
88 IEEE Concurrency

Structured Development of Parallel Programs
presents a structured programming methodol-
ogy for parallel computations that ensures
portability, programmability, and good perfor-
mance. The book’s ultimate goal is to develop
a suitable programming language for parallel
programming and its compiler. This language
is meant to deliver typical parallel constructs
(skeletons) and their realizations (templates) on
various architectures.

The book’s first half presents a critical analy-
sis of the state of the art of parallel software
development. It also closely examines several
existing approaches to parallel programming,
concluding that template-based systems are the
best compromise. In this approach, the pro-
grammer selects skeletons and their conver-
sion rules, then uses them to build a program.
Its performance might not match that of a low-
level graph-based approach, but it is pre-
dictable and easily ensures programmability
and portability.

The book’s second half describes the P3L
template-based methodology and its realiza-
tion as the P3L language and its compiler,
offering application examples. The author
maintains that the template-based system
gives rise to accurate performance models for
the skeletons library designer as well as for
the programmer. The technical and mapping
details are left to the skeleton library designer,
who can fully exploit specific properties of
particular skeletons. The P3L methodology
incorporates a small set of basic skeletons and
their combination rules. Skeleton selection is
based on the analysis of existing approaches.
The skeletons reflect typical constructs that
parallel program designers use.

The P3L methodology might be a good
starting point for developing efficient high-
level languages for parallel programming. It
suggests how to ensure compromise between
performance and portability and programma-
bility. In any case, we should not treat it as
something closed and finally established—
high-level parallel programming languages
continue to develop and improve. 

Such high-level languages would let the
programmer concentrate less on the details
of the machine’s architecture and more on
the algorithm’s design. The lack of high-level
languages is one of the major obstacles ham-
pering large, complex software projects and
the development of computational algo-
rithms. Currently, the progress of these lan-
guages is severely delayed compared to the
pure parallel hardware performance. An effi-
cient, high-level language for parallel pro-
gramming available on computers with par-
allel processors and on clusters of machines
used for distributed computations would be
an important tool for people developing gen-
eral theoretical and application-oriented
algorithms. 

This book should interest people working
on parallel algorithms, but, more impor-
tantly, it should interest researchers and
software engineers developing languages for
parallel computations. It might also be of
interest to both undergraduate and graduate
computer science students because it does
not require any special background. It can
supplement material for courses devoted to
programming languages and compilation
techniques, especially for high-level parallel
programming.
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