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Preface

Membrane computing was initiated as a theoretical branch of natural computing, inspired
from the structure and the functioning of the biological cell. I was then after four years of intense
research in DNA computing ( among others, concluded with a monograph, Gh. P¥un, G.
Rozenberg, A. Salomaa ;: DNA Computing—New Computing Paradigms , Springer — Verlag, 1997,
in 2002 also translated in Chinese ). The feeling was that,in spite of the many theoretical results
and of numerous experiments, DNA computing needs further basic ideas in order to make
significant steps to practical computing,and the difficulty comes from the fact that “DNA behaves
better in the cell” ,in its natural environment. From here, the suggestion is immediate: Let’ s go to
the cell!

The question is then “what is a cell—seen through the glasses of a( theoretical ) computer
scientist?” Membranes, delimiting compartments, where a specific biochemistry takes place,
making multisets of objects(from ions to macromolecules like DNA and RNA molecules ) evolve,
in a parallel manner, according to evolution rules of various kinds: also the membranes can
evolve. Biology , computer science and mathematics suggest a series of types of rules,of membrane
architectures , of strategies for the functioning of the obtained computing devices. Soon, a large
variety of models ( called P systems) were introduced, e. g. , passing from the single cell to
populations of cells( tissues, organs, colonies of bacteria,etc. )and to neural like structures.

Everything developed initially at the intersection of natural computing and theoretical
computer science,but soon started to appear applications. As it is natural , the first ones are in the
area where membrane computing was originated—the biology and the biomedicine. However, as
usual in science, when a model becomes abstract enough and developed enough, it starts to be
applied in areas far from the initial one. This has been confirmed also for membrane computing;
applications were reported in ecology, economics, computer graphics , cryptography, robot control.
In parallel, programs to simulate P systems on the usual computers appeared, then
implementations on parallel or dedicated hardware, also a specialized programming language , P-
lingua, was released.

Biology needs tools , models, techniques. it was said that after the completion of the genome
reading, the main challenge for biocomputing is the simulation of the cell. Membrane computing
has several features which makes it a promising framework for such a modeling ; understandability
(it emerges directly from the cell biology ) , scalability, easy programmability ,the discrete nature

(is able to deal with multiplicities, as fundamental in biochemistry, even with relatively small



numbers, as specific to ecology, all these are opposed to the continuous nature of differential
equations ) ,emergent behavior.

It’s been sixteen years after its initiation, membrane computing is a mature research area,
with a large bibliography (including several monographs ,over S0 PhD theses,a similar number of
collective volumes,and a comprehensive Oxford handbook of membrane computing, published in
2010) , many research groups, many and diverse applications, specialized conferences. Further
details can be found at the domain web site:http: // ppage. psystems. eu.

Personally,I am very happy to see the present book published. The Chinese researchers have
remarkable contributions to membrane computing, from theory to applications. Just two
examples—one from theory: spiking neural P systems, a topic where the University group in
Wuhan ( but not only from there ) have numerous excellent results, and one from applications ;
membrane algorithms,a very promising and very popular in China research area of evolutionary
computing. [ am quite confident that the possibility to use the so — called numerical P systems , not
only in robot control ,but in other areas where numerical functions need to be fastly computed , will
be explored with success.

I am also fully confident that the present book will have a great positive impact on the
development of membrane computing in China. It is written by professionals, directly working in
membrane computing( especially , but not only, in applications) ,but they have in mind the student
reader—student in the general sense,as newcomer to membrane computing. Congratulations and

thanks to the authors,congratulations and thanks to the publisher.

Gheorghe Piun

Member of the Romanian Academy and of Academia Europaea
October 2014
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