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Abstract

In this paper we show that the language of declarative
logic programming (DLP) with answer sets and its exten-
sions can be used to specify database evolution due to up-
dates and active rules, and to verify correctness of active
rules with respect to a specification described using tem-
poral logic and aggregate operators. We classify the spec-
ification of active rules into four kind of constraints which
can be expressed using a particular extension of DLP called
Smodels. Smodels allows us to specify the evolution, to
specify the constraints, and to enumerate all possible ini-
tial database states and initial updates. Together, these can
be used to analyze all possible evolution paths of an active
database system to verify if they satisfy a set of given con-
straints.

Active databases have tremendous potential to sim-
plify database programming by specifying appropriate
ECA(Event-Condition-Action) rules. One impediment to
their widespread use has been the need for design method-
ologies and verification techniques to show that a set of
rules is consistent and satisfies the system requirements.

Database triggers are typically activated when a particu-
lar update occurs. When we have a set of triggers, an update
which is activated by one trigger can activate other triggers
and can create a sequence of updates. A designer of an ac-
tive database should make sure that sequences of updates
do not violate the ”purpose” of the triggers. Triggers are
an essential component of active database systems and are
now part of the SQL3 database standard. After their im-
plementation in several research prototypes, they are now
incorporated in commercial database systems such as Ora-
cle, Sybase and IBM’s DB2-V2 [1].

There has beenmuch work on the syntax of triggers, how
they are to be executed, their execution models, and their
implementations, and some work on formal frameworks for
active databases in regards to semantics and expressive-
ness. However, comparatively fewer work has been done
on methodologies to design triggers, specify what triggers

are supposed to achieve (their ”purpose”), and ways to ver-
ify their correctness.We have made some progress on these
issues in [2] where we developed a specification language
for triggers which can be used to specify the purpose of trig-
gers.

In this paper, we show how one can simulate the effect
of active rules (triggers), specify their purpose, and a lim-
ited verification of the correctness of a set of triggers with
respect to its purpose. For this we use declarative logic pro-
gramming (DLP) with answer set semantics and the Smod-
els system [3].

Using Smodels, we can also enumerate all possible ini-
tial database states and initial updates, and specify active
rules. In this way, the database evolution can be specified
and tested against a given specification. If it satisfies all
constraints of the specification we can conclude that the set
of active rules is correct with respect to the specification.

Our work in this paper extends our earlier work in [2]
where we identified state and trajectory invariance and
maintenance constraints as important parameters in specify-
ing the purpose of triggers and defined correctness of trig-
gers. Here we show DLP and Smodels to be a candidate
language for both specification and perhaps even to serve
as the engine for a trigger verification system. Developing
a general trigger verifications system with a DLP engine is
one of our future goals. The full version of this paper is
available at: http://www.public.asu.edu/�mutsumi/active-
db/papers/icde02.pdf or icde02.ps.
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