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[ Abstract] As one of the key technologies of distributed ledgergblockchain is favored by academia and industry for its
decentralized , anonymous, and tamper-proof characteristics.It isswidelyused in finance, digital currency, public services, and
other fields.As one of the mainstream methods of blockchain, sharding technology can realize high-performance capacity
expansion on the chain without reducing the degree of decentralization of the blockchain, to address problems of insufficient
scalability and low throughput. This study introduces the sharding technology and related protocols of recent years,
summarizing the key theories and methods of sharding, comparing the sharding technology schemes in terms of of sharding
configuration, reconfiguration, intrachip consensus protocol, cross-chip consensus protocol, and state storage.The advantages
and disadvantages of different sharding schemes are further summarized with respect to the design of the network, transaction,
and sharding state. The characteristics ©f,some classical fragmentation technologies are expounded upon in terms of
performance and implementation mode, analyzing and summarizing licensed blockchain and unlicensed blockchain on-chip
consensus protocol, cross-chip consensus protocol, access scheme, state fragmentation mode, and the like.On this basis, the
current difficulties and challengesyof sharding technology are presented from the perspective of system level intra-sharding
and inter-sharding, suggesting future development prospects and research directions in this field.
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