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The explosive interest in block chain, which was triggered by Bitcoin in 2009, is leading
to substantial investment and the development of block chain technology. There is no
dispute among experts that block chain will be the next generation of innovation.
However, despite the high expectations for block chains, the related technology still
has certain limitations. In addition to improving issues such as a low transaction
throughput, inefficient agreement algorithms, and an inflexible governance structure,
it is necessary to solve various problems for commercialization and full-scale spreading
owing to the trilemma problem among the scalability, security, and decentralization.
Under this situation, identification of the technology characteristics according to the
generation is helpful for the development of the core technology requirements and
commercialization blueprint in establishing an R&D direction. Therefore, in this article,
the development of blockchain technology is divided into generations and analyzed in
terms of the operational structure, consensus algorithm, governance, scalability, and

security.

* DOIL: 10.22648/ETRI.2018.J.330614

FE de PRSI AT A gHA PR deke s SR GE{No. 2018-0-00201,
E5AA(PON ¥are}s) 7]t nAle) AEA S8 714 L.

) AR | & Mase 2342 sy
LML-JVPEN FALA A §HANARA 2700] whek ol 4 Ytk

© 2018 SHETRS LA

139



. ME

23918 2008 HIEFIS] AA7|&R2 SEE
T2 ANEA Aol A xSk B v1ed AE
7het o' BolEHTH1)-[4]. o] S84 &
= FA o8 AIRH H9lollA 38Eth 2015 AntE
Ak 7E =9 ol 1 AG ISP WE &Es S
7] ARG}, H2oll= AL [oT, SeRecAEy, v
dlol & TRkt okt - Agtet 71, Ay, AfH]
2 ZF A ol 11 28 7S el A,

20189 54 71 1,6000 Fold 7153t FEfe]
BAH 2= 104 2,0009] F-& dolxleH[5] E54)
9 7 AE o] tigk FAF A 2017 F 109
2] qfEolA] 20181 A 278Q7E A ofu] 40% 1
oF 49 gej7t £ o' A= 6] E5AIY
o] 42} ARAHHE AU A 71&9] el Ao
HE7Fe 2k 2 oldo] §l= Aol

Je E5AO] diRt w2 7ol =skar

olo

o ntt o

O

) SRS SlAAE hoRet WAIS: sjdsol g,
web ofefet A FEah7] Siat A olrEe]

B0 RDS] B4 AFAFOR HelEm glon,

2009¢ 20154

759] $E MY, 7148 Aol uet Fslel 1
£78 Bhelshs e RAD W 5% 4] 714 7 9]
A QAR £ W ARSSE ARIS) Aige] E8o]
o}, Al S SI7 7)) mEBE AL ohfi}
71 WHo]) Stk Bl4lo] b uf A Alrhet sk
ARl S i

B30) Yee Theat 2k A THelAE BEA

Z71e9] AldiE 43 7 AlRE dishke E5A41% 7]
a& R Al TellMe 5419 71s 8%<=
2 7S] HiEA AllES Sote] duEnt. Al WAl
Ae B 54 71 B Wdke AYsiaL, A

II. EEH2! 7=l McHE &3

B2l 7148 Ao Fasl] £2 54 2
ofat (18 1)z 2]
o) BEAR 7S Y B4714E A
|

Lolalal A43t v Exelo] M 200995 E 2015

——

[=271]

+ H[ETOISE| AZHAIAH)
- 122 ZEA!

- 38 MH(IMY S5

=)

R 3=

- olEf2lSRE AR
- ADKE Z9F 7|8t C
- majolyl 2240l &3

=, Ante 7o) - 2 g moky
5t 28 1/

* EEAQ 2 HEREY XIH
* JHEA

(3 1) SEH 71&9 Mg 2R

140 dxtSAEEEA M33H HMes 2018E 128



| ojtzlo] ARE| oA AZIE AU,
2UE A 7jas 8T oluEles AR By
gt Zofof| Bt 7S BRRlshs 68 71wl 3t
= AL A7 24dR 3A] A 7R o
T TR 7leA] AlEE 9 olvEls v FeER
IS Hols 4% 2.54d12 F&3l7 = s8] o
T2 7ol A3y Folu, g2t Aol viAl s wE
W ARMAR Aoz wdsto] AlRatehA] gl
A9 E=A1R] 7162 AP &
Festu|Ql HIESQI0] STt o] F= YAY 55}
o) Y, & 3 A S EEE E e Fal
olle ==+ 11 713 vhgo] Aljtelglen 1l 7
I SEZ sl 7] 58 W HEAU Yol 1
4l

Ak, 2AI 501 oldzlee] v ARt 22

N

.

