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ABSTRACT

The focus of this research is on the area of declarative rule-
based constraint programming, in particular on answer set
programming. Answer set programming (ASP) is an ap-
proach to rule-based constraint programming that has re-
ceived increasing attention over the last few years. Rule-
based programming seems like a natural way to represent
specifications for several problems. The aim is to develop
automated tools that enable solving hard mathematical and
engineering problems declaratively. On a general level the
goal is to obtain a deeper understanding of program devel-
opment in ASP. In particular, the idea is to develop answer
set programming into a more module-oriented direction in
which ASP programs would consist of modules that are com-
bined through suitable interfaces.

1. BACKGROUND AND MOTIVATION

Answer set programming [16, 17] is an approach to declar-
ative rule-based constraint programming that has received
increasing attention over the last few years. In answer set
programming (ASP) the problem at hand is solved declar-
atively by writing a logic program whose answer sets corre-
spond to the solutions of the problem, and computing the
answer sets of the program using a special purpose search
engine. The growing interest towards ASP is mostly due
to efficient search engines such as DLV [12], SMODELS [20],
and GNT [8] available today. Consequently, a variety of in-
teresting applications of ASP has emerged. Currently ASP
has applications in many areas, e.g., planning [17], prod-
uct configuration [21], computer aided verification [5], wire
routing in VLSI design [2] and logical cryptanalysis [6], just
to mention few.

The standard syntax of logic programs is that of normal
logic programs [15] with Clark’s negation as failure in the
bodies of rules. There are many generalizations to the ba-
sic syntax, e.g., disjunctive rules [7], and weight rules [20].
The semantics of the resulting classes of logic programs is

determined by generalizations of the stable model semantics
[3] that has settled as a leading semantics in ASP.

Despite the declarative nature of ASP, the development of
programs resembles that of programs in conventional pro-
gramming. That is, a programmer often develops a series
of programs for a particular problem, e.g., when optimizing
the execution time and space. As a consequence, there is
a need to ensure that subsequent programs which differ in
performance yield the same output. This gives rise to the
question in what circumstances different formulations are to
be considered equivalent. In [9], we develop a method for
verifying the equivalence of weight constraint programs sup-
ported by the SMODELS system [20]. In [19, 18] we extend the
same approach to a more general class of disjunctive logic
programs. Our tools [11] enable automated verification of
equivalence of these rather general classes of logic programs.
There are also other notions of equivalence proposed, e.g.,
strong equivalence by Lifschitz et al. [14] and uniform equiv-
alence by Eiter and Fink [1]. However, none of the current
notions of equivalence has all properties desirable, so more
work on the subject is still needed.

The aim of this research on a general level is to obtain a
deeper understanding of program development in ASP, in
particular to develop answer set programming into a more
module-oriented direction in which ASP programs would
consist of modules that are combined through suitable inter-
faces. Program optimization would thus involve optimiza-
tion at the module level and therefore, for example, the con-
cept of equivalence of logic programs should also be brought
to the module level. Module-based logic programming would
also enable the use of programs consisting of modules using
different semantics. Such programs could be handled if suit-
able translations between different semantics were defined.

2. CURRENT RESEARCH

The stable model semantics of disjunctive logic programs [4]
is based on classical models which are minimal with respect
to subset inclusion. As a consequence, atoms in disjunc-
tive logic programs are false by default. Often this is highly
desirable, but some problems become awkward to formalize
under such a blind minimization. On the other hand, parallel
circumscription [13] allows versatile use of minimized, fized
and varying atoms making formalization of certain problems
easier. In [10] we examine how the expressive power of par-
allel circumscription can be captured using disjunctive logic
programming. The key result is that when the use of varying



atoms is allowed, it leads to a proper increase in expressive
power.

It is typical that only certain atoms appearing in a logic pro-
gram are necessary to represent the solutions of the problem
formalized by the program. Other atoms act as auxiliary
concepts needed in the formalization and they might not
appear in other programs formulated for the problem. Con-
sequently, the models assigned to two programs, although
formulated for the same problem, may differ already on the
basis of auxiliary atoms. To verify equivalence of such pro-
grams one should be able to consider only the non-auxiliary
atoms in the model. This leads to the concepts of visible
and invisible atoms in a logic program and to the notion of
visible equivalence. We are currently finishing an extended
journal version of [9] where the effect of visibility on the
verification of equivalence is taken into account.

3. FUTURE ASPECTS

The goal is to make program development in ASP easier
and in general to make ASP methodology more accessible
for specialists in other fields than computer science. The
near-future tasks involve considering the following questions:
what properties answer set programming interfaces should
have and how should they be defined, how should modu-
larity be understood in ASP, and what properties should
be expected from a notion of equivalence for modular ASP
programs.
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