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ABSTRACT. The purpose of this paper is to propose a framework for generating correct
parallel processing programs. We adopt an Equivalent Transformation Framework (ETF)
as the base of our study. In an ETF, a set of rules that defines correct computations is
generated from a problem specification described by a set of definite clauses. A correct
program that executes the actual computation defined by the rule set is then generated.
This paper discusses program generation for distributed memory parallel computers from
a set of rules within ETF. For distributed parallel processing, we extract a part of a
computation, characterized by a general concept called “specialization” in ETF from the
computation defined by the set of rules. Specialization is a kind of atom operation that
includes unification in logic programming. In this paper, we present a parallel processing
program generation framework based on specialization, its theoretical background, and its
implementation. The correctness of the program generated is also discussed.
Keywords: Parallel processing, Program correctness, Equivalent transformation, Spe-
cializer generation rule

1. Introduction. As the Internet and PCs have become more popular, parallel process-
ing programs that run on distributed-memory parallel computers (DMPC) such as PC
clusters have recently been in great demand. Development of parallel processing pro-
grams to solve a problem requires to find factors that are proccessed in parallel, i.e. a
parallelism, from the problem or computations to solve the problem. Also the parallelism
extracted from the problem or the computations is affected by a framework in which the
problem is defined or the computations are described. For example, parallel processing
languages derived from the logic programming (LP) are based on the “AND/OR” paral-
lelism [5, 7, 11]. These parallelisms are extracted naturally in LP because it represents
problems and computations in logic, which consists of multiple independent goals and
candidate clauses. This example shows a fact that a framework to describe problems and
computations does affect parallelism extracted from them. We set the goal of our study
to propose parallel processing programs based on a new parallelism extracted from an-
other framework. To achieve this goal, our study employs an Equivalent Transformation
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