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Research on Aggregate Query Matching in Semantic Cache
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Abstract  queries are pervasive in massive database applications whose execution tends to be time
consuming and costly. Therefore promotion of their efficiency will largely improve the performance of the
system. Semantic cache is a novel scheme for aiding query evaluation that reuses the results of previously
answered queries. But little work has been done on semantic cache involving aggregate queries. This is a
limiting factor in its applicability and it is mostly used in small scale database applications. In order to utilize
semantic cache in massive database applications it is necessary to extend semantic cache to support
aggregate query. In this paper query matching is identified as a foundation for answering query using
semantic caches. First a formal semantic cache model is proposed which supports aggregate query and
provides the basis for the whole research. Then the condition of query matching is presented and query
matching is classified. Next two algorithms are proposed for aggregate query matching. These two
algorithms are applied to a massive database application project. Its result proves the efficiency of the

algorithms.
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Fig. 1 Impact of semantic cache on aggregate queries.
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Table 1 Aggregate Query Matching Cost and Query Response Time with Different Scale of Semantic Cache Items

1

Number of Semantic Cache Items Query Response Time ms Query Matching Cost ms  Query Matching Cost/Query Response Time %

50 187.677 0.87586 0.467
100 188.897 1.751 0.927
150 189.235 2.631 1.389
200 190.077 3.501 1.842
250 192.453 4.368 2.269
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Fig. 2 Ratio of aggregate query matching with different

scale of cache.
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Research Background

With the increase of massive database applications in critical business how to improve aggregate query performance has become a
key problem that needs to be solved urgently. Therefore efficiently executing aggregate queries is very important. Semantic cache is a
novel scheme for aiding query evaluation that reuses the results of previously answered queries. But little work has been done on
semantic cache involving aggregate queries. This is a limiting factor in its applicability and it is mostly used in small scale database
applications. In order to utilize semantic cache in massive database applications it is necessary to extend semantic cache to support
aggregate query. Query matching provides foundation for answering query using semantic caches. Therefore we research on
aggregate querying in this paper. We propose a formal semantic cache model firstly. Based on this model the conditions of aggregate
query matching are discussed. Finally two algorithms are proposed for aggregate query matching and applied to a massive database
application project. Our work is supported by the National High-Tech Research and Development Plan of China under grant Nos
2003AA111020 2003AA115210 2003AA115410 and 2004AA112020.



