
22 (controllable), -“F9St(flexible) 7|5A%® & =JAHF7]E, 2017).
Aad F49 QX" F-849 TAMAFEE Seddon(1997)°]  Qltt.
Seddon(1997) DeLone & McLean(1992)2] AFR oA Ago] 7}x]=
HodE AAst, AR diAl JIAE f-84dol Ho At ®ad
F3tH(Seddon, 1997). FHAAE AFHaez ALd F4, 4H F4,
84 & Ak AAA(2014), 8 Q018) 5
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AE FHL AEAAHS ARt 92 Al AEE S AH 4
tisto] AREAE =7l TEEE Ou|she Aow FHUY-RO] &g K
A 52 EISHHelFss,  2012).  Raietal.(2002), Bailey &
Pearson(1983), Zmud (1978), Delone & McLean(1992, 2003),
Seddon(1997)-5 gzl AFAolty, Delone & Mclean, (1992,
2003)& AR A= Fl AHIE AlA"E 28 2y A o]
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45, A vy

ZAE ARE BAsH] 9ste] BA = 5A 71191 SPSS 23.02
AMOS 22.0& &8st ZAstaltt. " AR A #mEo| A
HEQl IFEA E4< nefstr] flsi SEAl ot ¥=&4 (frequency
analysis)=  AA[SHAT. I AR olxet AHd AEE  {sl
714# (descriptives) 243 ZFryzH  AnjltH  (Kolmogorov—Smirnov)
A% AAstgt W57t AFPAS delelr] el Ao molx
AR (Pearsons  correlation  analysis)=  AA|SIALE. o344 (multi-
collinearity)> -&2H(tolerance)®t HAFHQQl(variance inflation factor;
VIe=z Br7stan. SAEF9 ga=et AFE Z4= flsf 244
8B (Exploratory  Factor Analysis;EFA)¥ 412|224 (Reliability
Analysi)e ANGT 7ol R g A 92 A B

A= F2RuEPAHA 2 (Structural Equation Modeling, SEM)&  ARg-5to]

gy NAHAES AZsIt SEML tho] HAAlT PSS ES
MAEe] AT B ARWAE AS 9F SAVYeR g4
AFE wigor F sPAAYA FEst ARt $EH.2012). PRI
Yol AL SARIY AFEFDEILR o]l AFSte 29A4

ol
rE

o] 85t th(Anderson & Gerbing, 1988, &%, 2018). HHA,
A4S AS5oh7] 9l &eld QR4 (Confirmatory factor
analysis, CFA)2 AAISIAY, o&Fo=x AFEHDEFE FHAde:
FAHMaximum Likelilhood Estimation: MLE)S AF&ste] A&
ASkirh. Q14 QRIEACA dHsy 2 HESETAA waEdS
Asotlon, FxRY Adk 74101] e Ad=EATE dSshah
W7l avt= AMOSOlA  Algske FAEf(bootstrap) T4 AWHSF

(Sobel’s test)-& AFg5}tt.
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V. AA2E $84 ALE 9% AEEA

5.1. A4x=e) A4 B4

£4g melshrls] HERAe AAskoh

Aol mEoR AAHE SEAE  720%olW, HERASR U
ATFAA  EBEAL o A AEE $4H0=636, 88.3%)°]
oA (n=84,11.7&)Ett wWe Aoz  mlEth AHYPHGHSE
AREALA (=440, 61.1%)°] LHARE AA(n=208, 38.9%)Ett Wk,
He =2 FA5L 1008 mvHn=266, 36.9%)°c] 7P wWska, 2002 mlgt
(148, 20.6%), 300 m|9H(119, 16.5%), 400&}+ w|9H(107, 14.9%), 4003}
o]F(80, 11.1%)%=olqdct. slAte] AAde] FTARE W(dE)FE 204
algh(336, 46.7%)°] 7P weka, 104H]9H290, 40.3), 20¢  ©]AH(94,
13.1%) =olQdth. 3ol FdY F(@%F 54 E3hH+ 1009 RH(336,
46.71%)°] 7V @k, 2091 wlvH(169, 23.5%)°] Tt &olled, 5091
o]9k(121, 16.8%), 30021 w]9H(75, 10.4%), 301¢1 ©]AH(19, 2.6%)<=°]3iTh.
& FRl 509 B|TH(280, 38.9%)°0] 7H Werd, 100211|vH(140, 19.4%),
2009 ®Rk (107, 14.9%),% 3009 ©|9H(107, 14.9%)°] 5Lstal, 4009
o]/ (86, 11.9%) <=oltt. AL W AAE HH, dfg] o|sH354, 49.2%)7t
7V wokal, B o|sk(163, 22.6%), M olsH160, 22.2%), AY o]/d43,
6.0%)% olgdth. 25 F8 FARE ASALQ68, 37.2%)°] 7H wUL,
EZAL207, 28.7%), BAH (216, 30.0%), % L 7]EH?29, 4.0%) &
olglct, WOl EAL [F 5-66]oA AAGH v} 2t

o

T AL H|-& (%)
24 720 100
il e 636 88.3
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o4 84 11.7
Be AU 440 61.1
A4 AMHEAY 280 38.9
100=m] gt 266 36.9
o 1002} ©]4200%} w]qt 148 20.6
%X};;# 2003} ©]AF300% o]gr 119 16.5
300} ©]4H4002+ oyt 107 14.9
4005} ol4F 80 11.1
P 109 m|qt 290 40.3
= A}L@Z 109d oA 204 m]gt 336 46.7
20 o]A} 94 13.1
20<1 =gt 169 23.5
i i} 2091 o] 5091 m|qt 121 16.8
A%t
Tojen 5121 oA 100! wjqt 336 46.7
10191 o] 30091 wjwt 75 10.4
30181 o] A} 19 2.6
509 wlgt 280 38.9
1009} ojgt 140 19.4
& 2009 o]t 107 14.9
3009 ol 107 14.9
4009 ol 86 11.9
tiz] olst 354 49.2
PR = olst 160 22.2
=4 77 o} 163 22.6
dY ol 43 6.0
EEAE 207 28.7
<5 AE5A4E 268 37.2
TRHA P yte 216 30.0
A% 4 7= 29 4.0
5.2. FAARS 5AH 54
2 Zilh?wl TAAE EAYN RO oA ¥ AHAE HEE Al
7N1eEAE AASHIYE. AEXE(normal distribution)o A HAZ| 7}
W2 9 FIHeE dAsky, HeAoH, T2 o] B2 EYgolth
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Adizko]l 2(West, Finch, & Curran, 1995)015}%] 73‘—?—
£ Zog maeith HEe Am £EY WIS HALE ou|shed],
e 7HAW BAEREET § WESE moFo]l HUHAEAL, 2014).
grol 8(West, Finch, & Curran, 1995) ©l5t¥ < A4 714o]
=¥ Zlow wosith AR O]Qi](outlier)% ol@ ZAA7t HE
A5 dASH thE Ae oulgith. g¥hy
gxloltt. Amo] oA+ ZHart 3HY AW S9AE UFE(FE,
2012)stet. [# 5-6713% Zo] AT A=E %
HE 2015k, HEO Auigl: 2T 8olstR APAHE FFSHAHh
ZA4=  FHdgol INT27F  1.9310]%lt}.  oldA|=
Kolmogorov=Smirnov AANAE HE W7 AAFAR] 205~3009]
P

