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Abstract. The simulation of a P system with current computers is a
quite complex task. P systems are intrinsically non deterministic com-
putational devices and therefore their computation trees are difficult
to store and handle with one-processor (or bounded number of proces-
sors) computers. Nevertheless, there exists a first generation of simula-
tors which can be successfully used for pedagogical purposes and also
as assistant tools for researchers. This paper summarizes some of these
simulators, presenting the state-of-the-art of the available software for
simulating (different variants of) cell-like membrane systems.

1 Introduction

Since Gh. Paun initiated Membrane Computing [31] as a new branch of Natural
Computing, a large number of variants have been considered, both concerning
the syntax and the semantics of the model.

In many of these variants, cellular systems are seen as devices of a generative
nature, that is, from a given initial configuration several distinct computations
may be developed (in a non deterministic manner) and they may produce dif-
ferent outputs. We can consider in this case that the system generates the set
of all the outputs of all the computations obtained from the initial configuration
(and this set can be interpreted as the language generated by the system).

There are other approaches where P systems perform computing tasks. For
example, if a certain number, n, is encoded somehow in the initial configuration
and we consider the cardinality of the output multiset as the result of the suc-
cessful computations, then we can interpret that the system computes a partial
function from natural numbers onto sets of natural numbers.

Finally, membrane systems can also be used to deal with decision problems.
In this cases, special objects yes and no are included in the working alphabet
and thus the system is able to produce a boolean output (accepting or rejecting
the input), in a confluent manner.

In all these approaches, we get the output of the computation from a final
configuration, looking at the contents of the output membrane or considering
the objects that have been sent out of the system, in the case of the external
output variant.



Unfortunately, since it is a machine-oriented model of computation, it is
usually a complex task to predict or to guess how a P system will behave when
we are designing a cellular solution to a problem. Moreover, as there do not exist,
up to now, implementations in laboratories (neither in vitro nor in vive nor in
any electronical medium), it seems natural to look for software tools that can
be used as assistants that are able to simulate computations of P systems.

This is the initial motivation for programming simulators. It is clear that such
software tools are very useful when trying to understand how a cellular system
works (both for pedagogical purposes and as an assistant tool for researchers).
Another important point is that the formal verifications of the cellular solutions
designed in this framework are specially hard, and having a simulator at hand
allows us to get quickly and easily information about the evolution of P systems
that can be used as starting point for a formal verification, maybe suggesting
invariants that can be useful for the proofs.

The paper is organized as follows. In the next section, some general consid-
erations about the processes of the design and development of simulators of P
systems are given. Section 3 is devoted to the simulators that work with tran-
sition P systems and run on sequential machines. Section 4 deals with parallel
and distributed simulators (also simulating transition P systems) and section 5
presents simulators for P systems with active membranes, including a session of
one of them. The paper ends with a section devoted to other software and some
conclusions.
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