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Abstract: To meet the requirements for the scalability, reliability and high efficiency of data
storage in large-scale storage system, a new kind of efficient storage fault-tolerance algorithm
with flexible scalability and high probability of decoding is proposed, named sparse random
erasure code(SREC). The property of sparse random matrix with equal row weight is used in the
algorithm. Firstly, the coding parameters are designed according to the scale of storage system
and the requirement of fault tolerance; then, the parity check matrix and the corresponding
generator matrix are constructed by using sparse random matrix; finally, the files are segmented
into blocks and the parity blocks are created by encoding procedure, thus the data storage with
different fault-tolerance requirements is realized. Meanwhile, by setting proper random
redundancy, the probability of successful decoding is made controllable. Simulation results and
theoretical analysis show that the proposed algorithm makes the fault-tolerance capability not
have to be restricted by the prime or the size of finite field, and that based on the proper random

redundancy, the successful decoding probability trends to 1, thus achieving the high reliability of
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data storage. Furthermore, the speeds of encoding and decoding are twice or more than those of

classic RS and CRS algorithms, and when the code length is long enough, this algorithm has

approximate optimal storage efficiency.

Keywords: storage system; fault-tolerance technology; erasure code; sparse random matrix
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