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Research on Layering and Sharding of Blockchain for Industrial Internet

BAI Shouzhen, CHEN Meijuan
(College of Communication and Information Engineering,

Nanjing/University of Posts and Telecommunications, Nanjing 210003, China)

[ Abstract] The blockchain technology can effectively solve the‘increasingly jprominent security and privacy issues in
the industrial Internet because its non-tampered and decentralized characteristics. However, the throughput of the current
mainstream blockchain platform is far from satisfying the requirément for rapid on-chaining of massive data in industrial
Internet, and the high redundancy storage mechanism adopted by the traditional blockchain can not be applied to
industrial scenarios.A layering and sharding blockchain architecture is established.The block data is layered and stored in
multiple distributed cloud servers and edge servers to cope with the increasing amount of data in the industrial Internet.
Based on the topology between the edge servers, an improved blockchain network sharding algorithm based on complex
network community division algorithm is designed torimprove the throughput of the blockchain network and shorten the
sharding time.The block broadcast processs formalized as a spanning tree, and the influence of block broadcast time on
throughput is demonstrated. Based on<this, a leader-node selection algorithm in the shard based on spanning tree is
proposed to further improve the throughput of the blockchain network.The experimental results show that compared with
the classical complex network community division algorithm, the improved blockchain network sharding algorithm can
shorten the sharding time by approximately 36% without sacrificing the sharding quality and simultaneously reduce the
broadcast time of blocks in each shard.
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