p-valueZ} 0.0002.2 Ueh} AHFA4 7HES

o,
-~
2

ox,
N

)

o,

o,

_04 B O{N' o o ofn
oZ‘.‘, N2 1o B

[ 5-67] 7[aS5AZF At
7| &S A

N e | Hag| HU | B |ZEEA 24 = e

B

SAF | AT | AT | TAY | $AF | FAY [SAT

o [}

of
Y
of
Bl
AN
to
3
of
o
o
Bl
MN
o
4

SQ1 | 720 4.0 1.0 5.0 4.145 | .8989 | .808 |-1.026| .091 .837 182

SQ2 | 720 4.0 1.0 5.0 4.013 | .9887 | .978 | -1.003| .091 .693 182

SQ3 | 720 4.0 1.0 5.0 4.070 | .8861 |.785 | —.990 | .091 .985 182

SQ4 | 720 4.0 1.0 5.0 4.083 | .8594 | .739 [-1.005| .091 | 1.355 182

SQ5 | 720 4.0 1.0 5.0 3.925 | 9225 | .851 | -.820 | .091 .589 182

IQ1 | 720 4.0 1.0 5.0 3.340 | .9656 | .932 | -.484 | .091 .059 182

1Q2 | 720 4.0 1.0 5.0 3321 | 9783 | 957 | —412 | .091 |-.091 182

IQ3 | 720 4.0 1.0 5.0 3.140 | 1.0509 [1.104| -.232 | .091 | -.342 182

1Q4 | 720 4.0 1.0 5.0 3.243 | 9850 | .970 | -.373 | .091 |-.071 182
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1Q5 | 720 4.0 1.0 5.0 3.359 | 9734 | 948 | -.408 | .091 .058 .182

CM1| 720 4.0 1.0 5.0 4174 | 7817 | 611 |-1.085| .091 | 2.093 182

CM2| 720 4.0 1.0 5.0 4.075 | .7440 | .553 | -.833 | .091 | 1.686 182

CM3| 720 4.0 1.0 5.0 4122 | 7243 | 525 | -.697 | .091 | 1.037 182

CM4| 720 4.0 1.0 5.0 4.065 | .7642 | .584 | -.636 | .091 579 182

INTL| 720 4.0 1.0 5.0 3.351 | 1.0132 |1.027| -.569 | .091 |-.072 182

INT2| 720 4.0 1.0 5.0 3.242 | 9104 | .829 | -.275 | .091 .063 182

INT3| 720 4.0 1.0 5.0 3.049 | 1.0622 |1.128| -.383 | .091 | -.565 182

INT4| 720 4.0 1.0 5.0 3.256 | .9944 | 989 | -.385 | .091 | -.056 182

pPU1 | 720 4.0 1.0 5.0 3.691 | .9291 | .863 | —.620 | .091 .296 182

PU2 | 720 4.0 1.0 5.0 4.008 | 7642 | .584 | -.802 | .091 | 1.413 .182

PU3 | 720 4.0 1.0 5.0 3.869 | .8353 | .698 | -.653 | .091 175 182

PU4 | 720 4.0 1.0 5.0 3.514 | 1.0096 [1.019| -.473 | .091 |-.118 182

PEU1| 720 4.0 1.0 5.0 4.052 | 7719 | .605 | -.854 | .091 | 1.390 182

PEU2| 720 | 40 | 10 | 50 | 4147 | 7255 | 526 | -.955 | .091 | 2246 | 182
PEU3| 720 | 40 | 10 | 50 | 4228 | .7352 | 541 | -1L102| .091 | 2465 | 182
PEU4| 720 | 40 | 10 | 50 | 4185 | .7388 | .546 | -.889 | .091 | 1.496 | .182
wi| 720 | 40 | 10 | 50 | 3351 | 10064 |1.013| 421 | 001 | .010 182
w2 | 720 | 40 | 10 | 50 | 3560 | 9482 | .899 | 669 | 001 | .458 182
wa | 720 | 40 | 10 | 50 | 3049 | 11021 |1.215| -.185 | 091 | -540 | 182
w3 | 720 | 40 | 10 | 50 | 3865 | .8996 | .809 | 844 | 001 | .979 182
TE 70

53. BAd aQRAw J=lg B4

531 ®§3= &4

B = (validity)= SA=77F SAsH LA st H7Es Ertd A3
SAstere dWEdugEiMe, AFE, 2017, HAEEQ018)=
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B e (validity) & A WAEERe ¢jdedE=z  ZRerh WA
BN T (internal validity) = A7+ H49] 224 AHolE Fo MEd AHoE
duit & 54 FertE UEde Zold, oA Brdk(external validity)=
AFANE  FHAAC o= A= duNE 4+ JETtE UEHUE
Zolth (e, 2018). & A4+ AHAedHolHE &stEH= YHHTLEE

& A% HHo=E W8Ed Z(content validity),
FEFG Ik (criterion—related  validity), 7H@Ed &= (construct  validity) 7}
BHHFED, 2018). WEEHT =+ SHE7F S45HLA ste £40l4
FNES S 5 Aes FAH UA=7tE Frlste Aot (e]d4

2012). Rig=o] Aot o7t IAol ol o223 wigd AdddTol we

245 AR B T4 ARz wuwd JFEgRE ohfe] &40l
Mg Aol digk 2Ao] mAAHAA 2 SAolt AdY Adusts

ol
an O>"

T Sle AZE Rt elds, 2012). MEEfEEE AP
12 sk FAAAQD idel AAl= SALol os] AEsHA
Ae=7toll B/ ZAZA o] AFA 7MY F8T B Eo|rt(HA Y,
2017). MNEetd = HSEtd Z(convergent  validity) 2}
F(discriminant  validity) % oJefEFdE(nomological  validity)
FAEo] Qo) AFEGEE fEAH AHoE A= X2AEH AHolE
Aol =otof o, QA& A |Gt (Factor Loading) o2 HH3ict
Free st MEA FoE FHAstke 242 s oE MEA
TAote 22 AoEY o] Wotop Sh=d|, B2 waadl
A% (Cross Factor Loading) 22 Sith, oldetgd s SAHETo] THAS
UepdoH(EF e, 2018).  IEEEREE Hrkskes WHe OEA
SATHMTMM:  multitrait-multimethod), 8124 (factor  analysis)
o2 WrolZint(GiA Y, 59, 2017). Q@342 &A1 aQl@Awt
3keld Q9 QlEX(confirmatory factor analysis: CFA)S2 FEIICE SPSSE
&

