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A Hierarchical Search Result Caching Based on Temporal and Spatial Locality
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Abstract: In a result cache, either document identifiers (docID cache) or the actual HTML pages (page cache) can be
stored to accelerate the response speed. For a fixed memory size, the docID cache can achieve a higher hit ratio
while the page cache can obtain higher response speed. This paper proposes a novel hierarchical result caching
scheme based on temporal and spatial locality, in which the result cache is firstly split into two layers: a page cache
and a doclD cache. In our scheme, page cache will be the first choice for answering some queries, and then the
doclD cache. In terms of average query response time, the results show that the proposed approach achieves a
substantial performance improvement than baseline method by 9% on average, and up to 11% in the best situation.
Secondly, the scheme also designs an adaptive prefetching strategy based on doclID cache. The experiments show
that the proposed scheme combined with the prefetching strategy can lead to an additional performance
improvement. And we finally build a complete and effective result caching scheme by capturing the temporal and
spatial locality of user search behaviours.

Key words: Page Cache; DocID Cache; Query Response Time
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Figure 1: Architecture of a large-scale, distributed WSE with a result cache.
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Figure 2: traditional result cache schemes: (a) Processing with page cache, (b) Processing with docID cache
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Miss Submit query(keywords, 2, 3) and cached in doclID cache
n>2 Hit Return page n
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