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Grouping Storage Optimization Method for Blockchain Ledger Based on Erasure Code
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1 College of Computer Science and Technology,Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China
2 School of Cyber Science and Engineering,Southeast University, Nanjing 211189, China

Abstract The traditional blockchain system adopts the full copy redundant storage mode and each node stores the same ledger,
so the blockchain storage burden is very large. At present.the relevant blockchain storage optimization methods can reduce the
data storage overhead,but still have the problems of poor scalability and low availability. Thus, this paper proposes a grouping
storage optimization method for blockchain ledger based on erasure code. This method introduces a new blockchain node,i. e. ,
grouping storage(GS) node,to solve the above problems. Since the blockchain ledger storage cost is mainly in the block file, the
GS node uses the erasure code to encode the block file,and stores the encoded block file in groups. In this way.each organization
maintains the same ledger, which greatly reduces the storage overhead of the blockchain and improves the availability of the
blockchain. For the storage expansion of the consortium blockchain, this paper improves and expands the file system of hyperle-
dger fabric based on the GS node,and redesigns its process of storing,recovering,and synchronizing block files, which enables the
scheme to work on the actual blockchain architecture. Finally, theoretical analysis and experimental results show that the pro-

posed GS node has made significant progress in storage overhead,and performs well in scalability and availability.

Keywords Blockchain, Storage optimization, Erasure code, Hyperledger fabric, Grouping storage
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Fig. 9 Minimum amount of lost storage space within an organization
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Table 1 Parameter configuration information of experimental system
%8 Li:1
CPU Intel(R) Core(TM) i7-6500 CPU @ 2.50 GHz
M % /GB 1.00
4B/ A 1
w4 /GB 20. 00

Linux H # iR & Linux version 3.10.0-1127.19. 1. el7. x86_64

BUERERA CentOS Linux release 7. 8. 2003(Core)
Docker J}{ A& 19.03.13
Go W& 1.14.6
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Table 2 Parameter information of blockchain architecture
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(b) History database, state database,and configuration history
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Fig. 10 Analysis of ledger storage of a single node
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(b) Comparison of blockchain network storage history
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Fig. 12 Encoding and decoding time cost test
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