g BACIME BAA aARAe FR AESh, Sl 2R

of i

ki

oo N e &,
o mE 4N oX ox N om wx
SL

e
my ©orr Hu

=2

e N ot rH

o,
lo,

kel
'—l L
AMOSE 28317 By R4S %H SRS PEITHelAA, P,
o
-



29

Zol

5-68]3}

i1
ar

[

S} 1,

dﬂdﬂ% mrnm of] ® mp 2 W o
. —_ . ! ]
) A NI~ R e N ]
3 i F oo 2w B R o2 )
O __ o o < O =° B <F 2 B o W H b o|J
B TP e T o5 R R
% R a8 ok
®ow| % aﬂa%zmmﬂ@wwm ¢ m R
A A oy & Mo =~ | = o D g Mo o <] <
i | eI E o E oo oup W oy
oo | T e ﬂwmz_ﬂﬁm.moo.m ATmQ_OA_TJ.@%ma
oW | ok 3o 2 5° 8 D =] B & ol — N ol
Far | & T s S2aPr ET on o
Xfo ﬂ_z_ﬁﬁxwaOl}%zoo o o o M
NE Mm ™o = WL S 20 AR Nroo X oT M n o -
4wﬂmdﬂ,_ﬂKﬂmmw%.k__o% o BT
ol B om0 o T EW B oo O
qefﬂﬁd.% 9oocL_L
| ® K m@ﬁm7w§mﬂo_if@ﬂ@
ol k| P B o = S T T <0
MM T % ) T wl Lz o T . o)
0 L Ny o of 5 & d Aoy o
@u‘%:_aﬁﬂouﬂ,, ,@H1,_ﬂ
T o AmLﬁm:_L%ﬂ R N
= = ,.AlL ~ G o_e O_H ol To! Ly m__m o N 1_
T | TS p o ol KR " ._oﬂﬂ.ﬂovo :
o W | ol g8 s = o 9 % SN do B 4 ™ oy
AT | K OGN i R T o o g
& o | o N A o X o X i O gy ®
A ~a . 5 L o P D of =— © W T
‘.__M ~ .A_l AL o = o KOO o Lh.u = O_L Z.E =)
00 <o 2 o _JM_ o nw ap N2 8 ST S
o i rimg _ T2 = zTé,zT@ﬁ
< 5 > ] o
@@@3123@ ﬂmmmm%uﬂ__ﬂﬁnww@% Mﬁ mﬂm"_ﬂ.lLl_L
c4legegelistedel iy wos 7ﬂﬂ%kzo.x N oa o 7
s === = = _E 5 2 4o RO T
T auﬂo_EﬂL117rm%A0W\ﬂ|1% CN
_&a 1 w N o AN el 0 T o% .
1E_ﬂ}o__oz_oﬂo_LO%L_o&%ﬂ]uuml
R R - R g
N z._ o B ,mv | _ZT _N_O X K XA o OL‘O
N R Ko <
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Adow whEo]l Fomx Hu oul Qe sS4
Ats]sto A= A1Zb 34 (orthogonal rotation) ]
s @Wol gty 4dAE aQFAF  Altelth. g A A (factor
loading)& Q%lo] Z} W4E AWsh= A& Yehdoh 7 #S5Hset 9l
7] AAGE Qu|str] B —1~+1 Atole] S FpAH, QAo
EoE oF 2 Fast WHaerb Hoh Qd3ARe  JEA
=400 golm, 7|4 m|ere =z Uehd Hpet & a9l oo wap AR
SAE, 2015, o4, FAISh, 2017)

lo, M
ot
E:)
KD
_11:1
[>
<
&
5
jas)
&

AN

i

532 AFx: 74

A= e (reliability)= o/®  HA SA=F7F AREL HAR AA S,
AXEA, A=, B7ERl fAlgle]l Aol Qi & 4 doH
HHH = W 4 Qe ARolth(dHEAlL, AlZIAE 2014).
g A4S B FEH 8950 FHEAR ¥R FAHO AAE
= FHolohel S, 2012). 4AlEze] HIHHE 27
AAAL A Z| T (test-retest  reliability), &dAAF  A1F] %X (parallel-form
reliability), A Ay A Z| T (internal  consistency  reliability) 2
2T d,  2012). WALHE AREE oA 2 dAYEA
(internal  consistency) A1 Z]=et  WHE(split-half) HAAMIEEZR FE5H,
TP S Foke WWos KR-20, KR-21, Cronbach a7}
UTHCIEHA,  AIZ17E 2014). AR R = ARE 745 Fo dEhd
AN EA 4 (Cronbach’s  coefficient alpha)2  B7igtch [ 5-69]° A
AEHIE gt 004 1 Afele] s 7HAH H24-5 " A sk &9,
0.8~0.9 ool  HfgAsSt  0.6~0.7°]H  4#8F  whe}
AAXTHAEAL, AlZ71AE, 2014). 1=y 0.6 Hob Zow Uix <o
Aot Zow oA AEHE It A7E AHdlche F=
AAGe=zH = A & 5 Qe oy 52 1 F5%

=
FREN] ATEAIL FE FRECIHOITH & YAE, 2017).

r
O
:

O
O

|

Slo

—_

514

“©
%
>
oo
i

d
-

kel

o
N



 5-69] WMao Ay B AE
it o 1E
0.8~0.9 : H[Z4
3245 dat (Cronbach’s alpha) 0.6~0.7 : BE
<06 A84 o=

=4 oA, A&, (2017)

5.3.3. 4 Ay}

A2REASQ), AREDNQL TAXNFHICM], ASANT], 949
$2APU), A AHE SOl HIPEU), AHLOIE[U] W] et et
Ade AZe7 ge) BA4 QARHT AERde Adsigr A
Ave [E 5-7000) AlAston, B4 B W |ee chet Pk WA,
244 QQEHY 4FES FHEEAS AgstEon, £57 A4t
193 logoz sttt 89S 4 ade] E4L mhersiid)
588 AZalde] g HPuAGaima) AHgste] BAS AAshact
B4 A, ARt a9EAe Al AREKMOZE=  0.953

Bartlett®] 784 HA=16934.279, df =435 p<0.00DF ZHo=
HAPHeH, & 24 d9Ee 76.13%2 Ut 709 gclew %

Acw uehtom, mwx AME a9l glglod, R adle] A
Mat U3shtR uehdth 1U3e olF BAelA Adstdrt. £2d 77
aglel @ eQwe Wi zad Foer FUs Wustid. 7
AUEL 7 3~54M] FBog A Yt HFAel AFW FBE
gste] aol¥E A#E BAL WAt 24 2w, A2EEL 29
NFEE q= 0936, AREAD @9lo] AHEL o= 0937, LAAG

[ele AHFE+ «=0.890, &8 899 A=FEE= «=0.828 <
T84 8219 AEEE «=0.837, JAH ARE-Eold 299 AlFw
a=0.882, AMgolm 82l A=k «=0.87622 UE} A=/o] 9l