Aofo] 4502 o|Rolx| =8 P23 Arke AoRS
Azgel) Aeistel SRE JAY| slo] ST
olg 7o R TRt 49l HelDAPS] &
Ao A AelH ] SFES wtssich

e (T Dol & 4 S ke 2o, 29

Zle W 7I3be] 2] A Gt R oAl

A= 572 71ES 71E A 9 2M|e7F o351t
A s 7S E, AR 89 A58 - HY
S AIEE A ASAIROIA Y e =

She 71%e0] B Ao oyt AR 54E
APASA At chgat 2,

He

1. M 1MIcH: HIEZQI

20084 114, WHEE A=Al osf fost 7]«
U HYY 2AES Tl 30 BIESQIS PP 7]
=3 7] 9T, A SO dE vles TIRe R
FEE Bk A Aoz 9o 7L 2451 o= &

A& 7RITH4] 7189 23 22 S0 A2 )

Astin AAgAE Ateloll 72 el eas) 24t A
SHES WE Az o) 8§ AsdoR BEy
of S HE ARSI, ol elolEme), ¢
5 94 S8 ARIS0] SR 7154 ZHolA
Aptgon, paR oz HETl Hls) 37]2.0
A =4 gieHol, [10],

do mE S o

o

7k &

of

7z

HIESQE 71 9F flo] ARARE Atolell 2]
LA A & = Yes ke 2
7] 18 shrlek A 22 Y darElge AR

B0 722} AYZH] 27 A mining}S g

FJHh= Hog, A=t 24 S WA(PoW: Proof
of Work)o|eh= o] wj#uUZel 7]9ksto] vlzke A4
[4}E s Astarat Al=gt Fojch,

ESH HEFQLS BEA|Q Ao Fofsls k=8
ol wjet BAFFO R AlAHo] AL 29
SO Al A 8 E5S AN
o tiaAle 0 tjgh AR & 50BTCE A|Fs}
215 7He] EFo] 71 winict vk AR EE
of 2e= ERAAE dizt Al 28 T &
A o] A1 F8keE Fof gl

HERQ) 4 R S AU g 23

. o=

s
o

4 r
fr o

2

(Mo L
ot
H

i
mr zd

g

ZHAZE(Pow)

Z(mining) ‘-’ 22NN

gEs 9 / 4R Mg T S 141



ol

ol sl BAHES Hof glo] ATEH B
o] Brtstehs TS 7,

2

U, g9 daEE

AATE LA SPoW)S 19919 29 w94

[e]
O Aok wike gk AarelEo| AR 11, 1]
[¢)
o

oo

i

rgefzich4l, 53] of WHe PBET
(Practical Byzantine Fault Tolerant)[12], [13]2} Z+-&
7129] HIZH o] darEEsol Al W 219 ¢fe
29l =7} Qioh 34 17) oAk mEEo
AR Al2E] 29go] 7hssithe ARt 240] E
A= g, olefet Aljhe A &AL A A9l
ofal] &Y== Thestal 27141 ol
PoW+= (18 3)ollA] K= mfel 2ol A 55 44%
Flelixle= Biz ol A4E 59 sldait A4 d=
AT 4= Y= nonce BEE A dAksto] dol=
(difficulty) 7155 2Fet 4= e 3k 2= AdE &
et = 2od
of ZHle) E5& AAsH=S shetl, WA S 22
ohE lE0] E5o| 9l oW AP0 552 H|A o} gF
o}, AR AL Ql8f nonce BE= 0FE A
Absf| 2700 9 wi7hA] 2= A BHESHA| El=|
olof| W2 ol A] 257} Hasi,
PoWollA= Hol= e =ErF 55 A4 2P &
ofgfemH Fash 550] 27 ol A=

32
<

o
)
52

[¢]
ol

EE3(prev)

0| £ sfciel >
SHAIZL

SHA| E2| RE >

e 4 g, A BE0] BRI 4
e Y BReR gelet e 2, 1) 7}
WA el S BES faY BRoR
L PR R DER P CE
el 7]k}

w3 2 9l3) B2l

W g 5 otk 1
o

22 40| HFBHA BALE 2 ololth, B2 4
o] A Frold fEstks Ae 28 Aol
A7) W50, 7 mERe b WA B 52
12E0R ogeit dejus yEslas] A
o191 1] el oJ3) Agle] 2 olow

Mr . o my ox
12 Ho

o
T
o
=

718He fork @A) WS 7i4estolof s,

e Aol BE B2 ERAHES ANHD
3 ol A e Ao ARHON
SH ASE A S YRR 55 68E0]

EE3lH(new)
o

0" = &9l
aliAlZL

___________________

142 dxtSAEeEA M33H AMes 2018E 128

|m iz
T2
=
n

|m{|m

||




 af7x] EAILO A 8] Atk 71)[14]

gi
r_%. :

ET, oroJAQl 51% FA ) gk HeH=
POW 7V WA A wio] 22 44 U3k
Fovprlog olojo] RErl B2 71 HA| AYA]
7ro.

