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Access-Pattern and Bandwidth Aware File Replication Algorithm

for a Grid File System

Hrtosu1 Sato,it Satosnr Marsvoka 112 and Tosuio Enpof!

We propose an automated replication algorithm for a grid file system that considers file
access frequency and replica maintenance policy, and that allows most of I/O accesses to
be performed within given throughput and storage usage thresholds, while simultaneously
minimizing replica transfer time. Our algorithm models the replication problem as a combi-
national optimization problem, where the constraints are derived from the given throughput
and storage usage threshold, and various system parameters collected from direct file access
monitoring. Our simulated-based studies suggest that the proposed algorithm can achieve
higher performance than simple techniques, such as ones that always or never create replicas,
while keeping storage usage very low. The results also indicate that the proposed algorithm

can perform comparably with manual replica placement.
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