)
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(& 5-70] B8 &4 9 A8k &4 A
= ol A
aa | 32 auadg 354 | A3=a
SQ2 | 847 829
SQI | 841 819
SQ [ sQ3 | 786 798 | 0.936
SQ5 | 780 802
SQ4 | 756 778
102 837 841
101 836 808
10 [ 104 802 764 | 0.937
105 792 803
103 784 764
CM3 851 847
CM4 836 829
M=o 694 724 | 0890
CM1 662 692
INT3 721 1639
INT2 1699 751
INT HXT 684 600 | 0828
INT4 661 713
pU1 697 731
PU2 692 733
PU 03 636 702 | 087
PU4 661 613
PEU2 849 823
PEUT 786 757
PRV pp0a 740 705 ] 0882
PEU3 715 693
U1 790 | .867
102 690 | 813
U o2 o1 | | 0876
U3 | 0.616 771
ﬂ%ﬁ(elgenv 4.61 4,430 3.058 2.665 2.646 3.176 2.252 - -
alue)
Total
Variance 15.376 14.76 10.192 8.883 8.820 10.586 7.508 - -
Explained(%)

KMO Measure of Sampling Adequacy: 0.953, Bartlett's Test:

<yt ,
% B4t e

0.00D),

[<)

76.13%

16934.279 (df =435, p

5.4, A

oA =

A
a3
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FUEAG Hes Ao BAE "ske Ae=mAM, F A ol
ol QlojA oF Warh ®istete] meEt e Wb g Wslel=A] et
2 ®eke] AEet Wde ouidttield=, 2012). AEEAe Are

058 +lAtelz yeids, +1o] Phess AodAe EorkAi 09
IhESE e Yo & Wske] ke Zdigho] 1o rteE
T, HeY W2 = Ao °

2015). A 2404 Waes o] B AE gdste Ve (=
5-T7113 Z

TEHEA Ax STEHEA e
+0.901% W =2 A

+0.7 ~ £0.97]%F Lo AbuabA|
+0.4 ~ +0.79]9F ta w2 AT
+0.2 ~+0.477 oEE S A
+0.2u1] 9 AT A9 §l=

4 FA=. (2015)

4
rE
3
N
N
7
2
I
hul
ol
o
~
o)
o
I
l_n

ol %

=
=
Zog 1o AR A (Pearsons correlation analysis)¥ HAMYHEA (partial

=
R
ofl
r
i

correlation analysis)& AHEE 4= ot AAHT(FH/AEHD)2 SHH
Hps BRAGelAl R g 3 5914 ofRE oottt AgAER
4" Hae 2ARART ofyet Axjojnt M AF A (Spearman'’s rank
correlation analysis)& ©]-8 4 Uty HZO W45 WS ot
el dutHo g AMgShe ATAGE wol&o] AdAgolth(el =, 2012).
Hold AJTEAE [ 5-72]3 o] AAE WSS diste] ¥pet WS
Zroll BAZY Qith= U8& 7Hd= HASe olE YFdloF THeldA,
FA|QF, 2017).
(3 5-72] mjole g2 7hd
D I T o E R s R A )
B! H, : W5 Zhejle dge] oAt sld. ( # 0)

- 225 -



0.0011A4

+1.96

+2.58
+3.29

t
t
t

o 7Hde] 7]

—

&t

1.96~+2.58 Atolof ¢

+2.58~+3.29 Alolo]

+

T
o]

T

BA

g -4
atol

"'_
4

A
v

t—

5-73] o]

.05
.01
a=.001
=1, Al
gl
X

A

I

A
e

[
el
A

A

0.01°11A,

7t

sAACR ou7t glesd t-gho] 7of

AF7Hd o]
a=.05°1A,

a

219, 2017).

o)

[e)

3

]
B

o]

Eis

oju
T

S

s

—

i of

ted

°

g

,mo

ol

s
10°

A5/ INT] €]

ZAINT]2E AHg-Q=[IU]9]
A8l d[PEU]

A[5Ql9]

L oo wEA Mol
SR

1

[¢}

AHEFANQIH

2 7
0.582),
A5 A [INT](x

A HTH,
ack
[CM](r=

0.515),

AFEAo =
=om, &
7.
0.635), IAR|FA

0.693)7} 7}

Al(r=
Al (r=0.638)7}
[PUI(r

0.525),

-
-

A 2] =] 25 (p<0.01).
A

A}
"_

ol

=

o
5-741% £t

0.405)

AFE-2] = [TU](r

(r

Eid

= |

w

- 226 -



U

PEU
403"

PU
5827
5537

]

1. oFx|¢t 2017). Al 7R

A
=

INT
480"
3927
638"

oHeld

-

&t

CM

4207

5747

534"

493"
o)

oj]

[e]

1Q
.380""
69377
47477
428"
63577
=

1
405"
582"
4027
6357
5257
5157

o
Bl

.81430
.88632
.65368
.80945
12926
.63968
91410

o

=

4.0470
3.2807
4.1091
3.2244
3.7705
4.1528
3.3200

5414 (collinearity)
(complete lack of collinearity)

SQ
1Q
CM
INT
PU
PEU
U
" p0.01
o

=

5.5. 53448 HE
collinearity)

s

o
[l

X
K

o)
7K

(1-RH)E

1

—

HTOL)

5 A

ar

Wz, F2Htolerance)=

B,
W2 o]

=

=
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I} VIF
H= A Folth

A
1, FAISE 2017).

=2

ar

[}
A

Felul
tHeld

°

=
1

A4
&4

o

=

H
i)

o

SE
Lo

7



.

)

bl

5~

ar

A QlZE 2017).

o
=

5}

et(o]

°

ofn]

14 A o

[¢)

94_

T
o
ol

o
Hr

mr
o

Ak
a3

factor;

QA7)

1

, 2017).

oAl

t}. VIF(variance

A=W (VIF;, = 1/TOL),
inflation

AN

ZtE

[e)

=

SHVIF 10 ©]Abo]

[e]
} Q ¢l (variance

e

2= 0~19] 2k

]___

a1
il

[
g, 33 0.10 o]
Hx

o] .

q

A
o

1

—

Gl
1

_‘I

o

a1
[e}

F(tolerance) 2}t

flok
A

[¢]

=

=
3

[¢)

ool

1

ZproR
wlEe

ag
inflation factor ;
VIFZko]

3 ARG

o

J)
Fy

A
m_h_
Ho
T

o
K

As7t

7

rAO

‘l_

VIF)o]|tt,

=g
=

F0.571)eF INTS] VIF

5 A

ar

100]

5-75]ef YvEPt PEUS]

-

0.10]4, VIF

1

-

T
ar

23}
IH

o

otx]7] izl

30

it

Borout

(1.067)7} 71#+

- 228 -



uEzs A% *’;]f | eomg | FOE BAR
B 23 o/ H e} 22| VIF
) 412 .169 2.444 015
SQ 167 .039 149 4.261 000 | .509| 1.965
IQ 299 .037 .290 8.068 000 | .481| 2.078
CM 176 .047 126 3.742 000 | .548 | 1.826
INT 311 041 275 7.665 000 | .480| 2.082
PU 194 .046 155 4.206 000 | .457| 2.190
PEU .092 .047 064 1.953 051 | .571| 1.752
5.6. A QAEH} ZHRY HF

