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The implementation of cache mechanism
on the thread virtualization environment for cell cluster

MASAHIRO YAMADA, ! YURI NisHIKAWA, !
MAasATO YosHIMIT? and HIDEHARU AMANOT!

Generally, we use inter-node communication libraries such as MPI for parallel
distributed processing in a cluster. However, for a cluster with multi-core, in
addition between nodes, it is needed for us to program a multi-thread program-
ming between cores. So, we must learn two types of parallel programming that
have different nature.

Therefore, we have proposed the thread virtualization environment which vir-
tualizes us multiple cores in multiple nodes connected to a network as if they

are in one node, so only multi-thread programming is required to use many pro-
cessing cores. If we use this environment, we only need the knowledge of multi-
thread programming techniques to effectively utilize the computing resources in
multiple nodes. However, long inter-node communication delay could possibly
downgrade performance in some applications. In this report, we implemented
and evaluate tha cache mechanism for reducing the delay of inter-node com-
munication. The count of inter-node communication is reduced by the cache
mechanism, and on Leven Schtein Distance application, we confirmed that the
time of inter-node data transfer is shortened as much as 5%.
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Fig.1 The structure of Cell/B.E.
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Fig.2 The structure of PPE and SPE.
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Fig.3 A parallel distributed process of the Cell cluster.
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Fig.4 Image of the Thread Virtualization Environment.
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Fig.5 The structure of the Thread Virtualization Environment we designed.
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Fig.6 The cache mechanism.
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Fig.7 The feature of parallelism about Leven Shtein Distance.
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Fig.8 The comparison between non-cache and cached data transfer.
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