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Abstract: To alleviate the performance bottleneck of SHA-1 fingerprint computing of data de-
duplication in high-performance solid-state storage system, we propose an improvement strategy
for fingerprint calculation of data de-duplication, R-dedup, which uses Rabin hash instead of
original data to reduce SHA-1 fingerprint calculation. Based on content defined chunking
algorithm, R-dedup further divides each data chunk formed after segmentation into smaller 48-
byte length data slices. Owing to the shorter length of Rabin hash than the original data slice, the
collision probability of multiple Rabin hashes is very low, and the Rabin hash of data slice can be
obtained from the intermediate calculation results of sliding window of content defined chunking
algorithm. The Rabin hash of data slice is used to replace the original data as the SHA-1
fingerprint input value of the data chunk., so as to reduce the data calculation amount of SHA-1

function and improve the performance. Five representative datasets, including Linux kernel and
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imagenet, are selected to compare the data chunking performance,

SHA-1 computing

performance, index table retrieval performance and I/O performance between R-dedup and

standard content defined chunking of data de-duplication. The results show that R-dedup has only

about 4% error fluctuation compared with the standard content defined chunking method in terms

of data chunking performance, 1/O performance and index retrieval performance. Compared with

the standard content defined chunking strategy, R-dedup can improve the performance of SHA-1

fingerprint computing by 165% -422% and the overall system throughput by 6% -54%.

Keywords: storage system; data de-duplication; solid-state drive; Rabin hash;

performance improvement
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