HAARE+= A% BE HolHERY 42 FAtET olEH
HidS Higo=z Jdel ASRE=ERY FAEH FEASIEO  zpolE
olulste, zto|7t ZoW &2 HEARTolW oz AW w2
Aol (9FE,2012). RUUAFEE= AdALAS, SFEAGAS,
AR rE ERET. AA RS (absolute  fit indeX)% ZAAR7L
A% ol o] FRAE o] 2 Hig o= ot Amde] R4 Ho]
AtARIA S HojFr] i e Ry HWsHH] g Aol
EAolr, x*(CMIN)(p), CMIN /DF(x?/df), (RMR(Rot Mean-squared

Residual), GFI(Godnes of Fitlndex), AGFI(Adjusted Godnes of Fit Index),
RMSEA(Rot MeanSquared Eror of Aproximation) 5] JthH$F=,2012).
ZB XI5 (incremental fitindex)~= AFRdo] J=Hp7E Ake (o2
7Hdote YR (nulmodel et dntt & SAHEUA=AE HEtd= A2
NFI (Normed Fitlndex), TLI(Turker—Lewis Index), CFI(Comparative Fit

Index) S©°] Uth$F=,2012). 7Fg&TA]<(parsimonious fit index)=

27 WaE o]t 2] oo BY % ol Bl o AgE
Hlwer of §83t 242 PGFI(Parsimonious Godnes of Fit Index),

- 229 -



PNFI(Parsimonious NormedFit Index), AIC(Akaike Information Criterion)
Sol eh@ds, 2018). Z4Rd W Trnde] R RUAgE 250
|2 [ 5-76]9F Zrt.

(£ 5-76] 8 RUATE 249 wetr|E

T REZARtE 2| i e
x 2(CMIN) (p) P10.05: %%
CMIN/DF 2015t & At
RMR (Rot Mean—squared 0.05 ola} : ¥
Residual)
il . 0.9 o1+ 2%
A517] 2 GFI (Godnes of Fit Index) 0.8 o4 : Mgt
. 0.9 o4 ¢
AGFI (Adjusted GFD) 08 oA M3}
0.1 olF: +8E7}
RMSEA (Rot Mean Squared Fror | g,05~0. 1015k 8745
P 0.05 o]t -4
: 0.9 o4 &%
=n NFI (Normed Fit Index) 0.8 0]/5_: A3
A7) 2 o|AF: o2
2] 4 TLI (Tucker—Lewis Index) 82 o}é—: ;_'];;B;
CFI (Comparative Fit Index) 0.9 o]/ A3t
- PGFI (Parsimonious GFI) FEas g
o _(;;] N PNFI (Parsimonious NFI) Sy g2
R AIC (Akaike Information Criteria) SE4E U5
4 $FH. (2012); AAA. 2016); HFS. (2018); FAE. (2015)
5.6.2. d|o]-¢EA 0|29 FFBAS(SMO) AE
Slol-¢-EAo]~(Heywood  case: wtAl @xhe A @xRE4Herror
Variances)gto] =(-)o|A, Ao sig SAHSo] ot ®E3S)
QARSIHEES} A% Aogto] 1uth 2 A9 TATHALS, 2019
2 mBo 27 A, M) uwe ZAusE TAE GAEsd
et AW FARLE AR B St EAtgle s
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TAE qlnt ARSI Aoty B HE, 5 AW Rehs PEQ
oA YAHOE Fi(+) e Holof Ttk slolgTA0l LTt WYY
A9 saste Fue W 7 vk 34, W EPWSE ARG
A, oapse] AL 0059 2 2 2 AR AAT Wit
Qe e VLV oA BAHE 00052 ATelH oAEATo] mloly Az

UeltA] ofeth o BARE 0.0052 IAFAIZlE olft HAAE 1Rt
22 gog shr] ffsiAeltt. AR, aQlRshdS FASHA 12 dAR.
A, #2&20] A7E FVHXIHEAE, 2018). eAgte] miojlvim
Uegth, 2443s A=Ed 4 gle ZolEE SMCEelut Agk
AREATRE idsh= A2 FYust(EAE, 2015). w58 (SMC:
Squared Multiple Correlation)+= FAHSo] it SAHWHFO] APdS
HolEoh Ageo] @2 ESAWSO] A|Asof sh=dl, 1 7lE& SMC7L
0.4(%+= 0.5)0]5F & wf AA>}F(EFE, 2018, F]F, 2015).

5.6.3. SARHA] gAY AT Y

el (validity)e] 7H@3} EFE= 5.3.1.04 AEHNS FRHAA
2ol Az AL  2IF  glEA(confirmatory factor analysis;
CFA) o2 A4S & Aukeldd, gA-h 2017, FA=, 2015, ¢5H¥,
2012). CFA°9l HFetdAde (B 5-771% o] 99l Hst(factor
loading)® o4 #HF, AVE(EHEAFSE) #HE5, CRONEAFER) AFe
37k el o AsE & vk (9FE, 2012).
AVE(Average Variance Extracted) A3 WH2 ZEEHE gQlEo
b ks e mEsta aqvekel AFe 4% o
OltH§EH, 2012). AVEZLS FRIAARD T2 199 AmosolA
ol 24 2AHE Tl AvHe sAs5= A" A

tH$-ZE4, 2012).

N

2
ol

¢

)

Ot
=L
N,
oS
N

=

<
 of [ mH
)

ol
ol
2
X,
2
S

AVE=
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F921<1.0

Z92H 1.0,
3.84 ©]

i
o
a1

2 _

AVE > R?

A\ x

R+2X%
R-2X

o A = NN
RCIRS &
S8 oz
o T |4 i i il
|8 | oF %o 0 BB N
w | |al® sl e ) w [T
~ 3 %0 - 8 s I mw WM Wa N ~ N
4|7 o2 Fol T Tz o2 =
p S|~ oo o of < o & | B
[N el ) %o | o o= = ol
B w29 sl L% = < T o B
H_AIO ﬂ e} e} ‘;Inwk_l mm Y Py Hf 1,@' m \MMO ‘uN.O
Ho S|s WX IR ok 1P
W G N . El ¥ T
! I e T [
% ~ |~ PO T o w T ok £
ol o B odln TR
or e N =T = S S R - or
<k T |0 e ‘*] el G <+
y > X SR N WY oy B o y
B- ZT_ T o) R NW onﬂ it AL -
To Aok I X i MM
Nr LB ww o b N
T 3] [ I T ¢ o m_o
< |E= m @_m % jm_g o 11% Hlo e B
S s |x,l EZT AET: B[
— Z_O AT ,_ﬂoﬂ_ Z#O @ ‘_M_M ® ,H_A' - I_ﬁﬂ Ea mo — %
S REa 20 s ol —_ R |
AlElfze S5 292 s TIE L
~— 0 |
Tl WS WS Cw & S P = o
H e B A . Tomr Wopp 2 o
No| MoaRX° |X-IW L ™o =
RE| O ol xR W N H 2 O
T 5ok || m | <A oy
of | 3l = oF ! w + o
s asl .. < CC e
rr, Qn_ (2 14_/” X N
@ 3 Moo e T om o
! " O =0 X
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YA AlEgh Bl e FAHse] AVE ghol

A%

gaAR) A=A v
(2012)

o =-.

