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Agents as constraint objects

I.E. Shvetsov, T.V. Nesterenko

In the paper a multi-agent technology based on integration of the object-
oriented approach and constraint programming is proposed. The key notion of
this technology is an ”active object” that has three specific features. First, an ac-
tive object has the ability to change its state based on the analysis of the states of
other ”visible” objects. Second, the interaction of active objects is asynchronous
and controlled by events rather than messages. Third, the behavior of an active
object, that is, its transitions from one state to another, is described by constraints
rather than methods. In addition, we propose a new solution to the problem of inte-
grating imperative programming with constraint programming. In the technology
of active objects, it is the constraint paradigm which plays the leading role. It is
extended by the capability of simulating sequential processes, using the mechanism
of conditional constraints and the semantics of the tick-by-tick computations.

Introduction

The agent paradigm is very popular in modern programming, especially in
the field of artificial intelligence [1]. It considers the software system as
a collection of independently specified entities that can communicate with
each other and the external world. In contrast to the ordinary objects,
agents are more intelligent and more independent.

In this paper we propose a multi-agent technology based on integra-
tion of the object-oriented approach and constraint programming. The key
notion of this technology is an “active object” that has three specific fea-
tures. First, an active object has the ability to change its state based on
the analysis of the states of other "visible” objects. Second, the interac-
tion of active objects is asynchronous and controlled by events rather than
messages. Third, the behavior of an active object, that is, its transitions
from one state to another, is described by constraints rather than methods,
whereas methods are used only to implement the basic machine-dependent
functions, for instance, output of the graphical image of the object to the
screen, or the object’s interaction with external devices (mouse, keyboard,
sensors, etc.).

The principal advantage of the constraint-based approach is declarative
programming style. However, usually this approach is used to solve a rather
narrow class of problems which are reduced to the constraint satisfaction
problem (CSP). The solution to this problem consists in the transition from






