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Abstract A conjunctive Boolean text query refers to a query that searches for text documents
containing all of the specified keywords, and is the most frequently used query form in information
retrieval systems. Typically, the query specifies a long list of keywords for better precision, and in
this case, the order of keyword processing has a significant impact on the query speed. Currently
known approaches to this ordering are based on heuristics and, therefore, cannot guarantee an optimal
ordering. We can use a systematic approach by leveraging a database query processing algorithm like
the dynamic programming, but it is not suitable for a text query with a typicaily long list of keywords
because of the algorithm’s exponential run-time (O(n2"")) for n keywords). Considering these
problems, we propose a new approach based on a property called the join sequence separability. This
property states that the optimal join sequence is separable into two subsequences of different join
methods under a certain condition on the joined relations, and this property enables us to find a
globally optimal join sequence in O(n2™). In this paper we describe the property formally, present an
optimization algorithm based on the property, prove that the algorithm finds an optimal join sequence,
and validate our approach through simulation using an analytic cost model. Comparison with the
heuristic text query optimization approaches shows a maximum of 100 times faster query processing,
and comparison with the dynamic programming approach shows exponentially faster query
optimization (e.g., 600 times for a 10-keyword query).
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Algorithm OptfoinSeq (S)
/* S: input join sequence */
1.8’ := OptDecSeq(S)
2. (S;Sp) := OptSeparation(S’)
3.return (S5;Sp)
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Algorithm OptDecSeq(S)

/* Find the opt. nested-loop join seq. of $*/

1. Calculate the rank r(R) for each relation Rin S
2.Sort Sby r

3.Return S
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Algorithm OptSeparation(S)
/* Separate S into the optimum 5;and Sp
Note: S has been sorted by the rank in OptDecSeq. */
1.5;:= empty sequence /* initial value of 5;*/
2. Sp:= S /* initial value of Sp*/
3. Sort Sin the increasing order of the relation cardinality and store the result in S-card
4. Calculate the cost C(5) of the initial sequence
5.While moving relations fram Sp to S;one after another according to the order in S-card,
calculate the cost C{S; Sy of the resulting sequence after each move
6.Choose the S, Sp that has the minimum cost among the initlal C(S) and those from Step §
7.Return (S; Sp)
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