F A9l ofF Aol ERAM] glxet 2

AR S0l T 7hsAdol Sl

Moo

o AmE2
MER0) A2RE A SAEH Tisol floid 4
SRS ol Gk olHAA b S MY F3p 2
ARl ‘SHEEA(Hard Fork) 7} ofct el ot
o BAE WY 5 ek, A HETLIS 201730
29) SEEE 77 vlEQl A vETQ BE
7t ey E|gieH15],

METQA BA Eg el ey
o] S-23t Hlofg MukE argste] £5 A A B
T 10808, B2 4715 B Agstysd, 12
I} 2 A7 7}—6} Eanxuxqo] 77800 _L]:Zj o

o
=2 witnesset gloE FYo2 EeAIA tf @2 A

= A 7150 ddlo|Esh= SegWit(Segregated
Witness)[16], AFEAFS0] A okd:slo] HIEFQ B2
Alolo]| Wz HRTAAESHA| oky ¥ro] YIS ut
Eo] HEIIS A % ﬁZHo}h 7] 9l Lightning
network[17] S} 22 7
ERF, HoMd Ale e EEAII] l
=), 8] Hobd 34 FoF 0] R Qi
(Brute force attack, 50% hash power or gold finger,
Wallet theft, DDoS 5). &y E24|010] o= A

QKL PRI, I o) el Was 27
o] FSIQIA= oFA7HA| HESHA| BIEAIA] &AL Y=
Ao}
o, 14 d EEAQ A
A E5A41R19] AHlES Ugshd GE D 2t
(B 1) 1Mt EEX|Q! ALHIE
A& 4490 = Ad  |[EF A AL
A Hop 3he] darE]E Heee | (@=Ea7)
T 2 PoW
Bitcoin e | (SHA-256 79D 7TPS 108(1MB)
. e PoW
Litecoin 219 (Serypt 714 56TPS | 2.5%(4MB)
. =4 gE TEES IR 2]
MR | 5 Jeemsar g o)) A A
=4 SCP(Stellar [BARAZE
Stellar 4+ |Consensus Protocol) 1.000TPS 2 A
M g PoW Unk 28(=27)
N0 gla) | (Cryptonight 719D | WO Al gle)

2. H| 2MIcH: olHz2[2

ol 2l

2 901549 Vitalik Buterin®]] 2]3)] AJot=]o]

(18], E5AIR1el 2| Az 7151t oh2) AofA 2

L
%‘ E]'Oo]'—i‘_]' Zé_H;___

7.

Mo

%3

I‘i

7)125HE2 slo] SNS, olmY, HAER
7)Z25H= A AR 123 4= Qi)

ojf2l&e &9 FxE HEII} FABIE, ZH
& P AT s g AvE

B Ho] 4 2 HolHoltt, olelele E

AEYE 7)50]

===

HE2 (7 4)2f o] o] AFoR T

dl19], o] o} Anks A o

SR ﬂu}

o2l

517 HsH
Ethash®] A¢Hd28 gko] ok

A

EAES
5 g
3 ek

B E Q10 A ARESE PoW2] SHAIE 7141
4% PoW W4Jel Ethashs AR

olefeg el E T 49l

E‘JZ FollA 7ledit

ANLE 7—]EEHE:"L Nick

HEs 2 / SEH MOE 71s S8 143



09_ 71|=<
Dapp, smart contract whisper, swarm
(swarm, whisper, ethclient, mobile)

=o| A& AH AS HloE HS
3 O|oﬂx\ |:|}0|'—I EVM, contract 22, EEXQ HEEL,
= A, ol (consc/)le. contract,  [AIH, (EE_HK_.'MJ, HAIX| S
core/vm, event, account, core,
(conseetrgztéi, %oiqu)nsus/ internal, rpc, eth, core/state, core/types,
: les, light) node, trie)

38 A5
P2P UER3, DBMS, HXIME, Q2E, YSah4
(n2p, ethdb, trie, rlp, crypto, kaccent, ethstats, )

(28 4) 0Cf2IS SHE FHx oY

Szabo7} 1994'd0] 22 Aket id 0 2[20], tAE
RO Aks Agste] o] wet HEHE g
= AFom S 4 Qi) ol 2lRo A AREShE &
OtE Aok AMARE Aok FE P (Turing—
completeness) AldHES AR 7iEket 2 g8
Aol Solidity & &3l A5 A= Als=det. 12y
Fx7} Q7] o] 22 g Za oA viEs}
o] AR oh= WHH o] 7|5o= Qlef B ez
HEA}F B7 4= 7hs/de Alssh e gich
AP BRI B 47| DoS 248 Alset
e HeF FHoMdE 7H 4 otk
GAS'2h= A 2428 AHIAE Fto] F
Aok WO o] ZAIE s Attt

H
ro

°
inj
o
n-{o
2,
-
o rir

. gl daelE

ojtjgl oA AMgdk= FHe] darElEel Ethashi
A - 2 E (Dagger—Hashmoto)e} &3E 4o
2, HFE vEepde] 94 g HolHE ¢ F o
S d2e} 3 siA] AkS oA Hxe 10 FA

—

o] 2] Ze Sah, oF 19320] shpe] B2E A
A5 Alo] Pitelze] FAR Haeld, AR o

w2 AXRS $i8f 221 v dlo]El2] DAG(Directed
Acyclic Graph) mFo] ARS-S ARES)TL 10~15%01ch
SR B8-S AT,

