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Super-chunking in Deduplication Storage Systems

Research Aims

Our research is motivated by problems facing storage deduplication
systems (DSS). We hope to devise mechanisms that reduce storage
requirements. One technique we are investigating is a mechanism
to reduce metadata storage requirements, especially for a
dataset which is backed up periodically, an evolving dataset.

Research Methodology
A prototypical DSS, as described in [1], was implemented. Figure 1
shows the data flow in the system, followed by descriptions.
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Figure 1. Prototypical DSS
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Super-chunks are groups of consecutive chunks identified by a
super-chunk fingerprint (hash of the chunk fingerprints). Figure 2
shows super-chunks being added to the prototypical system. We
generated super-chunks from FSL Trace Data [2], and noted the
differences in the volume of metadata.
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Figure 2. DSS with Super-chunking

Research Results

We found that recipe storage requirements without super-chunking
were 91GB. Using super-chunking reduced the recipe size to 20GB,
a reduction of 78%, as seen in Figure 3a.
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Figure 3. 50 FSL Trace backups: a) Cumulative Recipe Size,
b) Server Index Size

This reduction in recipe size by 71GB does not come without cost.
An additional super-chunk index is required on the server. This
index required an additional 1.5GB of server space, as seen in
Figure 3b.

Future Research

The super-chunk index size in Figure 3b (orange line) increases
faster than the chunk index size (blue line). This may be caused by
a lack of convergence of super-chunk boundaries, or inefficiencies
in generating super-chunks with a mix of new and existing
constituent chunks. This would be a good area for future research.
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