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ABSTRACT

This paper includes an intensional overview of the universal relation in database theory. It is
argued that all of the concepts therein can be intensionalized, and in so doing, can address
several attacks made against the universal relation.

1. Extended abstract

The universal relation is a concept that is now commonly used to express the semantics of dependencies
in relational databases 3.6 According to this idea, an interface is provided by a database to give the
impression that all queries and all updates are made on a single relation. This universal relation is in fact
the natural join of the relations that make up the database.

Before the introduction of the universal relation, assumptions about the real world had to be expressed
using functional dependencies and multivalued dependencies. The former are fairly easy to discern and
enumerate; however, the same does not hold for multivalued dependencies. The universal relation, when
appropriate, allows the multivalued dependencies to be automatically inferred from a single join dependency.

Databases built using the universal relation assumption make several basic assumptions, presented below.

1. Each attribute A is expected to play a single role. In particular, puns are not allowed. For example,
attribute ADDRESS cannot refer to both SENDING ADDRESS and to RECEIVING ADDRESS.

2. Each combination [X] of attributes is expected to have a unique meaning. For a given set X of
attributes, there may well be several relationships, but there should be one that is most basic.

3. All access paths to compute the connection on X represent the same “flavor” of relationship among
the attributes in X. This means that if there are several possible paths to compute X, they all have
the same basic meaning.

Much of the theoretical work in databases in the early eighties dealt with the problems of building
databases with universal relation interfaces. In most of these systems, an actual universal relation is never
really built. Rather, there are a number of base relations that participate in a join dependency, which defines
the universal relation interface. As a result, a user never need worry about how exactly to navigate through
a database.

Notwithstanding certain critiques (see 458 for a fuller discussion), the universal relation is very useful
for expressing the semantics of dependency theory. Nevertheless, it should be clear that the three basic
assumptions described above cannot be applied in all situations.

Some problems can be resolved in particular situations. Names can be lenghthened to ensure that all
attributes play a single role. But if a meta-database combining information from many different databases
were created, the information therein might be of such a different nature that it would be difficult to create
a universal relation.

What is important to note is that each of the three notions can be intensionalized. Suppose that there
were a natural notion of possible world in databases. Then the universal relation assumption would be
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transformed into the intensional relation assumption as follows: “In each possible world, each of the three
assumptions must be satisfied.”

It turns out that the natural concept of possible world already exists: it is the concept of “maximal
objects”. These correspond to the largest objects in which one is willing to navigate automatically. These
can be constructed automatically from the functional dependencies (essentially they ensure that there are
no functional dependency cycles in a maximal object).

In fact, the only navigation that should be explicitly given is navigation between maximal objects. In
fact, this was actually suggested in a 1983 paper . The banking example in that paper uses two maximal
objects: in one CUSTOMER means DEPOSITOR and in the other CUSTOMER means BORROWER. It is suggested
that aliases be allowed to indicate in which maximal object the object is considered to lie.

The intensional relation is therefore the universal relation in which one can navigate from one maximal
object to another. It is not just a technical trick: it should simplify many problems of interoperability
between heterogeneous databases. The full paper will present all of these notions formally.
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