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Dynamic Blockchain Consensus with Pre-validation

HOU Kai-Xiang'"?, QIU Tie'"?, XU Tian-Yi'"?, ZHOU Xiao-Bo'?, CHI Jian-Cheng'?

'(College of Intelligence and Computing, Tianjin University, Tianjin 300350, China)
*(Tianjin Key Laboratory of Advanced Network Technology and Application (Tianjin University), Tianjin 300350, China)

Abstract: The committee consensus and hybrid consensus elect the committee to replace the whole nodes for block validation, which can
effectively speed up consensus and improve throughput. However, malicious attacks and bribes can easily lead to committee corruption,
affect consensus results, and even cause system paralysis. Although the existing work proposes the reputation mechanism to reduce the
possibility of committee corruption, it has high overhead and poor reliability and cannot reduce the impact of corruption on the system.
Therefore, this study proposes a dynamic blockchain consensus with pre-validation (DBCP). DBCP realizes reliable reputation evaluation
of the committee through pre-validation with little overhead, which can eliminate malicious nodes from the committee in time. If serious
corruption has undermined the consensus result, DBCP will transfer the authority of block validation to the whole nodes through dynamic
consensus and eliminate the committee nodes that give wrong suggestions to avoid system paralysis. When the committee iterates to the
high-credibility state, DBCP will hand over the authority of block validation to the committee, and the whole nodes will accept the

consensus result from the committee without verifying the block to speed up the consensus. The experimental results show that the
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throughput of DBCP is two orders of magnitude higher than that of Bitcoin and similar to that of Byzcoin. In addition, DBCP can quickly
deal with committee corruption within a block cycle, demonstrating better security than Byzcoin.

Key words: blockchain; hybrid consensus; pre-validation scheme; dynamic consensus; committee corruption
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W Block 18 75 B 22 B 2 AR I X B, sign $8 DX B FT AL 05 512 400 SR TH B IS8 44, v 38 24w 3L T b i AL 1
SRR G, 23 AT AT DOZ ARt TG I 1 X B () BE A LEOVE o Fh - i 2 M IR 4598k VRE P24 [0, m)
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B CCER TR S LR A R AR, TR A 2 ST 0. AT AR R AL TR AE 3 WL T AR T I — BN [
ty , WTERAE &, B A PRI 55 S R A RN IIFE T, 25 0477 B 45 A0 Z M B LR E X R R & &
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A BL, 7oA N — ML BN LS Nonce,,, , IEZSBIIRAR A.

7 PCAS H, 35 B 1T s ADIAR IR B TSR BE . ROLISCEER BE . HIABY BERIA ) 3%, % 4 B BEd s
HIE 509 0Om) « O(m)~ O(m)~ O(n). ££ PBFT W, 1% 4 N BLIIEE R AL 008 O(m) « O(m?) < O(m?) ~
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BB ITE N O(m+2m?) , ALK O@m?) 5 FEAN TG AIE IR FE I8 A5 B 2% B 0 O(m +2m?* + nm) , ALK O(nm) , ¥
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b4, 75 PCAS o, 35 AU TR ARG — 45 5 58 2 2 /M R I RG24 R ATid S 28 2719 s (R VPl i AL, mTT A
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X H o R4 R R AFE: SR, RO ERIVEAEAF . SRR RS h B SRR i B RS B
LB, Jed S48 25 5 A HR B8 RO BRI A 2 A 27T S R B LB, DPAS 19 0 R AR IR 22 B S IO B IRA R T 45
R SR I X HLAR ).
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1 B 43 5304X 38 Block, A ANTIAGE KB, A0l K BRI AF X B, 25 2% 53 42749 21UV, X Block, 45 Hi S48 & L, W) Block,,
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Bk 2. PP K5k

i ZEREN) Block, WA E W AS,, , ¥ Block, W FTAR KRR i
it Block, WRAL K, .

1-4%%1, Brs Ons Khﬁo

2. while j=0;j<msj++ do /i A R AL A FOAEANZE L2 15 A R 1L
3. if AS;, —» msg[j]="°1" then

4. 0y =0 +f§/j

5. O, =a,+—
m
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6. end if
7. if AS), —» msg[j]="°0" then
3. Qh = Q/l _Ri/j
1
9. Br=Bnt+—
m
10. end if

11. end while
12.if Q, > Q, and @, > , then

13. K, =1

14. end if

15.if Q, < 0, and B, > B, then
16. K,=-1

17. end if

18. return K,
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BN 10 JTFHFAE 10 J7-100 J71X 1) Py HEAT X LS50, 2 53 23 (R K/NERIA A 100.

A5\ DBCP 2z i1 25 (kAR S0H B2, PCAS 3L HGH , DBCP /7% T84, DBCP fFFN it, DBCP 1%
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