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State Synchronization Scheme Supporting Multiple Rounds of PBFT Verification
Algorithm in Sharding

GAO Dong-xue, L1 Zhi-huai, DUAN Pei-pei and CHEN Yu-hua

School of Information Science and Technology,Dalian Maritime University, Dalian, Liaoning 116026, China
Abstract Sharding is one of the on-chain solutions for blockchain scalability. State sharding can solve the scalability problem of
the public chain without reducing security. Each state sharding only maintains a part of the state. There is a certain probability
that the proportion of Byzantine nodes will exceed one third in a single sharding,even if the probability of Byzantine nodes is no
more than one third in all nodes with PBFT consensus algorithm, resulting in the failure of verifying the consensus. Therefore, the
nodes in the sharding need to be reconfigured periodically, and multi-round PBFT consensus verification algorithm with small
time slots can effectively solve this problem. However,stateless nodes cannot work effectively.and new nodes need to synchronize
the state of the sharding. The state synchronization scheme based on candidate nodes queue for multi-round PBFT consensus veri-
fication algorithm is proposed to solve this problem. Nodes that are in synchronized state first enter the queue of candidate nodes,
and different candidate nodes are provided for each round of PBFT consensus verification. At the same time.a node gets a corre-
sponding credits based on its historical behavior record during status synchronization to help optimizing the subsequent algo-
rithm. Finally,experiment shows that the proposed scheme not only solves the problem of state synchronization, but also im-

proves the efficiency of consensus verification and the throughput of the system.

Keywords Blockchain, State sharding, State synchronization, Multiple rounds verification, PBFT
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