=S|

MAFR I} AFRDL x” Aol i

o
T

AVESH AR JPAS AFR? )L v
AVESE A

TRt (+-5E, 2012).

=4




AZFHRE2XFFLZ) o] 1.0 2ot koW wHE
AR, 1.05 Zodotd wEEgAe] e AoR wadth(e-Ed, 2012).
HiAlek Ryt AFREZEo]  x *(chi- square) 2tolE H
T4 NER ARERE AEE 2= HASFREE (unconstrained mode) ¥ &
R MiL=Fd HXHcovariance)S 12 AIAAZ AlFR D (constrained
modeD7+e] x? Zpo|7t FOH(A x?=3.84 ooz uehbd ghEergA o]
AE oz TWHFtH(SFHE, 2012). oli(HAEFAL o2 wHS

I\)OH

oz shte 74 Adel B2 74 AEL oln Am dEsheAe
et AEE UeRITheEE, 2012). AR E=ede olgg ngtow
T dziel WA Ao Wgem dadid, Az AR
BAZ ROl AW AR Uehdthd WAl gk Zolw,
ARG WAL REOE UdehbAY 369 BAAE SAHo=
foletA] ghebe WEEAC] gt A0E WHATHSED, 2012).

5.6.4. 2443}

ARt SHEIN BAE Brlshr] Sl Q1A Q974
AR SARFY AEASsE (1" 5-83]3 2

BAA SjAe oA ZARYPC] AT L (model fie Selst Axt
x 2(CMIN)(p=0.000), CMIN/DF=3.423, RMR=0.038, GFI=890,
AGFI=866, RMSEA =0.058, NFI =0.925, TLI=0.938, CFI=946=2 7}o]A|+4
ARolA 7124 ZholAlEs AAA Z1A4=E It A2 Bds JHS

doxolx] FExAel olHmtH(EAE,2015). e F8 AFsE2 BT

Agom WRHY] W EPRFS Sesksoin  wmdsd.
zA4ngel 2y AY=E AFE AYL (& 5-79)¢ 2o,
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5-80]7 Zo]
- 234 -

hn
ar

=, sloj¢E=AlelAE [
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| E|E R RR CU " ORCORC
e
X
FA
w WS IN|n| & Ne) ey N N |
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B p| 9|5 [0° o R | o | loXoF | o | of-Rr | =T
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2 . o . — o A& 2o |22 |0 S8 [ | oyg | oy
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m".m_.. 1 u L 14 nmm u&@@mmw.m R_J e m
EEEEEEEEEEEEEEEEEEREELE . - N
s PR vl ol Mol S T F el ..41.11 .4|..1... ,.;1 — ~
Se000c00c0Rab0ac0E00660908008 O = A_.()@M <
S IRIESIEl =2l & | 2|45 |=
BMISISIEIC| = 2 |25 |°
— ||| O P
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=
2 <+ <+
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w4 (Variances)  #tol  =FolAY, ZEFES At ddigle] 1ol
ZHHLE Aot oA (Squared Multiple Correlation: SMC) ZH2
Hed, Aot S4Heo] WA dieh ReFAArt By 0X 4ddo]
& @S ez lew ol F4Ao] Uit CR. & =EF 2& X

< 04019 = Hol FAHeE o
T 7

=
or & 4 9t

[E 5-80] dlo]¢-E=Alo]~9t SMC AE

SMC slo]¢EA |~ A=
Hla | SMCgh | W15 | SMCR |’ | 24T gt | ’s | EAF g | W | 24
U1 0.789 | CM1 | 0.570 |SQ 0.632 | €9 0.192 | e24 0.212
U2 0.711 | CM2 | 0.618 |IQ 0.642 | el0 | 0255 |e25 0.136

U4 0.651 | CM3 0.772 | CM 0.441 ell 0.142 | e26 0.193
PEUI | 0.681 | CM4 0.757 | INT 0.660 | el2 0.119 | €27 0.424
PEU2 | 0.741 | IQ1 0.726 | PU 0.435 | el3 0.211 | e28 0.260
PEU3 | 0.607 | 1Q2 0.799 | PEU 0.324 | el4 0.262 | e29 0.213

PEU4 | 0.594 |IQ3 0.768 el 0.789 el5 0.328

PU1 0.653 | IQ4 0.783 el 0.218 el6 0.645

PU2 0.649 | IQ5 0.679 e2 0.192 el7 0.237

PU3 0.604 | SQ1 0.743 e3 0.194 el8 0.567

PU4 0.427 | SQ2 0.761 ed 0.233 el9 0.583

INT1 0.447 | SQ3 0.752 ed 0.207 e20 0.276

INT2 0.714 | SQ4 0.740 eb 0.304 e2l 0.205

INT3 0.428 | SQ5 0.744 el 0.210 e22 0.299

INT4 | 0.668 e8 0.256 e23 0.221

z4mgol AP soleEselrrt fL SMCE  AAstnz,
zyugol g4 WYL 24ndd gude WA
Puetdon sl AXsded, ABEHILS Bolelsl dstel
MGARECR) 7 olgsige, wasgde  Hojer]  ddeat
HaRAEE FAVES olgslot, AFeEe] WrAT: [# 5-81]%
2
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[# 5-81] ASEEd B7HE%

A = HZES H|F X3 s £(Si
aa | wwee | TRV UENLOSS | Cm | v A | @
~ 505 | 0862 1
Q4 | 0860 | 0929 | 003 | 30,684 ***
SO = 503 | 0867 | 0066 | 0.031 | 31168 | *** | 0817 | 0.957
502 | 0872 | 1.084 | 0034 | 31496 | ***
SO | 0862 | 0074 | 0.032 | 30807 | ***
=105 | 0824 1
104 | 0885 | 1087 | 0037 | 29711 ***
10 = 103 | 0876 | 1148 | 0039 | 29.253 | *** |0.796 | 0.951
102 | 0894 1.09 | 0036 | 30207 ***
101 | 0852 | 1.026 | 0037 | 27.976 | ***
~CM4 | 0870 1
~CM3 | 0879 | 00957 | 0031 | 30439 **¥%
M M2 [ 0786 | 0879 | 0.034 | 25550 #*% | 0-892 | 0.998
CM1 | 0755 | 0888 | 0037 | 24.023] ***
~INTA | 0817 I
INT3 | 0654 | 0855 | 0047 | 18244 ***
INT =100 [ 0845 | 0.946 | 0.038 | 24.085 | #** | 0:652 | 0.880
INTL | 0669 | 0833 | 0044 | 18.736| ***
~PU4 | 0.654 1
~PU3 | 0777 | 0983 | 0056 | 17515 ***
PU =502 [ 0806 | 0033 | 0.052 | 17.093 | *#== | 0-687 10897
~PUL | 0808 | 1138 | 0063 | 18.037] **%
~PEU4A | 0771 1
~ PEU3 | 0779 | 1.006 | 0047 | 21479 ***
PEU ———pru2 [ 0.861 1.097 | 0.046 | 23075 | *== | 0-822/| 0948
~ PEUL| 0825 | L1127 | 0049 | 22929 | ***
~ 104 | 0.807 1
U = 102 | 0843 | 0899 | 0035 | 25335| *** | 0.759 | 0.904
101 | 0888 | 1.006 | 0037 | 26872 **%
"p < 0.001

