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HCSIM: An Indexing Method for Long-Lived Frequent Block-Level Snapshot
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Abstract  Snapshot-based backup techniques can protect data from accidental and physical errors
and support reliable storage. The long-lived frequent snapshot is low in search efficiency. because
of the shared data between versions. Up to now there is no efficient indexing method for the long-
lived frequent block-level snapshot. Adapting the block-level snapshot distributing features, this
paper proposes a general-purpose two-dimensional indexing structure: Hierarchical Clustering
Snapshot Indexing Method (HCSIM). The experimental results show that HCSIM can dramatic-
ally increase indexing storage efficiency than traditional temporal and spatial indexing structure
Overlapping B+ Tree. At the meantime, HCSIM can achieve better query efficiency in the con-
text of long-lived snapshot management. The theoretical analysis exposes that HCSIM structure
can achieve better balance between storage and query efficiency than nowadays block-level snap-

shot indexing method.
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With the explosive growth of information service and
maturity of disk techniques. the data protections have became
top priority for business organizations and individuals. The
block-level snapshot-based incremental backup techniques
support online replication and improve backup frequency and
recovery efficiency than traditional daily incremental backup
technique. Despite of these importances, the challenge is that
there is no efficient access method for the long-lived online
multi-version snapshots. The problem is that the frequent in-
cremental snapshot not only produces large volume size but
also generates complex dependency between versions. Cur-
rently, the multi-version snapshots are maintained in recover-
y log or in dedicated snapshot system. These strategies are
not fit for long-lived block-level multi-version snapshot man-
agement.
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tering Snapshot Indexing Method ( HCSIM). The authors
first analyze block-level protection techniques by mathemati-
cal model and get the “continuity” and “localization” distribu-
tion features. Adapting the these features, HCSIM uses an
interval indexing entry to index a continuous chunk of data
and hierarchical snapshot consolidating method to shorten
traveling path in the long-live snapshot retrieval process.
HCSIM can dramatically increase indexing storage and re-
trieval efficiency than traditional multi-version DB indexing
structure Overlapping B+ Tree. At the meantime, HCSIM
can achieve better balance between storage and query efficien-
cy than nowadays block-level snapshot indexing method.

The work of this paper belongs to the project “The Key
Techniques of High-end Massive Storage System and Appli-
cation Demonstration for Next Generation”. The authors de-
sign and implement the long-lived block-level snapshot inde-
xing method to directly support key techniques for data back-
up and data protections by software. They also present a bas-
ic idea for application independent data protection technique

in third-party disaster tolerant application.