Ethashi= H[EF1Q19] 0] HHA19] Tl ZAI3IekaL
= SHARE Hek Folal ol x| &mvE &

144 THXSAUSEEA 33 M= 20184 128

Bl 2¢H7|: Ethereum CBC

/0 N
_
Pow(slE=9l, olgfalg) |3 PoS
= :
U2 7R AU YR EsE

=5 Yol =2

N
2/3 olel SRl o3}
Y w2 B2 =
Alolol o g= o

74 2 A lof
s 22 %12

'\
° ’
1St Ethereum CQSpgr a

N/

(3 5) oldz|29l gl Lua|E

PoWZ ARE-3}aL B ZHVisa) 7FEH.
Lo AMAE B rRE R
< HARE 7HRITh
oJt2lZollAl= PoW 4] 9] eAIHE ZiAdstalat 4]
Bz "WRA(PoS: Proof of Stake) 3F9] datg|&o =z
HMLE 2Hde Z18) Foloh21], [22]. sHAIRE HEZ PoS
2 M7 Rk B85 A4S PoWE, A9l #of= PoS
Alof ofal] XeYsk= o]t|e]# Casperg AA 254
Sge B8 @9 ®F Pos WA olHEE
CBC WHAl& A83 o folcH{(1d 5 =] 20184
o] 2]2-9] ¥ro] w2 Casper+= PoSe} PBFTE 2

e 25 7HE ool

o} Ag) Azl
ook sh= AT 2

o AddA
AL olH el goll A= o5 s dshA] ZFaL
AL Az Qlsf A 7F A Aot 11 i
29l AR, 2016W DAO(Decentralized Autonomous
Organization) 37 AFACE Q| SfEEa S ZgYs}o]
A= ofHels SeA ole geo 2 FeElrh2g],

o B34 0 Boky

| E QT npR X 2 oltf el A BATt Kot
A BAE L Qlek, ole e 15TPS o] 7
A2l e Asste Ae® dA Arh20189 449
713 20TPS %), wheha] EFAHARMEAL 7F A 7]
) 8 AlRtel oft A s da g S 91




oltfE|F EEAQICEREH HEY g vhEo] 1
o] FojE ARA ot = AP 7|52l Raiden
network[24], A HELFE £t F EHAAS
PR Aol o5 HEH 0 & Hefsto] EFA
of S Fodh= 712l sharding[25], EE2] A
Q& THEaL H4Ee] HlolEyt ot 2o Hidl £5
AN F7tekeke ®HQ plasmal26], S54219]
Ab 371 238E & oldglg AutE Aok g4
2Ho2 AAE TrueBit[27]9F 72 YHES =Y
AL Qlek,

w e J

ol
=

of, A2AH EFAY A

A|2A|h %%iﬂ?lﬂ EHE
Gt 29t it} 0|59 B4
A e B POWA

3 Walo] Eqjueirhs ﬂom =, 2§ Hob= 14]

thel g} B ——
A 54 y.om e AAd A2 Gt ARl
e} AVE T Q71 SkARE oFy g} Qlrka skt
L=
(H 2) 2Mt EEX|Q! ALHIE
el = 52 A 27
| wemss |08 et
PoW(Ethash 7]y} 15%(=27]
Bthereum! #8 | _posz wy og| P | A g9)
Steemit |SNS|DPoS(20212] 5¢1) 1?2@?8 3%
Ethereum PoW—PoS= =
classic e W7 o 56TPS 21%
NXT |9& PoS 100TPS | 18(32KB)
ARK coin | -8 |DPoS(51¢19] Z¢I)| 7TPS 8%

. SEH2 7Is2

ledger, EOS, QTUM, Cardano, NEO, I0TA2] 7] 7}
Wi} o]So] BF FL &5l 9l 7|&Re] EAE

&8s oE Bastua) gk

1. Hyperledger

2l At BMO] FE2 20154 1294 o]
W] ZRAET} AR AT JPRA £ 2
=4 7]?3%‘3] Fzoz Hojzle Aoz 7Y AR
I —irX4 El S0 olat O 4 HA} A7) Ta)
= Z2d BE39] 7]

s
=
W3} m sfolalelq A %

2 Egelo] B2l 7t 7142 7
A o] 72 9 WIS A sojmAs
mzfoly]l B2A0l ZPECTA 79 HZUA BAL

23sha glom ofe] Aol MEHOT £ st
7 B2 AR o) otk WA 1.3 M

LR} QleH28).
7} ol duElE
sto|uH|#] wjB29] opF|EIA= A7 7IRlolu e

Zo] A9 Bl W Q128 T wlujA] AH|A, A}
BAR0) 2nkE Alokg Adshe At Pz 7159 A

Q) T Auls, B YRS AR/ A B

]

APIs, SDKs, CLI
Membership Blockchain Transactions Chaincode
Membership Blockchain services Chaincode
services services
Registration Consensus Distributed Secure
manager ledger container
|dentity
management
p2P Ledger Secure
Auditability protocol storage registry
Event stream
] L ——

