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Abstract

In recent years graphical processing units (GPUs) have become a powerful
tool in scientific computing. