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Abstract. We present in this paper an algorithm for reduction based on the paral-
lel architecture known as shuffle—exchange network, or perfect shuffle. Next, we use
a new version of P systems with communication, designed to simulate this parallel
architecture, in order to show how and when they can be used to solve reduction.
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1 Introduction

A parallel machine consists of a large number of processors (each one having an arithmetic logic
unit with registers and a private memory) able to solve problems in a cooperative way; that is, the
machine is capable of executing several instructions in the same time unit.

P systems are powerful computational devices, with a high degree of parallelism, whose func-
tioning is inspired by biological processes at the level of the cells, and of their membranes ([4],[5]).
Among these processes, communication plays an important role (see [3]).

In [2] we have studied the perfect shuffle SIMD computer, where the processor interconnec-
tions are based on the shuffle and the exchange connections, and we have analyzed the possibility
to simulate this parallel architecture by cellular computing with membranes. A new version of P
systems, called with periodic dynamic communication graphs, has been proposed. They are P sys-
tems with communication, for which the communication graphs are not fixed, but have a dynamic
evolution, and for which different communication rules can be associated to different communica-
tion graphs. A first simulation of some parallel algorithms, using P systems with communication,
can be considered [1], where emphasis was on the problem of sorting.

In this paper we present an algorithm for reduction based on the perfect shuffle computer.
Next, we show how such an algorithm can be simulated using the new P systems introduced in [2].

The paper is organized as follows. In Section ?? we give some preliminary notions on the perfect
shuffle (PS) architecture. In Section ??, following [2], we introduce a variant of P systems with
communication modeling perfect shuffle machines. Section 77 is devoted to the presentation of a
reduction algorithm based on the PS architecture, and the proof of its correctness. In section ??
we present the P systems with periodic dynamic communication used to simulate such algorithms,
and we show under what conditions such a simulation is possible. Finally, some conclusions of our
study are presented.
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