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Abstract

In this paper we study the problem of finding sets of views of minimal size which can
be used to compute the answers to a given set of queries. We consider bag-set semantics
(i.e. duplicate tuples are allowed in the answers of the queries but not in the database) and
focus on the class of conjunctive queries (i.e., a query given by a single non-recursive Datalog
rule) which represents the class of select-project-join SQL queries with equality comparisons.
The main results presented in this paper are: a) we show how to restrict the space of useful
views, i.e., views that may participate to a solution of the problem, and b) we show that the
problem of finding a minimal viewset is decidable, by giving a bounded space of viewsets in
which there exists at least one minimal.

1 Introduction

In many database research senarios [1, 2, 3, 6], we want to find a set of views of minimal size
(also called minimal viewset) that can be used to compute the answers to a given set of queries.
This problem appears in many environments such as distributed databases [6], data integration
[6], database security [3] and query optimization [9]. The problem of finding views to materialize
in order to efficiently answer queries (using equivalent rewritings) has been extensively studied
in the past under the name of view selection problem |1, 2.

Considering bag-set semantics (i.e., the base relations do not contain duplicate tuples, while
the answers of queries may contain duplicates), the view selection problem has been solved
only for conjunctive queries without self-joins (i.e., each relation name appears at most once
in each query of the given set of queries) [1]. Bag-set semantics [4] practically constitute the
best theoretical approximation of SQL semantics due to basic database design principles which
do not recommend duplicate tuples in base relations (normalization rules) [6]. The problem of
finding minimal viewsets has also been studied for set semantics in [5], where the authors prove
that the problem is decidable for both conjunctive and disjunctive viewsets. Considering bag
semantics (i.e., duplicate tuples are allowed in both base relations and queries answers), the
decidability of the problem can be easily derived from [2].

In this paper we study this problem by considering bag-set semantics, that is, we investigate
the problem of finding a viewset for a given set of queries and a given database instance such
that there exist equivalent rewritings for all queries in the given set using this viewset, and the
number of tuples resulted by applying the views on the given database instance are minimal
(among all possible viewsets that give equivalent rewritings to the given queries). We focus on
the class of conjunctive queries (i.e., a query given by a single non-recursive Datalog rule) which
represents the class of select-project-join SQL queries with equality comparisons.

The main results presented in this paper are: a) we show how to restrict the space of useful
views, i.e., views that may participate in a solution of the problem, and b) we show that the
problem of finding a minimal viewset is decidable, by giving a bounded space of viewsets in
which there exists at least one minimal.
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