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Abstract: This paper proposes a highly efficient data reallocation method for a system reconfiguration case
such as storage expansion in an operated distributed storage system applied Risk-aware Data Replication
(RDR) to. RDR is a data availability optimization method against a widespread disaster such as an earth-
quake, which makes site pairs for data replication based on the site-to-site disaster risks in a distributed
storage system such as branch offices of governments or companies. RDR can improve the availability of the
reconfigured system because the reconfiguration changes parameters for the optimization. However, it can
cause huge data replication that burdens the system for a long time. Therefore, this paper proposes two
methods for changing replication sites, which allows to reselect only a part of the sites, to improve the data
availability with small amount of replication data. The earthquake simulation results show that the pre-
selection method, which makes higher risk sites reselect new replication sites on the priority basis, gets the
same availability with the RDR reapplication case with 34% of data replication amounts, and that is much
better than the combined selection method, which gives each site an opportunity to reselect new replication
sites based on the original objective function.
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Fig. 1 Replication site decision problem in 4 sites case.
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Fig. 2 Simulation results on data available ratio.
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