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Abstract

A challenge for developing programs on computers which have multiple
processors on a single chip (chip-multiprocessors) is how to utilize the processor
resources towards optimum performance within a time constraint. A solution to relax the
time constraint is to rapidly develop parallel programs by using a standard application
program interface called OpenMP. The highlight of OpenMP is that programmers only
specify some directives in source programs telling compilers to generate the codes for
thread creation and work sharing automatically. Despite the ease of development,
OpenMP programs are difficult to tune. One reason is that the default loop scheduling
generated by compilers may not fit well with particular cache architecture; resulting high
ratio of cache misses. To alleviate this problem, OpenMP specification consists of
several scheduling clauses for programmers to match with program characteristics.
However to identify which scheduling clause is best fit to a program; programmers
require some information from a performance analyzer. Recent development of
performance analyzers imposes two issues. First, some analyzers which could give
detail characteristics of programs are normally designed for particular processor
architecture. Second, performance analyzers which cover many processor architectures
normally do not relate the detail characteristics of cache usage to loop scheduling
clauses. To overcome the issues, this thesis proposed the research and development of
a new performance analyzer called P-SPA (Parallel program analysis using a Simics-
based, Performance Analyzer). The proposed analyzer is aim to cover the performance
characteristics of cache in related to scheduling clauses; and can be used to analyze
various types of chip multiprocessor architectures.

The P-SPA performance analyzer implements as additional module on top of
the widely acceptable, computer-architecture simulator, called Simics. The P-SPA
module collects cache characteristics during an execution of a loop body and produces
the analysis results in the form of graphs and data files. This thesis presents the

research methodology to develop and verify the P-SPA analyzer. It also reports the



study of the impacts of chip multiprocessor designs on performance and some case
studies of performance tuning using P-SPA. Six experiments have been reported to
demonstrate that the P-SPA analyzer can be use as a tool for both the study on new
architectural designs and on how to tune the performance of OpenMP programs. The
experimental results show that using P-SPA as a tool to choose scheduling clauses, a
particular workload can performs up to 10 percents faster in comparison to its original

default scheduling directed by the compiler.
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