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Optimizing Small XOR-based Non-systematic Erasure Codes
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Abstract With the development of storage systems, the rapid rise of cloud storage has met the storing problem of high-
ly increased data quantity. However, now the single cloud storage is facing the risks of data confidentiality, security,
availability and vendor lock-in. To solve the above problems, we can construct the multi-cloud storage system with the
private protecting ability through using privacy protecting code(PPC) , which is an erasure code based on the XOR ope-
ration, This paper mainly analyzed the optimization coding algorithm on the PPC to improve the performance of enco-
ding operations, First, we designed an algorithm to search the optimal XOR scheduling sequence to reduce the XOR
times in encoding. Because the encoding/decoding calculation of the PPC can be expressed as the multiplication of gener-
ator matrix (0/1 matrix) and data vectors,it can be observed visually that the computation is proportional to the num-
ber of 1 of the generator matrix. And based on the optimal scheduling order, we can get better performance, The search-
ing result can be used to construct the multi-cloud storage system. Second, we can use the AVX2 technique of SIMD
parallel optimization to improve the encoding performance based on the optimization schedule. Through the experiment,
the performance of encoding based on the optimization schedule improves by 34. 8% ,and after being further optimized
by SIMD technique, the performance improves 107, 1%.
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