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Improved PBFT Consensus Mechanism Based on K-medoids

CHEN Zi-hao LI Qiang
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Abstract With the popularization and development of digital currency,the blockchain technology enters the public’s vi-
sion,and has been hailed as the fourth milestone in credit history,the cornerstone of future credit!'’. However, block-
chain technology is also facing problems such as low efficiency of consensus and waste of computing power. The K-me-
doids clustering algorithm is used to cluster and hierarchically divide the large scale network nodes participating in the
blockchain consensus based on features,and then the improved multi-centered PBFT (Practical Byzantine Fault Tole-
rance) consensus algorithm is applied to the clustered model. Moreover,in order to improve the controllability of cluste-
ring algorithm to cluster nodes in blockchain model under various scenarios, this paper improved K-medoids algorithm.
Simulation results show that when appropriate clustering features are selected to evaluate the similarity between nodes,
the improved algorithm K-PBFT reduces the single-consensus time consumption by 20% ,and the consensus process
communication times can be reduced by three orders of magnitude. The experimental results show that K-PBFT optimi-
zes the consensus process involving large-scale nodes,so that the blockchain technology can be applied to a wider range

of application scenarios.

Keywords

1 3l

U LA BB B 02 T B0 M R PRE R R ke T E R
— P GG GG A B BT T X BB A S IR )2 R R B 2
BUSCTE . R, FRAT A0 WL G A 2 TR 3 X B B £ AR X 4 Rl
Frlb B S B IV AR DTS 97 36 T A/ IX Wi 72l . 2016 4F
1A PEARSATE &AM T — 8 (b B RAEAT R £
FARTAF I S A2 5T A FF ) A T 3 % 1 1 R A L A 7
DA B S A 38 3 T i 5K DX R B B R 5 [ W 2 T AR 7 X e i

il

FH H]:2018-10-31 & EHE:2019-01-11

B

BEFZ(1995—) 5 W+, EBHEITH 17 A X HesE ML 2% ) . E-mail : chenzihao838@163. com; &

Practical byzantine fault tolerance, K-medoids,Blockchain, Clustering algorithm

D PR TR IR [ 4 3 T N DX HeBEHOR B T 5 B
DX B AR AR BT — A XA Bl R R 2 Y
R A SRR SO R R SR IR g e
P e 30 114 — B R R

AT AL AR L E AR RO AR A A G 55
HAFRLI S 250, I, 582 KO F5E 2
i3 5 A 22 0L, BT DL IX B g 58 4 25 vh O AB Y 5% 5 AR
— SO AT M DL g . DX R B BT o A0 SR R TR IR
By SEPURE AR BT R TR TR SRR R TR AR L L

AR 3Z BT BB S A KB & OB R B & v A (2018GZ0105, 2018GZ0104)

3B (1963—), B, Bl 4%, EZWFTR I 10K

IRA R BT B 3l =15 KRB E-mail : liq@scu. edu. enGEAFEH) .



102 i BN R

2019 4F

KYTFENA BT, — Bl 0 M2 POX K BF %, POX
FANH D B EBEA TAEEIE M (Proof of Work, POW) X
#51E B (Proof of Stack.POS) Fll B A5 52 AIE B (Delegate Proof
of Stack,DPOS)™ 14, POW B3k 52 it I+ J& — Fh M 3R 4 1 %
A BE VML — R T A BE LW AR ST UM RIS
AP s POS B0k A il X B (1 20 72 Bk 95 20T 5 4 10 50
18 M & DPOS 505 H BACF A M A 3 i — @ Bk (— )
2101 A M KB A m# BRI — B B IA) 23 8B 1 26 X
A RCED . POX F 58 o ) 55 L 48 AR 1 AR 55 14
SRR B IRAS W TE B & — BUPE R A B T SR ok A iR, (B
B LK DA R B FAA BE IR R O LB AERE L AR T
)2 . BRI AR B UL A PBETY Y SH B 5L B A8 1F IX B b 52 42 i
BEE AR R AL L IF LS S R R > (e 4 ) 3t
PR, ANl B RS S e b, SR, E 6 B E Y I
i IBM ) HyperLeger™) v, ¥ & b A% i 32 b “ 5~ 17 4t
P IX B i T 4, 58 4 iy A R R I R BT = B B
A P ot R R B DX B B A1) 22 e 30t i A X SR U R
T T RIE S A 2 — B 45 R 03 1 RS SR
fE R I, Rk, PBET & 19 2 oo b 52 2 —
HERTT G o LTI 1 R A S A AR, 3kt ol 75 DAt e R s % At
B X BRABE 2R 40 U0 SR R AR R /N LR B IR B, R S
230 5 A I T & TR TP O R E GBI RA . REW
RO X s AR L — A R R AR Y R 3 L TE TR R AR
B, BRIL, FRATIA R X B R 1) R B B ) fige e V) A e
N2 J2 2 vt A B RS B TR 2 S8 A Kbk, A EUT R
R — AT A R £ BRI EOR AR, Har, LU
N (ORI = T o~ (B e e e o e o - /A G
KRR ST M N A S S 55 M %
P UL BHR S A E T R (35 Fnk i W ST
A A M A AR AN ] 25 A B SR AN R
S, BT REE R PR AR T B BR 1 3E N BT IR AL R LAk F)
ARSI 0 B P 9 Tk & o b 5 38 U O fir
RN DX s U RO I S I B

FRAE DL T 5 AR5 A SO R B 28R 1k K-medoids
ik PBFT 63, $2 1 K-PBET SE U5 8 il H o — A~ £ o
DAk 22 2 R X B RPN R e Ak Y i B
TR e R v I R A 3 1 B, DA AT X B A
RREEE H FHETZ N A5,

2 EHMIR

2.1 EBREGHA

X HBE B ATE th Z R EAFTER TS L AR (P2P W 4% (%
246 A TE R BAT b AR R AE RIS SR BOoR . BT, X
HUBE A 2 R b B 58— B E S, 0 R B X g Y
SO o DX R 2 o3 A B A7 L 50X 5 i L RL L
SRR AT S HLBOR f R B R A

DX e 7 8 ] 8010 00 M 6 2 0 i X B, T LUK LR
PEIC A AORE B  —Fhr U, A X R X B
S DX He F AT T2 R IR 45 9 22 5 B2 . X He i
JEIE 5 3000 DS B Sk HEAT 40 BT 5 L A% 21 A e A (ELAE O X

Pez o) i) B A FE TR B . BRI BE S K 1 R

| s || wam || || mxs || wEe |

IﬁﬁEi}{HASHH M E AR |<—|ﬁ‘rﬂZi}{HASHI| #FEE AR |<_

| Nonce I MerkleifF<| | Nonce | Merkle#§|
XA E REEE

| ZHE | | X E1 J

| [T ED) | I [ ED) |

B 1 X BREESE
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Fig. 3 Consensus process of PBFT algorithm
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