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[Abstract]
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Blockchain is a distributed shared ledger that transparently manages information through verification and

agreement between nodes connected to a distributed network. Recently, cases of data management among

authorized agencies based on private blockchain are increasing. In this paper, we investigated the application

cases and technical processes of PBFT, the representative

consensus algorithm of private blockchain, and

proposed a modified PBFT algorithm that enables efficient consensus by simplifying duplicate verification

and consensus processes that occur during PBFT processing. The algorithm proposed in this paper goes

through the process of selecting a delegation node through an authoritative node and can increase the safety

of the delegation node selection process by considering an e

fficient re-election algorithm for candidate nodes.

By utilizing this research, it is possible to reduce the burden on the network communication cost of the

consensus process and effectively process the final consensus process between nodes.
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I . Introduction
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Fig. 1. Blockchain based transaction history remittance

case [1]
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Table 1. Blockchain type[3]
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Platform | Characteristic ol
® Features open to all. Bitcoin,
Public ® Anyone joins PoW with computing | Ripple,
Blockch power Ether
ain ® Network expansion is difficult eum,
® Slow transaction etc
® Private type blockchain
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computer network
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Private . aq,
relevant chain developmen
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II. Background

1. Consensus algorithm
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Fig. 2. PoW Process [4][5]
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Fig. 4. PoA Process [4][5]

4) PBFT(Practical Byzantine Fault Tolerance)
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III. Modified PBFT Algorithm

1. Research proposal
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-Select the number of replica nodes as necessary
through Primary

-Check the frequency of participation of candidates
during the selection process. Through this, it prevents
the recurrence of representative nodes of certain
nodes.

-Announcement of selection to candidates and
selection of automatic representative node if there
are no errors

Fig. 7. Representative Leader Re—election Process

2. Performance evaluation
2AE] PBFTY A=HIEE ¢dto] 2018W H & AL
iTJ B2 g Fustchslel Bt g8o= 3
Lt 2O YEYI FAH[E, HY LE5 U &

¥ S AelyE Tt

19

Table 2. Performance Evaluation Item

Item Contents

It measures the ability to process and

TPS(conside record transactions between

rin s .
g. participating nodes and is a key
Delegation
rocess) performance assessment component of
P distributed processing algorithms.
The number of nodes participating in
the consensus process and is related to
Network

the speed of consensus and the size of
exchange messages in the consensus
process, network traffic.
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(Intercept) X
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Call: #Modified PBFT

Im(formula = y1 ~ x1)

Coefficients:
(Intercept) x1
-0.81 1.93

Fig. 8. Unary Expression Generation Process for
Visualization
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Call: #PBFT
Im(formula = y1 ~ x)
Residuals:
1 2 3 4 5
08 22 -64 30 04
Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 3.600 4515 0.797 0.484
X 5.600 1.361 4.113 0.026 =
Signif. codes: 0 “*=*" 0.001 "*=+" 0.01 ‘*" 0.05 ‘. 0.1 " " 1

Residual standard error: 4.305 on 3 degrees of freedom
Multiple R-squared: 0.8494, Adjusted R-squared: 0.7992
F-statistic: 16.92 on 1 and 3 DF, p-value: 0.02602

Call: #Modified PBFT
Im(formula = y2 ~ x)
Residuals:
1 2 3 4 5
-0.6 34 -26-26 24
Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) -2.400 3.382 -0.710 0.52915
X 10.000 1.020 9.806 0.00225 *x*
Signif. codes: 0 “*x*" 0.001 "*=+" 0.01 ‘*" 0.05 . 0.1 " " 1

Residual standard error: 3.225 on 3 degrees of freedom
Multiple R-squared: 0.9697,  Adjusted R-squared: 0.9597
F-statistic: 96.15 on 1 and 3 DF, p-value: 0.002254

Fig. 10. Transaction throughput prediction per second
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Fig. 11. Compare Transaction throughput per second

IV. Conclusions
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