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Abstract: A logistic function based mathematical model is proposed to solve the problem that,
mathematical model is not used to quantitatively analyze the relationship between the expected
chunk size and the deduplication ratio in the content defined chunking (CDC) based deduplication
method, resulting in the difficulty in optimizing the deduplication ratio by adjusting the expected
chunk size. The logistic function is used to describe the S-shaped variation trend of unique data on
the basis of observation on a large number of real data sets, and the problem that the unique data
is hard to be modeled by theoretical derivation is solved. It is assumed that the CDC process fits a
binomial distribution, and based on the assumption two metadata models are deduced

theoretically. The deduplication ratio model is finally deduced based on these two data models.
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Three realistic datasets are used to verify the deduplication ratio model. Experimental results

show that the R, value., which denotes the goodness of fit of the model, is greater than 0.9 in

most results inferring the correctness of the model. The mathematical model may facilitate the

study on optimization of deduplication ratio by reasonably setting the expected chunk size.

Keywords: content defined chunking; deduplication ratio; logistic function
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