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Abstract: This paper presents an efficient data replication algorithm for distributed file systems. Virtual
machine technologies support hardware-independent application environments on the global IP network al-
lowing a user’s “system” to migrate as the user moves from place to place. However, replication of the users’
data to all possible destinations is expensive while on demand fetching gives unsatisfactory performance. We
propose a semantic data placement method based on the human behaviors specific to the users’ network lo-
cations. Our algorithm decreases file storage capacity notably while maintaining almost the same prediction
accuracy as a more aggressive replication algorithm.
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Fig. 1 Data Prefowarding overview.
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Fig. 2 An example of user event clustering.
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Fig. 3 Event cluster prediction.
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Fig. 4 Impact of varying number of weeks refering for file

access prediction.
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Table 1 Performance comparison between STAR and DPA.
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Fig. 5 Success ratio transition of access predictions by
DPA/STAR (week 1-6).
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Fig. 6 The number of networks on which files with a key file

extension were accessed (%).
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