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Review of Blockchain Consensus Algorithm

ZHOU Kai,CHEN Fu, LU Tianyuan and CAO Huaihu

School of Information,Central University of Finance and Economics,Beijing 102206, China

Abstract The consensus algorithm is a critical technological cornerstone of blockchain, facilitating consistency among nodes
within a distributed system concerning specific data. The primary bottleneck in current consensus algorithms lies in the impact of
communication complexity on blockchain performance.specifically in terms of latency and throughput. To address these challen-
ges,this paper presents a comprehensive analysis the development of consensus technology,with a particular focus on the Basic-
Round(BR)-based Directed Acyclic Graph(DAG) classification criterion. The present study aims to analyse the core principles of
the BR-DAG consensus algorithm and the consensus process. The objective of this analysis is to mitigate the inherent limitations
of BR-DAG consensus algorithms by reducing network communication latency, enhancing convergence speed, and increasing
transaction throughput. This study offers an extensive review of the current state of research,existing challenges.and emerging
trends in advanced consensus algorithms, with a specific emphasis on BBCA-Chain. Furthermore, we propose a robust evaluation
framework designed to facilitate the comparative analysis of various consensus algorithms based on throughput,latency,and other
performance dimensions,aligned with established classification criteria. Finally,it discusses the prevailing challenges faced by con-
sensus algorithms and proposes future research directions that should focus on BR-DAG and Rho-calculate. This includes the de-
velopment of concurrent computation models based on message interaction delivery and the formal verification of consensus algo-
rithm correctness. To achieve a high-throughput,low-latency,and robust consensus algorithm, formal verification methods can be
employed.

Keywords Consensus algorithm, Blockchain. Byzantine fault tolerance, BBCA-Chain, Rho-calculate
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Fig. 11  Flow chart of Sailfish consensus
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