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I/0 Reducing Strategy Based on Streaming Media Workloads

RYoUsEl TAKANO,* KAazUO AsaMi,te KoJi HONAMItoe
and YASUFUMI Y OSHIZAWA t

To reduce physical I/O requests by using buffer cache is required in streaming servers.
However, a commonly used cache algorithm such as LRU is not effective in streaming media
workloads. In this paper, we propose a new I/O reducing strategy called the Spanning Group
Caching (SGC) for streaming servers. It is based on the characteristics of stremaing media
workloads such as the following: (1) the access patern is periodical and sequential, (2) the
popularity distribution is usually highly skew. A simulation study of comparisons with the
SGC and LRU shows about 2.7 times I/O reduction under high workloads and about 2.8 times
under low workloads. As a result of SGC, what parts of the streaming media are automatically
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chosen to reside in the cache adapting with the changes in the popularity distribution.
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Fig.3 Stream and content.
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Fig.4 Block state transition.
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Fig.5 Concept of the Spanning Group.
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Fig.6 Spanning Group and block management.
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Fig.7 Popularity distribution.
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Table 2 Streaming media attributes.
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Table 4 Cache hit ratio.

usooo Zipf 00 0O
LRU SGC LRU SGC
0000 | 4.5 (1.0) | 20.2 (4.5) | 12.8 (1.0) | 36.4 (2.8)
0000 | 6.3 (1.0) | 28.9 (4.6) | 16.7 (1.0) | 44.5 (2.7)
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Fig.9 Cumulative distribution of reduced disk I/O.
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Table 5 Cache hit ratio with and without bridge

construction.

LRU SGC
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