Services

(3 6) stolmz|x mE2lo| o7 |ElX

[Z4] Hyperledger Fabric, Available: https://www,hyperledger.
org/projects/fabric, CC BY 4.0,

gEs 9 / £ MiiE Tl ' 145



TransactionS& AlZtEMIH2

o
Membership olEM = i< (kafka zookeeper 7|t
fud

__,——""/' “-~-._~.( Order —— Order
Client >
(Transaction M|& \

Transaction, _

endorsement Hi&
Endorse—\,
ment

Ordering
End Endorsempnt | service | OrOer
ndorser | service|

Commit

Endorser — Endorser

ChaincodeE 0O|2| A&ato]
key-value set(endorsement)S &t

(38 7) stojmz|x mjE2lo| o &
3 220 AEIAR LHAHE 6) F]

Sl sele] St (18l 3 ol 43
=AY B8 o]

= endorser,

i)
~{
nfﬁ
tlo

mlm

44 ofs
uj:E
mlo i
2

ol
ﬂF

(@}
%

g
0=
%
1o
2
(o
E

O
J;
i)
lJ

3
Hefsh= membershlp T, ﬂﬂlg erjﬂ]?:]
A& 5K committer5e] 71402 BE
sto] SefololEs] RRL Helshs T2 K @
grEEe Zejglor REISHs LRE EHo
%101, Kafka, Zookeeper, PBFT & Q0] wje} chefet
W] AN 4 olek, T svkE BRIl v
o] o]3e A1 e|E&E oF A HsEo 7 JfjdkE )

e rJOT
-I (
S r—r‘

i

1o

o A
stofufelA] sjuele metoly BEA0R, A
2 ol el T
o S4A

sto|HY|A mjHge Zetolyl SE5AQl0RE Y]
oz AR A2 £t = 15k 70 = 107
TPSE Ex & s},

2. EOS

EOSE ol gl 4A817] 918l Block.oneo] 2016
Yol 7faF 2431 QZ A 7| BE30] o}7]ElH

(EOCS.I0)Z, ol g]g4tollAl 71 DApp EOSA

146 HxSASEEA F33H Xle= 2018H 12€

A 52 7Hssie29],

EOSE o]
18] s A 4] S5} 8 AR s S
shdstol ‘olefele L= Belxk 3o Yaejzo]
]4‘ ﬁ]—ﬂ—/\'] E_oﬂ }\i J—E—éﬁo]: kg o] ] l]:]»'

el gndE

EOS: DPoS(Delegated PoS)e} PBFTE 7]HEC 2 3}
£ o] duE|ES ARSI DPoS HjoE ZHE
AAE disks 2190 B2 QYRS AEsla o]
71Ol PBFT HAjo2 BRE 53 0,520t 825

Shuty Qi ge] Wajel 24pe] Fe] AN ol
7] tEo] PoSS AMgEHs BEAIINTHE W X
7] %S AlBEE 2= ot} AR gm0 B2 AR}
oAl FolA|= Hgto] A7 wlizof 21789 &5 A4
% AWt Hslel BEAIS Fell Az B4

2 7Fs A Qi

L AHdL

EOSE DPoS ¢to] drej&o] ot & HH418- A}
Bt At 2A2 50| FRE 2
AR B2 F2] kS Aolug slurar) g

5] gRerhar g,

o 24

H} glo] of g0 043 Aoz olF] ROSE

3,000TPS A= 5= Alsgict. &3t KOS+

28 A8A Al S8 AElA ABATE SRS

SSh WA ARl 1 AT, QN AR

EOS z%lo] glete KOS of&gjAlolds |A AR
0

HE%‘

-

& ok N, AEIA AleAR= EOS 291 H3t
3L Qlofof st Hf3k 3Qle]| wishz whEe] Al A
& S5 AR 7k it



3. QTUM

2016\ “g7HE=o A AY Ak A
B HIESLQIT} ofejelEe] s AYRt sto|Hej=

227

Q) FHEO 2 QIAIEITH0],

UM =291 UTIO ks olef s TG
Agste] olclele SREAY A B4 2 B
NN :m UTXO &
Qo

UL EYSte] 2 MOPYT AAY] A4S s}
B olEiES) VNS JMOE S5 58 Tt &
uiE AEHES FHste] nETCIY Yy BAS
shagich, EVMIte] B30 ojrjelee] mE Anke
A=dE 9 ggo] Hatho] wstow A LEA
oA &g 7Ksste

E, ofelel WEYTIAE SAlel dlojejet 2
ute AEYES AYATIE St S FA 5L
o, B o] BAE Fusp] o) v A=
A= AL Astol LAl doleo] YahiE A
o 71l 3 UHe wujel S8 HAstE ol
22 Algste] mule B3 BEAIY AHE
e olEi /\47;" ]_O:h;]-