5
JFeae steeld) fh BE G2 AVE = 7124 0.5049]

AAot7] st [E 5-82]¢t Zo] Fomell & Larcker(1981)7F AAgH

Rl AVESL AR AEAS AFRY) S Hlwsts Y @FAE



20152 olgsigtt. 1 A¥ RE WRS o] A
AVEghS Zateba] o+ =
FEsHHL & 4 9lrh

A

Py SQ IQ CM INT PU PEU U
T

SQ 0.817

1Q 0.164 0.796

CM 0.339 0.144 0.852
INT 0.162 0.480 0.176 0.652
PU 0.403 0.225 0.329 0.230 0.687
PEU 0.276 0.183 0.285 0.154 | 0.339 | 0.822
IU 0.265 0.403 0.243 0.407 0.306 | 0.162 0.759

51. 749 AT
57.1. AFEJ] Y AT

AFEFPolA  AAZ HAHSE WAE Ao Slotel [1™
5-84]et Zo] x4 By AJLE AFSIUh

FARYS Azl CMIN/DF=  3.423(p<0.001), RMR=0.037,
GFI=0.908, AGFI=0.885, NFI=0.938, RFI=0.928, TLI=0.951, CFI=0.958,
RMSEA=0.0528 F9 ZAgL A$E 55190 slolAlg AAlA

ugstgch  slolAE ARl AdmEghs A mde AU

gazdolx FEadol ol thHAE, 2015. tE Fo A4EL BE
Aoz WHHs] R AFRFE 5§ shssiekn wastd,
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5.7.2. 7Vd el AS

5-84]¢} o]

i1
ar

AL
0°

AL
1o°

Agolzel BAS AZH]

A" AT AR, AE AREEOlY ARgolEete] BAE

o-

Tk

AL
__OO

it

7} Z¥ZF 0.460, 0.083, 0.226,

0.164°19, t-valueZb Z¥ZF 11.107, 2.391, 6.077, 4.652°]1l,

<&

eht

felat]

sAHR

o
—

p<0.001)
A 2REA,

p<0.05, p<0.001,

p<0.001,

—

A A = e

=
-

7F41,2,3,4

AR&-goldel miA

=

0.347, 0.226, 0.307°]H, t-valueZ} Z}Z} 8.783, 5.908, 7.815°]1L, px= RF

A A = A,

o
—

5,6,7

dent  Aha

957

FAHoR

o
—

p<0.001)

Tou

= AAEA] A

© 0052 e} 71As

—5—&:

K

7} 72} 0.259, 0.355,

t-value7b Z¥2b 5.355, 9.276, 5.111,

<&

10.1910]%, p7t

0.208, 0.4120]H,

A Yetyg 74 9,10,11,12% A== 2t

o)

25 p0.00D)2 TAACR {9

0.128,
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0.10601™, t-valueZt Z}ZF 2.127, 2.2440]1, p= Z+ZF p<0.001, p<0.05 )<
A4z fosH vert 7 133 155 AAFLE A" f-8497

A AHg-golgo] EoldLs AR SEL Lokt AT %
AUtk wRge®  QIAE  ARE-goldo]l  IAH {84l mAl=
AFAH=ZAST7E 42 0.128, 0.2740]9, t-valueZt ZZF 6.2270]1, pe
p<0.001)2 FAAHCE F{osH] UrE}Ur 714 AA=EA. JAAH
AHggolgol EobdsE dAE 840 SELS ot SiHE 4
olch,
B 5-84] 7HEAHS A%

A2 nam nzs} H| B 23} B t(C.R.) AZ
744 ° ADAS | A% oz | AzsAF | L | An
Hl [SQ — PU 0.460 0.363 0.033 11.107 R
H2 [IQ — PU 0.083 0.066 0.028 2.391 ’ e
H3 |[CM — PU 0.226 0.211 0.035 6.077 R )=
H4 |INT — PU 0.164 0.131 0.028 4.652 A |-
H5 |SQ — PEU 0.347 0.220 0.025 8.783 R )=
H6 |[IQ — PEU 0.226 0.144 0.024 5.908 T e
H7 |CM — PEU 0.307 0.230 0.029 7.815 T
H8 | INT — PEU 0.074 0.048 0.025 1.921 0.055 | 71z
H9 [SQ — IU 0.259 0.235 0.044 5.355 T e
HI0 [IQ — U 0.355 0.323 0.035 9.276 T e
Hil |[CM — IU 0.208 0.222 0.043 5.111 I =
HI2 | INT — U 0.412 0.379 0.037 10.191 T A
HI3 |PU — U 0.128 0.147 0.069 2.127 T
H14 | PEU — PU 0.274 0.340 0.055 6.227 R )=
H15 | PEU — U 0.106 0.151 0.067 2.244 : e

CMIN/DF= 1017.889/349(p<0.001), RMR=0.037, GFI=0.908, AGFI=0.885, NFI=0.938,
RFI=0.928, TLI=0.951, CFI=0.958, RMSEA=0.052

p €0.001, " p<0.01, " p<0.05

EEEY

5.7.3. AR} AHAAS

5731 miiad ey 54 YW
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dts SHES7E SEHSo] oudt AHA=E  Fote] JFE
nx=2] gsl= dteloh. miZiEY #£42 O Baron & Kenny(1986)9
R (SPSS), @ Sobel test(Q1E]Y), ® Boostrap ®¥H(Amos) @ F. Hayes
W (Process macro)o] 7Fg Ho] ARSETH Baron & Kenny®| WH-2
7 H7E wiz) deks shex], widEE oW ol Ak SheXAE
moteh= Zolw, 3gAR FESte] EA%th Sobel teste= HHWSTL

Sl FEHpo nAE Al HHawt FAHCcR {ofRt

7 A= =

A5 HAEcke WHolthe]dA, FAIQE, 2017). HEZAHo=m HPanto
ol HE52  Sobel testE -GSttt Sobel testE  °l8E A&
demZ i SHelA  mizliE, wigfelA Kol mAl= IHHARNE
HEF2HA-B)eE FFQAHS.E)E  ol8d] HEshH  Hoh  uwizids
MeRtsE T4t Ade WA ddsiob gttt Sobel testoll Al 7] a b=
e SFAPIA FEste & oY AR dsiM am FAA
Baysian %+ Boostrap WS Z8dfoF AttE  FAHo] AT|HL
UTHHHEE, 2017). Bootstrap Axpo] Auksto] FAJgFo]  Aehsirt

Amost Bootstrap FAW-ES Foll FEEAETE ofyl Fa o] gt

ol Ad A= AARM. I8y dizidsrt 27 oldd we A

olfet =AIH

ot WigHasE Have] digEHe dEuE g2k wEd, 4 AR
et ey 27 9 /o4 dS E2RE ¥ & An(ddE, 2017).
FELEHR Yo Fofd d2 A=A 00] 2= tdr=
Aot} & !

