stolmel 4 sjnel SAeA AAm= L A
F3o we ol Al A B4

Jﬁgq I;stl—"l 74 —LE] 251—_4.
e-mail:{security0730, yuhc}@korea.ac.kr

A Performance Analysis on Consensus Task
Using Different Types of Chaincode and Ledger
in Hyperledger Fabric Environment

ChungGeon Song, HeonChang Yu
Dept of Computer Science and Engineering, Korea University

Q ok
E=8 =
BEAE 22 20 04 WA JuE GEYAE YACE DFhE ER I
Agdel A HgHo] = 7}i]t§: BrEolya gtk & AFdAME UMY EEA VlES diEdt
T 8L ZRAEQ] Fo]lH A B A A ﬂ] = 5 YA F3d wE o Aol o
# Fes EAReH, Aol dig S Fal =5AA 7Nk E4 ofEEAolde] FE &AL
T E=Eo 28 7hed ARES AASAT. ol& T8 tgFE el EFAA =9 Al 28
e ARA A% AX) AR FaAste BEA A& DA AT Ao AT
1. M2 AEQ stolde A By FAFAN b A
ES5AAS T4 71#e] #of glo] BA AlxH = el mE el #Hge Aes wHEH
S A dejus EAAAS HAFske 7]eolth Aol Az 24e T FF EFAA 7R
Azrstd] dA4stE T8l SSAQY] ZFA7E Al 71 AAE S ARE A
deA WA g A E5Ad Vles A8 oFo| A= BEH ol J)E g o] w A
7] AF e ZAhs ZrAETE FAstal QIUHI1]2] 2 ZzAed fsld asst 1 & 3%
Hames HERQ, oHsws AeR BMA - age fyol we el A9l 4w ¥
M7 ONER RASES VIReR AR Seld wy A gg Ade e 1w 4
A ZeAEZ ut3]. o3 EFAQ 7ls2 B oot flst A=y akF o ko)
BEAQ CEH S8 Bopol A W T A maq
FF FHer d&Ha An4l5]6]
EE5AAL v7tgAd s AlFetr] S8 A £ o slo|Ha N mE e
S FAY A BA EdAAd g HFol dast slol W e 4 ZzAE= BMo] Aadoz A
1—4'. 715]% }‘] %LQ/] %1\3]%0] @%‘HE‘H] o]—t‘ %’g‘ = 44.000 E'/] 0%7].5:] E%xﬂd 2AFEE
oAFelAelfe] A AE oAtk WA BH o o god] sMsEA 0Eas e
A 71 S8 Ves MNEer] faA Fe du o). olE Zafo]l= 4Fo AL o E=zo]
HEdl d AR 4 ARt a7d. e WASFAN hFd Aol FE &FA
B oEgddt gEA e¥ss BEAQ 2z 48R3 g oldd selnaA sude @y
MEd Adz=, A, gl el diste] ofgel
A A
o] wES 2020dE AN-(35H7]&HH BN T AR
APo g BREGN7 A7 A ol g

A9 (No.2018-0-00480)

- 49 -



2.1 Melas 2= H83 240 dA #3¢ s T
sulE Aoke BEAQl ZYE A Hofxp Ao ghel S ) F =29 Ao Al i A4
o) 44 z7lo] wExd A Adst AAHE ey = AT
ik stoldel A WuY BHAA AdmsE 2~
ttE Aoks AAE mEg ASE 549 AL 31 AH &z
ol ZetoldEdA edsts 22AQ #e 5
AT TR Bodge Age stelmdA 20 #3421
Ao] Yot veHE FFE AosE FHow ¢ ]
o . o stedck. =A Aelolug swoz stoldeA wu
Wt $8 olFUANN BaaE wags 0T T oeleh deelael e
RBAES EEA WENIA wgstE W9l N s e Al 171
= X1Eled o 7} [}
SholEapol 2% Alol7h Abs st Orderersh 218 Orgss TREA2T, ot 149
Peerg 7H7th Z12]al BE PeersS AZst= 3
o] Channels TASHAT (29 2)dAM= # 4
22 #A o AP 8 T stelRe A HuY HES
dAe ESAAT Ao gz pyE By 2 EE HEHR s
ool EdAN BES A G2 Fe ArFold
MzUs enAEe] S fAFY] 9 o |
G AuE WEath A9 e BEA o)
@ 9] BAL FAY A BPesA AAS 2
o WARZE 4GS Ay A8 A4 w=yx -
SHAE RS R@s= AFrolth oY (1¥
- ° = ° Channel 1
Dol A= dAe] F2E vehla gtk ST

