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Abstract Blockchain technology is characterized by decentralization and tamper resistance,and has a wide range of application
prospects. However,it is difficult for blockchain systems to support large-scale distributed data management and transactions,so
the performance and scalability of blockchain have become important research directions. At present, researchers have proposed
some solutions to improve the performance and scalability of blockchain by modifying the data structure and consensus algorithm
on the chain,and adding off-chain operation technology. Among them.,the most practical method to achieve horizontal scalability
with the increase of network scale is sharding technology. As an on-chain scaling method,sharding technology is a method to di-
vide the entire blockchain network into multiple segments to facilitate the simultaneous processing of multiple transactions or
contracts. Each shard can operate independently,with its own transaction history and state,improving the performance and sca-
lability of the blockchain without sacrificing centralization. Previous studies on blockchain sharding technology have focused on
introducing transaction consensus in sharding,while ignoring the sharding strategy mechanism and sharding architecture. There-
fore, this paper first systematically analyzes the existing sharding blockchains.divides the design process of sharding blockchains
into several parts:architecture setting,node selection, node allocation., transaction distribution, transaction processing,and shar-
ding reconstruction,and analyzes the functions and properties of each part of the design process of sharding blockchains. Second-
ly,the sharding architecture is classified and summarized. This paper focuses on various sharding strategies and mechanisms,ana-
lyzes their advantages and disadvantages,compares mainstream sharding blockchain systems,and analyzes their scalability and re-
liability,including system throughput,delay,communication overhead,node randomness,sharding security,and cross-shard smart
contracts. Finally, future research directions are proposed.
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