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Abstract Replication-based management schema is an important fault tolerance mechanism in large
scale distributed storage systems. In response to the demand of dynamic replication management in
distributed storage systems, a file popularity index named file support degree and its computation
model are proposed. Within this model, file’s parameters are periodically collected. By combination of
self-correlation of file support degree, file hits in previous collection cycle, accessed data volume and
file’s grade, a model that exactly reflects files’ replication requirement is built. To adapt to the
variable system load, the model dynamically adjusts its parameters, making the replication decision-
making to reflect real system status. Based on these work, some algorithms like load balancing,
replication adjustment and replication clearing are designed. To avoid a single data storage node being
overloaded, a data storage nodes’ load-balance strategy is proposed. In this strategy, data storage
nodes are divided into 3 groups: a holding group, an acceptable group and a begging group. There are
2 periodic procedures in the system, including replication adjusting procedure and replication clearing
procedure. In replication adjusting procedure, top P files are replicated to data storage nodes selected
based on the load-balance strategy. Replication clearing procedure is a long-periodic procedure,
because it needs many adjusting procedures to make the begging group be empty. This dynamic

replication management mechanism is proven effective through the given experimentations.
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Fig. 1 Periodic computation of data node.
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Table 1 Experimental Environment Configuration
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Fig. 6 Response time of read-intensive systems.
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