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Abstract

For mobile multiprocessor applications, achieving both high performance and low energy consumption
becomes a challenging task. In order to meet these design requirements, programmers should understand the
performance and the energy consumption of their applications, thus making system development tools play
an important role. We describe ePRO-MP which profiles and optimizes the performance as well as the
energy consumption of multi-threaded mobile applications using the POSIX thread library running on top of
Linux for ARM11 MPCore-based embedded systems.

The main feature of ePRO-MP is that it can accurately estimate the energy consumption of multi-threaded
applications without a power measurement equipment, using a regression-based energy model. We proposed
an energy model development procedure based on the linear regression analysis. Following the methodology,
we derived an energy model for ARM11 MPCore and verified its accuracy using several benchmark
programs. The results showed that the maximum error was about 5%.

The second key feature of ePRO-MP is an automatic optimization function. Automatic optimization support
is becoming more important in multiprocessor-based embedded systems because an efficient implementation
often requires exploring a large design space as the number of cores increases and the co-running threads
share the limited system resources. The automatic optimization function of ePRO-MP helps programmers to
improve the performance and energy consumption of two case examples without their intervention.

The experimental result showed that it improved the performance and energy consumption by 6.1% and
4.1%, respectively, over a baseline version for the co-running applications and also improved the
performance and energy consumption by 60.5% and 43.3%, respectively, over a baseline version for the
producer-consumer application.

Design, Automation & Test in Europe, April, 2009 - Nice, France



