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Abstract

In order to evaluate the goodness of parallel systems, it is
necessary to know how parallel programs behave. The
SPLASH-2 applications provide us with a realistic work-
load for such systems. So, we have made different imple-
mentations of the PARMACS macros used by SPLASH-2
applications, based on several execution and synchroniza-
tion models, from classical Unix processes to multi-
threaded systems. Results have been tested in two different
multiprocessor systems (Digital and Silicon Graphics). As
parallel constructs in the SPLASH-2 applications are lim-
ited to those provided by PARMACS, we can easily study
the overhead introduced by synchronization and parallel-
iSm management.

1. Introduction

In order to evaluate the goodness of parallel systems, it
is necessary to know how parallel programs behave when
running on such systems. Evaluation cannot rely on very
simple and unrealistic test codes. It is desirable to test the
real, complete programs which will eventually run on such
kind of systems. The Stanford Parallel Applications for
Shared-Memory (SPLASH) [8] is a set of parallel applica-
tions for use in the design and evaluation of shared mem-
ory multiprocessing systems. It contains programs that
represent a wide range of computations in scientific, engi-
neering and graphics domains. The SPLASH applications
are written in C, using the PARMACS macros from ANL
[7] for parallel constructs. These macros implement code
for concurrency and synchronization for different architec-
tures, so that the applications are programmed in an archi-
tecture-independent way and they can be ported to other
systems by simply changing the implementation of the
Macros.

In our group we are developing a parallel execution
environment, based in multiprocessor multithreaded micro-
kernels [3]. We use the SPLASH-2 test suite to study the
behavior of parallel applications. In a second step, the mac-
ros will be instrumented in order to obtain a trace of the
parallel behavior of the programs (including synchroniza-
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tion, context switches...). This information can be passed as
hints to the operating system during program execution, to
help it to take the most appropriate scheduling and resource
management decisions for each application, improving the
performance of the system.

This paper describe our experience implementing the
PARMACS macros to execute the SPLASH programs on
different Operating Systems interfaces. Our intention is to
see the real behavior of the system not by simulation, but
actually executing the applications in our parallel machine.
Different implementations are used to study the benefits of
several multithreaded models with respect to classical Unix
based implementations.

2. The test suite

We have decided to use the SPLASH-2 [9] applications
suite as a workload to test our parallel execution environ-
ment. These programs cover a wide range of scientific
applications and they are commonly used for architectural
studies. They are composed of a set of complete applica-
tions and computational kernels (i.e. implementations of
algorithms widely used for scientific calculus).

The SPLASH-2 programs are written in C, extended
with a set of macros for parallel constructs (PARMACS).
This macros were developed at the Argonne National Lab-
oratory and can be used with the m4 preprocessor. The
original specification for these macros can be found in
[71[5]. PARMACS offers basic primitives for synchroniza-
tion, creation of parallel processes and shared memory
allocation. As PARMACS macros can be implemented for
different architectures and parallel models (Unix processes,
threads, etc.) we will use the word process to name an exe-
cution flow disregarding its real implementation, unless
otherwise stated. Implementations for several systems are
publicly available; nevertheless, it is often necessary to
modify the implementation to adapt the macros to specific
systems or special requirements.

In our case, we have decided to make our own imple-
mentations of the PARMACS macros in order to adapt
them to the capabilities of modern operating systems, try-
ing to keep the different versions comparable. Special care
has been taken to minimize the impact of the macros code
on the program behavior. Macros have been implemented






