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ABSTRACT

Semantic query optimization in database systems has
many advantages over the conventional query optimiza-
tion. The success of semantic query optimization will
depend on the set of relevant semantic rules available for
semantic query optimizer. The semantic query optimizer
utilizes a set of available semantic rules to further explore
extra query optimization plans for conventional query op-
timizer to choose. Semantic rules represent the dynamic
database state at an instantaneous time point. Finding
such set of relevant semantic rules can be very beneficial
to support both semantic and conventional query opti-
mizations. In this paper, we will show how to use induc-
tive logic programming approach to derive relevant rules
from the data in a database. Language bias as heuristic is
used to reduce the search space as well as the costs in the
process of inductive rule derivation. Effectiveness and ef-
ficiency of our bias generator algorithm are evaluated and
their evaluation results are presented in this paper.

1 INTRODUCTION

Query optimization in relational database systems has
been an active research subject for many years. The tech-
niques used for relational query optimization can be clas-
sified into conventional query optimization and semantic
query optimization. The conventional query optimiza-
tion utilizes syntactic and logic equivalence transforma-
tion of a query expression, and various statistical esti-
mation profiles of a database. The capabilities of con-
ventional query optimization are limited to syntactic in-
formation in a query expression, however. In compari-
son, semantic query optimization uses not only syntactic
transformations, but also semantic knowledge expressed
by semantic integrity constraints or semantic rules to aid
the query transformation (semantic equivalence transfor-
mation).

Early research work of semantic query optimization
can be traced back to knowledge-based query optimiza-
tion [11], QUIST (QUery Improvement through Semantic
Transformation) [14] [15], deductive logic-based approach

[3] [5], and others [4] [23] [24]. In QUIST [15], King used
a set of integrity constraints as a knowledge base to trans-
form or simplify a query into an optimized one by seman-
tic reasoning. Heuristics such as index introduction, re-
striction introduction, join elimination, contradiction de-
tection, etc. are used to explore more alternatives for con-
ventional query optimizer. Further, if there is contradic-
tion detected between a query and integrity constraints,
then it implies that the query cannot be satisfied. So the
empty answer to the query can be given directly from the
semantic transformation. Of course, the query is seman-
tically optimized since the query can be answered with-
out accessing the physical database. Charkravarthy et
al. [3] proposed a deductive database-based logic model,
which consists of extensional database (EDB), intensional
database (IDB), and integrity constraints (ICs), to for-
malize the semantic query optimization; and resolution
refutation method was used to perform semantic query
transformation. Siegel et al. [21] [22] used automatic rule
derivation method based on deduction to learn new rules
applicable to semantic query transformation. With the
set of user-defined integrity constraints and new derivable
rules associated with EDB and IDB predicates, more op-
portunities can be explored for both semantic query op-
timization and conventional query optimization. All of
these methods mentioned above [3] [5] [11] [14] [15] [20]
[21] [22] conduct semantic transformation based on a set
of integrity constraints, a set of intensional database pred-
icates(IDB), and a set of extensional database predicates
(EDB). But the rich semantics embedded in database in-
stances is overlooked in terms of semantic rule deriva-
tion [21] [22] and semantic query optimization. In this
paper, we will present a heuristic-based approach to in-
duce a set of relevant semantic rules from not only the set
of ICs, IDB and EDB predicates, but also the database in-
stances for semantic query optimization. From this point
of view, more semantic rules will provide more alterna-
tives for semantic query optimization.




