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Preface

In practice it is often the case that the available information is incomplete with respect to the
information that is supposed to be recorded in a database. This monograph considers the
problems raised by information incompleteness in the context of the relational model.

The basic semantic assumption is that an incomplete database represents a set of complete
databases (relations). We show that there are two natural lattice structures on the set of all sets
of relations. These lattices enable us to give precise meanings to operations performed on
incomplete databases. The operations are querying, dependency enforcement and updates.

There are several candidate tools for storing and manipulating databases with incomplete
information. We focus on generalizations of relations. These generalizations, called rables,
allow variables representing unknown values as entries, as well as entries constraining the
variables. We define four increasingly (syntactically) strict classes of tables and we study their
abilities to serve as a basis for implementing incomplete databases and the operations on them. It
turns out that the new class of Horn tables is the most significant from a practical point of view.
In this class of tables we are able to efficiently evaluate positive existential queries and in some
cases least fixpoint (recursive) queries. In Horn tables we can also efficiently incorporate the
information contained in one join dependency and a set of equality generating dependencies, as
well as hold the result of a subclass of the update operations.

An earlier version of the present work was submitted as the author' s Ph. D. dissertation in
1989 to the Department of Computer Science at the University of Helsinki. With respect to the
process of writing the thesis, I want to make the following acknowledgements.

The best way to learn a craft is to work under the guidance of a skilled professional.
Professor Kari-Jouko Riihd kindly initiated me in this way into computer science, He has given
me invaluable support through his constructive advice and through his balance and wisdom. I
am proud of being his student.

1 was very fortunate in coming into contact with Professor Esko Ukkonen. His deep
insight and sharp technical advice, as well as his warm-hearted encouragement, have been a
great source of inspiration for me. May the sun always shine for him. ,

I would like to express my appreciation of Professor Martti Tienari, who has created an
excellent research milieu, with fine facilities and a high standard for the staff to live up to. It has
been both a pleasure and a challenge to work at his department.
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The research community has many distinguished members, some of whom I would like
to mention in addition, since they have willingly shared their time and thoughts with me. They
are Serge Abiteboul, Paris Kanellakis, the late Witold Lipski, Pekka Orponen, Michalis
Spyratos, and Nicolas Spyratos. I am especially grateful to Serge and Paris, who granted me
the privilege of collaborating with them.

Finally, I would like to thank all my friends and colleagues at the Department of Computer
Science for creating a stimulating atmosphere to work in. The financial support of the Academy
of Finland and the Ministry of Education is also gratefully acknowledged. In addition, thanks
are also due to the referees of Springer-Verlag, whose reports I have used in trying to improve
the presentation of the material, and to the Department of Computer Science at the University of
Toronto, who provided the necessary logistics for the present work.

Toronto G. Grahne
September 1991
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