7h &Y gaEE

lg|zoz ARSI PoS:
}E__ﬁo] ApAlo] Fojehs B
O ZH Eﬂol'ﬂ ‘:ﬂo 5—5}‘— AOE,

N
N
M g
o
ol
o
e
il
2,
f
i)
R o]-rI
olN
06‘51‘7 H.I
T
Py
o
k=
[

2
o, L
o 35 g
o%’ 10
o, W
LT
BuA
o ol
i Lo
flo
E il
I
—_ _L4
_ﬁ

oo
ol
il
ot
)
Sha
=
o
=2
ﬁlﬁ 0
il
12
L% r
mlm
|
tlo
ox
oXx,
ot

U, s

U2 55412 wefnlEEo] 7|22 AEAE oty
) gheAl 4 4 75ohes A e mE
EZ9] DGP(Decentralized Governance Protocol) S &
3H31], DGPE AnfE AEHEE E3) uljn|g

o 2SS gown BRY Uit A2 T4
oz tAlsiAY, rdol=ste] stexas YRS

U, DGPE $3 hefule] W7ol o] olAu 7}
W Ao s 24,

o

+
o
o3
ox

i
T
rlo
&
n

[
iE
mO
)
o
o\
o

>~
_O‘L
_>a

ox
o]r
b

o
Ir
ko

o 2
ox,
=2
o "
ox
fllo
l'l
%
s
o
ol
1
o~
o
=
rir
L

olr

FAE, olEEhe A5 3~4ulj¢l Ao R U4

D )

3o 3o F

o
5

4. Cardano

Zl2che AgtolA FEjshs mutd ot sy S
2l 7}§u}i(Cardano)[32] [33]= 28 7|8S o83}

= AHEEE AEA 56 7
—“ﬂ%} i A,

7kt PoS g9 WH419] F|9F4Ql grinding 54
WASHes AAE a4 e 2] LN
HkAlo] O & W 2 A (Ouroboros)[ 3412
ARESl= Aol a3 B4t} &
PoSef| A UW o 55 O EE ’%WX}
7FsE o7l S18 U=

4
ENE LR EEt DA
e
=

=

Ho mu > o ofN rulo
Ko rlo Lﬁ

41 o

o b

rfo

N

X

10

i

1

3%4

(o]
:
R.J
oo

)
>
iy
i)
[E=)
@
W]
i)

d
o
o,
N
afu
-
e
ol
FrF
o

i
O
it
4>
%0,
rlr

)
% f
H1
i}
r
RS
i
Irt
1o
o
uir
ot
i,
%
©
:oé
[
%
O G
o B

1
o
H
o
~
ﬂJIH
3«_
o
=
=]

NE
ﬁ
00\
—
N
N



¢ Phase 1. Z} AL dg H
2+ 1,1]1504301] K==

e

g
=
Q»
8
NJ
>
>~
o
M
o4,
rE
3
i
Tg{t
o
9‘15
2
i

St
o rE
o o,
o2
'z
2
El% H
a1
= T
et SE
£
{-; ot
=
S
>,
0o rZoag

fot
o

r

rE

B

il

=oé

I

PL

rir

~N

i

rz;z oL
it

ot

v

=3
of
|o

b
ol
o

ox
N

P

[2d

LRl

s
o
I
N v oz »
=)
>
N
I
il
2
o =
N

ok
_?L
2
Ny

~|
|
i

FOPIE HBste BEYSHE WS Ao ol
FOIE Aol 4551 ERIHES G2 R
BT 5 QRS sk, B RE A Holxt 3o

A EEA2YE %611 22 QNS HEST SES

— u= ="

U A

Zhertes HHplof 2o ot SEoR
ARAPE EEAI1] 8 AL AR Em A0 e
T USRS 2= 2| AMEAE 2= ARo] 9
Cardano 312l AdaZ A3t Ale Z2EZ M7
TR, oA Q=g vtefshs W, vhHet 7

Fol= 1 ATk AR oS

TR AHNE AZE ZAR S kil
olFelie EFAI R H7PAL 9]

o o

S
Exs 4

£
g,
=N
2
5

A%uﬂim
i rsL'

. g4

FtEcheo] A Az &=L 258TPS AE g 44

148 ZHxtSASEEA X33H Xle= 2018H 12€

9ItH35]. Cardano’l ZE o3hS 37| 9Jafrl
5,000TPS o}io] Eofof ’635_— Ao 7roksl A

ol ofx] A8 20l AFgE B 2 o)t}

5. NEO

NEOE F=ol4 2] /=il Qe S5 ol
o Eeje EFARIOIAN, NEOE BE A& 2
o] tAEatE oA E5A419 lellA AeiEe Smart
economy & TR A& SRR FTH36], NEOE ©]
H el AR NeoVM 9jo14 NEO HEHEES 7|
fro2 e}, NEO HEHEE fUAe] Hgs
17| $18) Java, Go, Tol¥ 5 7|20 de] ol=
0*01 £S5 AU}, NEOOJA AMgaHe 7912

1 S55 flel AM8St= NEO FQlat AA] A
Q3 ppa e AMEE GAS F91& A eith

o
el

7 el guaE

NEO+: DBFT(Delegated BFT) 19| &rarg]&2 AR
ek DRTA= 16kl BT #410.2, NAO Ho <5l
Zol 3He] HhS YYe E719(Bookkeeper)&

PBFT WA 02 28 E52
HHAlolct, DBEFT &9
Aoz *Hi—% E5S skt 156~20271 &8

SHAIEF ALA| NEO 28 A10l0] L5 Walofi %
23 2] ¢ick. B71547} =7 Slsh NEO A
o] 5912 Wolof S, B7|m2 BASHs v}
Thel bt dhitio] S5 Wl S5 NEO $19
sfeb Aol olafe AHLE BE A1) S50} A
5o Spuels Aoz ey,