(29 2) stolH A HEyg e 7=

MSP(Membership Service Provider)& 3718 &
A0 HZ AoE Fdst= FHA8 R &
Al MEL A FAAELE 72 T gte AT
& &Astal MSPY 515 F3lA AHl=E o
gt ot <G 1> = # APs AP A xH
ol gk As yEbla

ol:o_,J‘rﬂ.l

~

=

32

f

<E 1> A" 37

peert= stolH# A B2 HESAo| Fost= 53 AV
_ = - T
wE=E 4@ orderers HAS 44 °F SRR CPU | Intel(R) Core(TM) i9-9900 3.10GHz
EdAdo]l Ao thsted A5 BE ¥ peerl | Memory 16GB
Pae Y das Faddnh solsaA e Disk 512GB
o gel AL ez, i G2 2 05 Ubuntu 1504
e +4 aFl Ae BE Fuz Aol
peerdll A5 7|74 o] A& Wt 32 MAAE R JFE #el Ao Ms
g Adm= F9hol 7dd stolAHA el
ITZAEOC ic— AAFTEE O]8 Al
3. stolHald mu2 gol MY M5 EH AR febne sample o cleere
. A FASAGT]. AN AT AdsEl
ol FolM= oA HruES ojFst= & 9 awe olele 2o
0] -
2R ¢4 Aulze] 4% 54 FAsks 5o T
dds A3 wA A A4S st Ad

-850 -



2020 22fel F=A|

SIEUENS) =

rax
|_I=I

| W27 %23 (2020, 11)

o] g Al delHE

basic @ 7
SaL FAEE
ledger : basicel
< dHolEste

Mz HolHE Al
o, 5 3 F H ANS 74]*_
A9 Aa= (2" 3l HEhaL Q)

AR

=439

Execution Time(Sec)

basic

fedger secure

Chaincode Type

z}‘j]—

=

(19 3) A=z= 79

of w&

A9 A3 basicH ledgere= 747} 346%, 3.3
Z22 e Ae AHS B A securew 3.96.%9]
A AFS BdY o] Zgloldl dloly A #
g Zgoll A TS oW == Qs vUwx AJd=
e v =&

A8 AZEE B

22t
al

ol

=

338X ¥ J|E &2 =Y M5

dA= stoldel A HEY AN AJA=E
3 AT HolHE sk ALl oY
g oAUlA el A= doly e 371% kst
skl el Aol Ad AIRbE A& H
o] ¥ %‘EﬂOlE‘é 1003] F3st= & ‘% T8 &’iﬁ
W, 53 3 F HitS ALded. Ao Ay=

obel (2 Dol eIl Q)

-51 -

O = N W b N

Execution Time(Sec)

Q

\] Q\

N O & O
AN SRR SR

Asset Size(MiB)

(249 4) d9A +3

A3 A3 100MiB ©] 4
ARE A Aol
Bvh a2Ea Ada=
Ho 2717k 7P AEA A

ot = dde FUsA

o2

[m
of ox o

ol
2L o

bl

i =
o

o2

o

(N
SN
_rE—r‘

4

>
]

i T

4

=2

o

My 2
o

=

i1

B ob off @ Rl AT B o 2

ol o
- -

30 Rl
o)
o

ol
o

M ol o (M i

)
9
2
=

rot

o2
T
f
e
o
i,

2

wm ‘{01' m]ﬂ:

worlr 2 X ) j

N

—

e
=

o2

QL
o 9

o t
i)
o2
ofj
Lo
o o B4 ok o > o wo O

ox rr [o

ok

(]
:Oé
N
o
__)H_l‘l
ro

o

o

et

)
oty

[1] Nakamoto, Satoshi. Bitcoin:
electronic cash system. Manubot, 2019.
[2] Wood, Gavin. "Ethereum: A secure decentralised
generalised transaction ledger.” Ethereum project yellow
paper 151.2014 (2014): 1-32.

[3] Androulaki, Elli, et al. "Hyperledger fabric:
distributed  operating  system permissioned
blockchains.” Proceedings of the thirteenth EuroSys
conference. 2018.

[4] Aral, Atakan, et al. "Reliability Management for
Blockchain-Based Decentralized Multi-Cloud.” 2020 20th

A peer-to—peer

a

for



2020 22fel FA|ste Y=l

i3 =&

inal

®272 ®|23 (2020, 11)

IEEE/ACM International Symposium on Cluster, Cloud
and Internet Computing (CCGRID). IEEE, 2020.

[5] Cho, Ei Mon, and Maharage Nisansala Sevwandi
Perera. "Efficient Certificate Management in Blockchain
based Internet of Vehicles.” 2020 20th IEEE/ACM
International Symposium on Cluster, Cloud and Internet
Computing (CCGRID). IEEE, 2020.

[6] Jenkins, Ira Ray, and Sean W. Smith. "Distributed
IoT attestation via blockchain.” Proceedings of the 1st
Workshop on Secure IoT, Edge and Cloud systems
(SI6TEC20). Melbourne, Australia: IEEE Computer
Society. 2020.

[7] https://github.com/hyperledger/fabric—samples

[8] Cachin, Christian. "Architecture of the hyperledger
blockchain fabric.” ‘Workshop on distributed
cryptocurrencies and consensus ledgers. Vol. 310. No. 4.
2016.

[9] Thakkar, Parth, Senthil Nathan, and DBalaji
Viswanathan. "Performance benchmarking and
optimizing hyperledger fabric blockchain platform.” 2018
IEEE 26th International Symposium on Modeling,
Analysis, and Simulation of Computer and
Telecommunication Systems (MASCOTS). IEEE, 2018.

-52 -





