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A Cooperative Caching Algorithm for
Cluster Distributed File Servers

Y OSHIAKI SUDOt

This paper describes a cooperative caching algorithm. This algorithm aims to raise perfor-
mance of cluster distributed file servers using idle server machines’ memory as a cooperative
file block cache. The algorithm is specially designed for cluster distributed file servers. It is
integrated in the cache coherence protocol that should be included in cluster distributed file
servers. Moreover, in order to realize efficient use of these file block caches on all server ma-
chines in a cluster system, this algorithm aggressively discards non-master copies of file blocks
in its cache memory using a new replacement algorithm called LRU with priority. In this pa-
per, we explain the design and implementation of our new cooperative caching algorithm.
We also present the performance evaluation result. The result shows that the algorithm is
efficient for improvement of total hit ratio in the distributed file system and reduction of the
number of disk access.
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Fig.1 Shared Logical Disk logical structure: The lower
layer is a virtual disk layer that controls disks,
cache blocks, and its consistency with network. The
upper layer is a file system layer that realizes user
file operation such like open, read, write, and so on.
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Fig.2 SLD uses read/write tokens to manage cache con-

sistency. 1. The machine A receives a READ token
from the onwer machine. 2. Then, the machine B
receives a READ token, too. 3. The machine C
sends a write request to the owner machine. The
owner machine revokes READ tokens from the ma-
chine A and B, and then sends a WRITE token to
the machine C.
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Fig.5 Hit ratio for each cooperative caching algorithm
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with four active processes which have the over-
lapped working set.
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Table 1 Disk access requests for each cooperative caching
algorithm with four active processes which have
overlapped working set.
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Fig.6 Hit ratio for each cooperative caching algorithm
with four active processes which have the distinct
(non-overlapped) working set.
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Table 2 Disk access requests for each cooperative caching
algorithm with four active processes which have
non-overlapped working set.
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32768 155787 128297 165508 65109 10240 191837 169861 196949 116410
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Fig.7 Hit ratio vs. various priority parameter W with four

active processes which have overlapped working set.
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Fig.8 Hit ratio vs. various priority parameter W with four
active processes which have non-overlapped work-
ing set.
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