L AHdA

NEO+= DBFT ¥ale|53 ARESHER, 5315 57



HEo| EEARE 98l 1RE
753t 128 Hof Qi)

QJ8l4l= NEO Hel& o] 83}
t2 ;\}Q_T_rg_ frnh=t

% 7Fssithale sHAINE FAl

sfEma ol

£ 2B MG
P 80| A Pastd,
s Bobhe 5ol

we o

2] BFEE NEO 3,004 100,000TPS2] # =) A

2] A5S B2g8 skt A= 1,000TPS nlyk 422
|}, NEO 3,004 F=8} o] 2 AL, UES
2 2ES s, 71 AR A mi 9 e 7IE
EE 93 87k Al2" =9, dynamic sharding 7]
%, state persistence®} block persistence #-2] 522
S7IA1A Ao,

ﬂ

[

6. IOTA

I0TA= &9 A7} oL Aot} &2 +r=RE
A &Sk HIESLRIO] IoT 23 llA 1—1@;% N
A= AT A st} i Aoy, I0TA
= AgHor E5 AAske WAlo] ofd DAG
(Direct Acyclic Gray )4 F2E 7= B2 (Tangle)©]
2he 35 wAb AR 71eS ARESEo] ToT 859] Al

off 2237,
7% e daEE
OTAL: 7128 Bl s SR} 24 o] Ao
Holsith, B2 DAG 128 A A 17 o2
—]_01]/\1 O]U] O]_'_O-]X] 27‘]_4 7‘]ﬂ-]‘?' X]X—‘ 7«]_1_40]_1_ 1:]]_
/\10“ "]OH OOﬂE]“y ]q.e o]"l‘] %::Loﬂ ol ]q_e AEH

gtk of=fdt WAl tE &5

I Y EYTE 8] fARHEO At wE da
SHA| gkom A Tt EASH thethe RS
7HAL} I0TAE PoW HHAE H145}7)1= akAqt o] A
& HESRIA Agshe Srobe o=, A
(Sybil) 327 23 (Spam)E olstr] 91t sjA] 7HA]
off 7Ht.

L AHdA

I0TAE BER|017} 20 24k Ake)7), PPyl
CERSE RIBER 711&—;— =31 9170 ShAja ok

AR WAl o8] Lt webd] SRR 44
Ao 288 e T AT Ao ol A
¥ oldrol] Tt U8 Qltela 94| elrt

o, S

)

I0TA= DAG 7= A8l s d5= HESAl
B2 o] AHE SA] A 4 ok, 9t BE
I AR 7R AR selgs ARkl
A 2B o e AL Azl A2) Sierh ek A

1o

gho] 2% Sol7kA] Ak ARko| WS,

7. 2%

= Ao B0 BEAQ 7142 sk AR
5 Zpzlo] dis) 2l 9 3] gmelE, Auds
S ZmiollA] ATEoITh o5 % B B o
A3 e %S BYoRA Fjie] Bast AFAL
oF 4= QIolck, A Fo] etmelEe Aol HekA
AR AR Fe BEA 71 244, AL
Sl g =2jo] ol%owz oS B 4 it &
E‘]O 27)0] 4 vm 7 w@% ==

