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Abstract. Software simulators for P system are nowadays the main tool
to carry out experiments in the field of Membrane Computing. Although
the simulation of a P system is a quite complex task, current simulators
have been successfully used for pedagogical purposes and also as assistant
tools for researchers. Up to now, simulators have always been designed
to deal with a specific model of P systems. In this paper we present a
new simulator which is not oriented to only one model of systems, but it
allows the researcher to experiment with many existing models or even
create new ones.

1 Introduction

Since Gh. Paun initiated Membrane Computing [21] as a new branch of Natural
Computing, a large number of research lines have arisen in the field, both con-
cerning the syntax and the semantics of the model. For example, we can consider
P systems from a generative point of view, where starting from a fixed initial
configuration, the system may generate nondeterministically a set of different
outputs (that can be strings over some alphabet or also natural numbers); we
can choose an accepting approach, where the system accepts or not at some in-
put that is introduced at the beginning of the computation (this input can be
a number, a word from a certain language, or an instance of a decision prob-
lem); we can also interpret the evolution of the P system as a computing process
where some function is simulated (given an input n, the output of the system
will be f(n)); or we can think of any other interpretation of the behavior of the
P systems adequate to our purposes.

Irrespectively of the selected approach, it is usually a complex task to predict
or to guess how a P system will behave. Moreover, as there do not exist, up to
now, implementations in laboratories (neither in wvitro nor in wvive nor in any
electronical media), it seems natural to look for software tools that can be used
as assistants that are able to simulate computations of P systems.

In the literature, several simulators can be found, but all of them have been
designed to make experiments within a specific model of P systems, that is,
both the set of possible types of rules and the way such rules are applied are



fixed. Thus, it becomes a difficult task to compare several solutions to a prob-
lem designed in different models, and these type of software cannot be used to
investigate new possibilities beyond the usual models.

In this paper we propose a new tool which is born with the hope of becoming
a tool for the creativity in Membrane Computing. It deals with several of the
current models for P systems, also allowing to mix them in order to explore
new possibilities. Indeed, its main feature is its modularity and the ability of
embedding new P system models in future releases with a minimal modification
of the code.

For example, in the current version, we have not included rules of endocytosis
and exocytosis (mainly because, to the best of our knowledge, these have not
been used yet in the solution of problems). Nevertheless, these rules can be
included in future versions and coexist with the current ones. We will discuss
more about the modularity of our simulator in Section 4.

The paper is organized as follows. In the next section, an overview of the
current simulators is given. Section 3 presents the simulator for confluent P
systems (SCPS). Section 4 is devoted to discuss the improvements of this tool
with respect to other previous simulators, and the paper ends with some final
comments and conclusions.
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