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P r e f a c e  

The substantial effort of parallel programming is only justified if the resulting 
codes are adequately efficient. In this sense, all types of performance tuning are 
extremely important to parallel software development. With parallel programs, 
performance improvements are much more difficult to achieve than with con- 
ventional (sequential) programs. One way to overcome this inherent difficulty 
is to bring in graphical tools. 

When trying to visualize parallel programs, one is faced with a vast amount 
of relevant literature consisting of more than 100 articles in journals or confer- 
ence proceedings and dozens of software systems. 

This book pursues two major goals: first, to cover recent developments in 
parallel program visualization techniques and tools, most of which have not yet 
been dealt with by text books; second, to demonstrate the application of specific 
visualization techniques and software tools to scientific parallel programs. 

For this purpose, two prototypical problem areas have been chosen: (i) so- 
lution of initial value problems of ordinary differential equations - a notoriously 
difficult problem with respect to parallelization, and (ii) numerical integration - 
a problem which is seemingly easy to parallelize. In these two fields the advan- 
tages of parallel program visualization are demonstrated. One representative 
software system - PARAGRAPH - is used to show how visualization techniques 
can contribute to experimental performance assessment and improvement. 

Synopsis 

Part I of this book is a general section which introduces the topic of parallel 
program visualization and gives an overview of current techniques and available 
software tools. 

Part II describes a particular class of parallel methods for the numerical 
solution of initial value problems of ordinary differential equations. 

Iterated Defect Correction (IDeC) is an acceleration technique which itera- 
tively improves numerical approximations to the solution of differential equa- 
tions. The initial numerical approximation is obtained by using a (one-step or 
multi-step) discretization method. 

The family of IDeC methods allows various kinds of parallelization. The 
most important design decision has to be made with respect to load distribu- 
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tion. The calculations associated with the basic method and the solution of 
the neighboring problems can be allocated to the available processors in differ- 
ent ways. The investigation of the relative merits of these variants using the 
parallel program visualization system PARAGRAPH is described in Part II of 
this book. 

Part III deals with parallel integration algorithms. These algorithms have 
attracted the interest of researchers ever since the early days of multiprocessor 
systems. This interest can be attributed to the beneficial property of additivity 
with respect to the partitioning of the region of integration into pairwise disjoint 
subregions. Nevertheless, scalable parallel integration algorithms with high 
efficiency are not easy to obtain. This is particularly true for problem adaptive 
algorithms. 

The most troublesome feature of the otherwise attractive globally adaptive 
integration schemes is their inherently sequential nature. Major algorithmic 
modifications and extensions are necessary to make efficient implementations 
possible on parallel computers. Even more significant is the effort needed to 
obtain satisfactory performance over a wide range of target machines. 

Parallel program visualization helps to find satisfactory load distribution 
schemes which are instrumental to the utilization of the available power of a 
parallel computer. In particular, dynamic load distribution mechanisms are 
often much easier to assess when their effect can be studied in pictorial repre- 
sentations. 
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