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Cost-based Optimization for Pair-matching Problem

TAKAHIRO HAMADA,* SHUICHI NISHIOKA, "t MAKOTO ONIZUKA't
and MASASHI YAMAMUROff

Internet matching services, such as bartering, and recruiting, have grown. Their main
function is to detect two-party exchanges from a huge number of users, in which each user’s
demand is satisfied by the supply of the other user. A user can be modeled as a pair of demand
and supply expressed by queries and data, respectively. Thus the pair-matching problem of
two-party exchanges is to identify a set of pairs in a pair database whose data and queries
crossly match the query and data of an incoming query pair. For this problem, there are sev-
eral possible execution plans and the optimum plan depends on a query pair and the statistics
of the database. In this paper, we propose a cost-based optimization technique for the pair-
matching problem. Similar to the optimization of relational join operations, we obtain two
nested loop plans and a single merge plan by leveraging the database query processing and
stream data processing. We describe a cost model for these plans, derived by investigating the
database and stream processing algorithms and by pre-evaluation phase experiments. The
experimental results of execution phase verified that our optimization technique could select
the optimum plan with very high precision.
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pair-match(P, p(d, q))

= {p(di,q:) € Plq; € evalg(d,Q), eval(d;,q) = true}
= {p(di, qi) € P|d; € evalp(D,q), eval(d, q;) = true}
= {p(di, qi) € Plg: € evalq(d,Q),d; € evalp(D,q)} (c)
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Fig.4 Pair-match rewrites.
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Fig.5 Plans for pair-matching problem.
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Fig.6 Matching system.
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Table 2 Weight of factors.
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Fig.8 Database query processing costs.
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Fig.9 Stream data processing costs against incoming
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