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alarms is, in fact, safe.) A protocol is accurate if, whenever an alarm is raised, there is in-
deed a state in which the constraint is violated. Although accuracy is a desirable feature of
a constraint checking protocol, it is not always necessary—in some environments a limited
number of “false alarms” is tolerable.

Our last definition involves the representation of database updates.

Definition 9. Consider a relation R in a local database system of a federation. When R is
modified, we use �R to denote all modified tuples (inserted, deleted, or updated), �+R
to denote all new tuple values (inserts and after-images of updates), ��R to denote all
old tuple values (deletes and before-images of updates), and�0R to denote all unmodified
tuples. We refer to all forms of�’s as delta sets. We assume that delta sets correspond to the
modifications performed by a single local transaction, however other update granularities
can be used without affecting our protocols. 2

2.2. Basic Architecture and Assumptions

Figure 1 depicts the basic architecture we address for integrity constraint checking in feder-
ated databases. To develop our protocols we consider the restricted case of two databases,
each containing a single relation. In practice, most multi-site constraints involve only two
databases or can be reformulated as an equivalent set of two-site constraints. However, our
protocols can be generalized to handle constraints overmore than two sites—see Section 4.3
for a discussion. Generalizing to more than one relation per site is straightforward.

Figure 1. Basic architecture

In the diagram, DBR and DBS denote two local database systems managing relations
R and S, respectively. Connected to the local database systems are constraint managers,
CMR andCMS in the diagram. There is one constraint manager for each local database—
each constraintmanager handles the global constraints thatmay be invalidated by operations
on its corresponding database. (Consequently, each global constraint is replicated at every
site containing data involved in the constraint.) We assume that any local constraints are