AL A= AmosES =2 ot WElWH4(Phantom variable)S
P

0|83t Boostrap WIS AMg3teh. 18] 1 Sobel test AT A ARt}
5732 WilanZHah) 24 24
oldd, Fxt2017) AHa, wijaw, FaNE FAcste HA=
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P
e
K

B R (partial mediation) 2 FEHT}. 9}14UH7H YL miZHESsM) 7
FAdH AHA sd5HeX)7F FEHF(Yo Foleh IFS mAA] &
Utk ol WiARSEM)+= FHHESX)LG FEHSE
mAHM)7E BAE dECA =

&= mAAT AvA DA FFHETG o mole, mirHs~(M)7F

=P FEHs(E FEWNRH. AWA A= FEAHE

Axtetet, wiZis7E BUdE RYolMe, X—=Yo] A}, X—=M—Y9]
7!

gy, I8]3 HHaet mjavs et FaiaE AbEsith of),
7 et X—M a3gh) x M—Yazmgholth(o|dA, FAIQt, 2017). &
AollA= D R et 7HdAS FFcke] RS f-o4dw

5.7.3.3. MilEtFHE ey 24 Ax

e
re

FoHE w270tk thEulsfoltt. wiEhd REAE
ad 97 9 9o A= AREs
WS ARt wiladE 24
p

1~P16o]tt,

o7
A

rSL )
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19

)

20|

o @ @i e
1
19 © SQ1 -
2. 97 [Pu2] | [PU3]
«D, =T UL
1
2

= ®
2)

&

>

3
PAc ofe (N
12

>

28

IAE f-840] 7leaslyt HREAQQ W AnE £HAT ARSI
Atole]  THAIE  uiFfol=A]  RAFSEATE  ERE  AX|EH ARE-8o]Ao]
7181y AREFAQR WU AntE £A43 AR Atole] IAE
I S=A] = ZALSHIT,

(£ 5-85] 7Haxte} 7HaHS Ayt
AL 7+ p — value 2=
A= . A= F7F
! ° an =T Sobel | Bootstrap | A¥
H16 | SQ —»PU—IU | 0.063 | 0.016 ~ 0.111 | 2.091° 0.02 e
H17 | 1Q —PU—IU | 0.009 | 0.000 ~ 0.086 | 1.580 0.06 7|z}
H18 | CM —PU—IU | 0.031 | 0.016 ~ 0.095 | 2.008" 0.02" 2 B
H19 | INT —»PU—IU | 0.022 | 0.006 ~ 0.049 | 1.938" 0.04" e
H20 | SQ —PEU—IU | 0.035 | 0.006 ~ 0.078 | 2.183 0.06 712k
H21 | IQ —PEU—IU | 0.022 | 0.007 ~ 0.047 | 2.109" 0.03" e
H22 | CM —PEU—IU | 0.036 | 0.006 ~ 0.087 | 2.167 0.06 712k
H23 | INT —PEU—IU | 0.008 | 0.000 ~ 0.032 | 1.461 0.17 7]z
H24 | PEU —PU—IU | 0.061 | 0.019 ~ 0.118 | 2.014" 0.01" e

Tp001, T pLo1, Tplos
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ABSTRACT

Acceptance Factors of Blockchain—based
Subscription Certificate Securities Lending Smart
System

Kwon, Byoung—Tae
Major in Management Consulting
Dept. of Knowledge Service & Consulting

The Graduate School

Hansung University

The purpose of this study is to establish a Securities Lending Smart
System based on blockchain technology that can lease the Subscription
certificate issued by the guarantee financial cooperative and held by
construction companies, and to reveal the acceptance factors of potential
users of the system.

In order to achieve the purpose of the study, the theoretical
background and previous studies were reviewed. Prior research on the
guarantee financial cooperative, which is an institution that issues
Subscription certificate, on Subscription certificate, securities lending
transactions, detailed information on blockchain, theory on information
and trading systems, and models for characteristics of smart systems.

Investigated. In addition, theoretical contents such as the technology
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acceptance model (TAM), related prior research and components, which
are representative theories related to the acceptance of new technologies,
were reviewed. In order to find out the success factors of the
blockchain—based securities lending transaction system, the theoretical
contents such as the preceding research and components related to the
success model of the information system were reviewed. As the research
method, research design such as establishment of a research model,
establishment of research hypothesis, and operational definition of
variables, selection of samples and data collection, review of data
normality, verification of reliability and validity of wvariables, and
structural equation model analysis were used. As an empirical study, the
research suitability of the collected data was reviewed, the fitness of the
structural equation model was verified, and the results of the model and
research hypothesis test were derived.

The implications derived by linking the research objectives and the
results of the collection data analysis are as follows.

First, unlike previous studies, we explored whether the smart
characteristics of the information and transaction system newly introduced
in this study affect the belief variables of the technology acceptance
model and the system acceptance intention. It was confirmed that the
higher the smart characteristics of the system, that is, customer
orientation and intelligence, the higher the perceived usefulness, perceived
ease of use, and acceptance intention. As a result of checking, potential
users wanted to reflect the requirements by grasping the user's
requirements for system functions in advance, to be compatible with
other systems, and to provide various modules.

Second, it is required to mount intelligence, which is an important
characteristic of smart systems, in the system for research purposes. In

other words, the system should be designed to communicate with users,
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and the architecture should be designed to analyze the pattern of
accumulated data, so that system users can be more comfortable.

Third, the system should be designed so that it is easy to learn how
to use it, and it should be designed to have various functions for
business processing, and it should be easy to apply to work and integrate
with other systems to increase acceptance of potential users.

Fourth, transaction information and analysis information produced by
the system and provided to customers must be complete, reliable, and
timely to use information. In addition, information should be concise,
clear, and useful for work to increase the acceptability of the system.

Fifth, the system should be designed to enable rapid business
processing, and it should be helpful in improving productivity, and it
should be helpful in improving the work performance of users in order
to settle into a successful system.

Sixth, the system architecture is a blueprint for system configuration.
When designing business architecture and system architecture, it is
necessary to thoroughly conduct business requirements (ASR) and business
market research, and design and implement models according to
architectural design principles. 1 think that if you design the data
architecture, solution architecture and technology architecture by reflecting
the system success factors and new technology acceptance factors
reviewed in this study, the success of the research purpose system will be

achieved.
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