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The Class of Cartesian Product Problems
in Deductive Databases and Its Algorithm

SusuMu SuzuklIt and TOSHIHIDE IBARAKIft

We define a new problem class of deductive databases, called the Cartesian product problem
class (abbreviated to the CP class). The CP class is a subclass of the datalog problem class,
and includes the right-linear problem, the same generation problem and others. To solve
the CP class efficiently, we propose the Cartesian product method (abbreviated to the CP
method). Although all the existing methods generate ground atoms as intermediate data, the
CP method generates Cartesian products, each of which compactly expresses a set of ground
atoms. Thus the CP method tries to reduce the number of generated intermediate data and,
consequently, to solve problems efficiently. Among the existing methods applicable to the
whole CP class, the magic set method seems most efficient. For performance comparisons of
these two methods, we conducted experiments with two types of modified same generation
problems, where one had two recursive rules and the other a non-linear recursive rule. The
experimental results show that the CP method is more efficient than the magic set method
when problems densely contain the facts generated at random.
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Fig.3 Average CPU time for Problem 1.
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Fig.4 The average size of memory for Problem 1.
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Fig.5 The average number of gase’s and that of ga’s for
Problem 1.
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Fig.6 Average CPU time for Problem 2.
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