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1. Motivations

Understanding data semantics from existing rela-
tional databases is important for several applications
such as database maintenance and analysis, database
re-engeenering, data warehouse design or query optimiza-
tion. Such a knowledge is carried out in particular by in-
tegrity constraints. Among these constraints, functional de-
pendencies (FDs), which generalize the notion of key, and
inclusion dependencies (INDs), which generalize the no-
tion of foreign key, are by far the most common integrity
constraints in the real world. In the best case, these con-
straints were specified during the database design and,
hence, are available in the DBMS. Nevertheless, a seem-
ing invariant of production databases is that they become
disordered over time due, for instance, to incorrectly en-
tered data or incorrect use of the database. In this case,
integrity constraints have to be extracted from the database.

Among applications which can benefit from understand-
ing existing databases, we have chosen to focus more par-
ticularly on logical database tuning, i.e. the optimization of
database schema with respect to dependencies satisfied by
the database. Providing knowledge about dependencies sat-
isfied by a database can help a DBA to address several tasks
such as key or foreign key enforcement or denormalized re-
lation detection. Note that simplifying DBMS administra-
tion has been identified as a challenge for the database com-
munity [1].

2. A tool for database schema analysis

In this paper, we present a tool called DBA Compan-
ion which can be a help to deal with the understanding of
existing relational databases. The prototype integrates al-
gorithms dedicated to database analysis. This task rests on
data mining techniques which allow to design efficient al-
gorithms. Emphasis is put on algorithm efficiency to be able
to address operational situations, and then discover FDs and
INDs satisfied in a database instance.

Once integrity constraints satisfied by a given database
were discovered, it remains to select the most relevant ones,
i.e. eliminate accidental dependencies for instance. We pro-
pose two alternatives to provide a help to choose interesting
dependencies. The former is based on example databases:
an informative Armstrong database is an alternative repre-
sentation of a set of dependencies which can be a help to vi-
sualize existing or missing dependencies. The latter is based
on examining a workload of SQL statements: for instance,
attributes involved in join orders convey some hints to se-
lect relevant dependencies.

For a survey of our propositions, the reader is refered to
[3] and to the project web site [2].

Practically, the user opens an ODBC connection to a data
source and select the relations to analyse. He can afterward
perform several algorithms to study these relations (exact
and approximate FD inference, key inference, exact and ap-
proximate IND inference, informative Armstrong relation
(IAR) generation). The tool follows a loosly coupled ap-
proach with the underlying DBMS for algorithm execution.
For instance, IARs are generated in the DBMS which al-
lows the user to modify them and to reiterate the analysis
process from these new relations.
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