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The O3 System is a commercial Object-Oriented
Database Management System with a complete devel-
opment environment and a set of user interface tools.
In this presentation, we focus on the modularity and
application tuning facilities of the system.

Modularity

Class Inheritance and encapsulation are the key
object-oriented concepts which have proven to help
programmers in writing well structured, reusable and
maintainable code. However, as soon as the number
of classes and their corresponding inter-relationships
increase, the information system becomes more and
more complex. A new level of abstraction is needed
to provide modularity.

Modularity facilities are provided in O, through the
notions of schema and database. A schema is a collec-
tion of class definitions and persistent name declara-
tions. A schema may ezport other classes and thereby
allow other schemas to reuse (import) them. Details of
the implementation of these exported classes are com-
pletely encapsulated inside schemas. The structure
and method code of the exported classes are shared
by the importing schema, therefore guaranteeing con-
sistency. In addition, the imported classes can be re-
defined locally by defining subclasses. These set of
features are very important for code reusability. They
allow object-oriented programming in the large.

A Database is a collection of objects whose struc-
ture and behaviour conform to the structural and be-
havioural definitions of the schema to which it is asso-
ciated. Several different databases may be associated
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to the same schema. The entry points to a database
are the persistent names declared in its schema. As
with schemas, databases may also be imported by im-
porting one or more names. In this way, applications
running within the context of a database may access
another database by invoking a method which will run
against this “remote” database. This mechanism al-
lows data reusability, and is the basic model for com-
munication with possibly heterogeneous databases.

Application Tuning

Besides being able to control “classical” tuning param-
eters (e.g., size of the client and server caches, page
fill factor, etc), O, allows a database administrator to
optimize I/O operations on large databases by using
clustering and indexing mechanisms.

A DBA is able to exercise control of placement of
objects on disk via cluster trees. A cluster tree ex-
presses the way in which a complex object and its
components will be clustered together. Cluster trees
may rooted on named objects, or on classes of objects.
Arcs of the tree correspond to composition links. Clus-
tering conflicts due to sharing may arise. The DBA
may want to control the way in which they are re-
solved, and to do so, he/she may order the cluster
trees by priority.

Indexes may be defined on named collections. We
preferred to index on individual collections rather than
indexing on class extents (i.e., a system-defined collec-
tion gathering all members of a class) because in this
way only applications using the indexed named col-
lection bear the overhead of index maintenance. In
addition, inheritance is naturally taken into account
because of collections being polymorphic. Indexes
may be defined on composition paths, allowing the
0,;8QL query language optimizer to deal efliciently
with navigation-oriented accesses to objects.

Both indexes and cluster trees are data indepen-
dent, “physical schema” information attached to a
given database.



