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Implementing Cooperative Caching for Gfarm File System
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Abstract: In the field of high performance computing, there is a demand for improving the performance of
distributed file systems to deal with large data more efficiently. A memory cache is important to achieve high
performance in file systems because fetching data from memory is much faster than fetching data from disks.
However, the amount of memory in storage nodes is limited. Cooperative caching is a method that can solve
this problem. This method enables distributed file system clients to read the memory cache of other clients.
We propose a cooperative caching mechanism for Gfarm distributed file system. The proposed mechanism
makes use of page caches provided by Linux kernel. In this paper, we show the design of the mechanism and

report the results of preliminary evaluation.
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Fig. 1 File access in Gfarm file system
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Fig. 2 The architecture of Gfarm with gfarms2fs
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Fig. 3 The architecture of Gfarm with kernel module
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Fig. 4 Read access using our mechanism
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Table 1 Experimental environment
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Fig. 6 Throughput of reading a 1GB file
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