Journal of Korean Society of Industrial and Systems Engineering
https://doi.org/10.11627/jksie.2022.45.1.001

Vol. 45, No. 1 : 1-9, March 2022
ISSN : 2005-0461 / EISSN : 2287-7975

Decentralization Analysis and Control Model Design
for PoN Distributed Consensus Algorithm

Jin Young Choi*'

* Young Chang Kim**

- Jintae Oh** - Kiyoung Kim**

*Department of Industrial Engineering, Ajou University

**Electronics and Telecommunications Research Institute

2]
=

Alo] 22 27

The PoN (Proof of Nonce) distributed consensus algorithm basically uses a non-competitive consensus method that can guarantee
an equal opportunity for all nodes to participate in the block generation process, and this method was expected to resolve the
first trilemma of the blockchain, called the decentralization problem. However, the decentralization performance of the PoN dis-
tributed consensus algorithm can be greatly affected by the network transaction transmission delay characteristics of the nodes

composing the block chain system. In particular, in the consensus process, differences in network node performance may significantly

affect the composition of the congress and committee on a first-come, first-served basis. Therefore, in this paper, we presented

a problem by analyzing the decentralization performance of the PoN distributed consensus algorithm, and suggested a fairness

control algorithm using a learning-based probabilistic acceptance rule to improve it. In addition, we verified the superiority of

the proposed algorithm by conducting a numerical experiment, while considering the block chain systems composed of various

heterogeneous characteristic systems with different network transmission delay.
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<Figure 2> Participation frequency for 14 nodes
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<Figure 3> Participation frequency for 24 nodes
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{Table 5> Results of Numerical Experiments

Config. | PoN + PCA-LPAR | PoN w/o control | p-value
Conf 1 0.9960 0.6797 0
Conf 2 0.9929 0.6899 0
Conf 3 0.9924 0.7019 0
Conf 4 0.9909 0.7043 0
Conf 5 0.9884 0.7122 0
Conf 6 0.9871 0.7146 0
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<Figure 4> Fairness variation for PoN without fairness control
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<Figure 5> (a) Fairness variation with learning phase
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