Lz Zg 2K o oﬂgs]—ﬂ $J3lf PoSt} DPoS 52
710] AF Al2Rlof A ARGEE PBFT Yare|sa 2

= 9/ E8

Hel McHE 71e S8 149



(E 3) 24 fto| AMAFEQ| EX U HAN
el =4 A
— AR5 HGo) o5 Z95t 7l Hefts
PoW | - 7o) et el Fstel A 5 Ay SAFELEEEEEERY:
— P s RS ZW SRk HEan
&g A5 o vlEsto] BE A WIS Hof W SRS 2l
s HEA) — Powe] the Bk
o ~ Ouroboros L1123 5 PoSe| S 82 9Jat AwSe] B | — B9 Aeo] ofat F98} 71y
— Ethereum caspers= PoS+PBFT W] =9 9|4
- BE A AR 24 eilolA) 919 — HOMY U
DPOS | _ w2 gpe) ol vhe ujg: — djeiqlel et B2 2ok 24
— IR Bt EAShs S ISR SbEelA B e e | o Zobol] whet A% 7] 9] vt
PRIT i &)
- AFSAA A% B4 A -
Tendermin, |~ 7P AHEO] B n(1007) = Zhe] R A BE gl0): vle) | - BEARL k5 4 5oz 24 g 34
(Dros pmen| A AR A 2 Ak of ot
o — 7} A3 A Ee] uleet B B3 WA ~ HE 1E 30] ol Tt SANE A
- 3 wEo] A BE ARt R 54t 54
Ziliga | — PoWoll A&3 n(00)He] C 7k ERE £3| A B2L ol | of Flok
(POW+PBFT | =4 TAE 1/} :=C7}F B2 AL U] =EES BR | - BE =T go] Jol(R@) vrket SA0g
— PoW HAo] £
(E 4) 24 3lo| ATR|ZO| EN 47 HE Aok 24T E2A419] 7|45 A A8 £
ko] upAl z?l-i} jii ZAZYA ;]xiﬂ (°/'§l\%l7l-) gk o7 EFAI2I 71 A Sk Sl o
5 ° o0 (Vo Al
OF5} Al Ho 2] AL = B3} o]lo.
o T o o T o T [ s AR Hgullole 29 WAV} 918
PoS o | x |amezea oz x | we S & QA A oRerst Bal ghe] daEEEe)
DPoS | A& | x |gudsd 9F x | ¥ AR B, R AR s Lolle Ard
T L x Qx| s8R L O L ER Aol RiE Qe SlEEa MR 1R 3 Hop 4
Tendermint| X < 33% 0) =2 - -
— - B3he A2A} of 7| W oFdo) gttt
Ziliga | x | © <95% o | &% ] ) )
AL E5AIY 7Ies2 1, 24 E5AI9
ok AEEE ol 9iet o] 717 AN IR 93t ol 2L W
GE 3L A7 E2A 1L 9] Aloke tizael L Qlrk ol =2 k] YaEES JjAsaL, A
o] GRS Qokst Aolal G He Fho] duE] Aol A AEA 715E FAlste] AvdA V)
Z9] A vlal B9k Flolo), o]z HE & 9l = A, EHAA A2 e Ak S
L ujo} o], 7 AuelZe kel AEH el 3 A TA ok HoR okt S gick et oy
A™E 7ML Q= vt obz] A7 E gieh gioke B 7R Ted] HaRet WeRe AU i F4l
O]R] Gh=rhal 3 4= i}, FHIE L AAE0] A g Hojeth ESE o)
fm s . = oH gzl Hlal e 5 7hAlS QAR 21714
V. g= SEH2 7| YX My _
Q1 WAG o2 A opjeky 3 4= gir
A7 E5AIY 7w E4 4 HAREES Al EFAIRE A JAR] T ASER] 2 VR
EEERE TS A, 47 Argaige) b V1R Al chekt Al

150 dxtSAEeEA M33H Mes 2018E 128



Hofo] g5 30 85419 7142 Holr] ik
A= ol AR = S| Asj ok & o|r5o| Wo] Yol 9=
e e, @12 ool e 44 A3
Aﬂﬂi S 7IGE fiohd A4, 994, 428

dlol QI Ael7h 7R B 714, A9 ARG
Qo] & A% B 2SS Al T1o] 2012

a7t 9iet,
A AR OR W TIPS E BEAQ A
FEUS 7] Q1A B FAfeh =2 7]go|m 9)
T, 27} Aol Aglo] ool e}, eje]
A9 SRR} Peld TRt ZHE L 9 S8
Al o] Ay Folek, ST Ht BEH9l of
3 2o 1xEn] BEAQl 7140) £elo] el
o e B8 ol9] Al AIES IRt 71 TR
ob4] 27| ©A= A Qlrk. BOScoin(38], ICON[39),
J2RE X[40], E25[41] oA SHE Aol ¢
2 t}alal QYA oA L Eojol & £ Q o|fpE0] Yo}
e Ao mpobE, wba o] Aol S=AIQ]
A 93 7le S B 93 Ve EE 9 E5AY
Ae FIEsle o] AlFeh ARl
ol e TR, A=dAkEAl %"L%oﬂ/ﬂ%

& FEsaA G,

V. zd

p=k
==

AL Aol AT BKsstel QI A

A 7N glol AR o] A4 71 AgE 7hs st

7ﬂ ‘5]—_&

W 7)20) UL WAS ZEAOR uip
1

L 5geo] 2 7jole), ofefd BEA2 16 HE
F50 ANES 52, musld 487K, )

A 34 449 34 el .z QL5 S
T, o] Al v} o], 220l 74
S NS AN WF o} H%EA e A st

SkaL Q)

U= 715013} A 71zl A 71H 7=

L7 HsiMe siasolor & ol

SEM 2E FHE0| 2 HEYAE S8l 5 A VI
£ 7*"/I1“/§°ct'%*oiw EZRIol YoFel =x0| ofEe
£ A7 2 dRE Vs
Ak Eo "E*I'_EIE 2P UEQIAQL &2 24 AAH 2HA0
A 2AE e 7t gfo] 2XIE dlidstr| flall adlele &
ae2lE.

oto] el

Al Artificial Intelligence

BFT Byzantine Fault Tolerant

DAG Direct Acyclic Graph

DBET Delegated Byzantine Fault Tolerant

DGP Decentralized Governance Protocol

DPoS Delegated PoS

FBA Federated Byzantine Agreement

1CO Initial Coin Offering

ICT Information & Communication Technology

IoT Internet of Things

PoS Incentive Proof of Stake

PBFT Practical Byzantine Fault Tolerant

BEs 2 / EEAI2 Mg Tl & 151



PoS Proof of Stake
PoW Proof of Work
TPS Transactions Per Second
UTXO Unspent Transaction Output
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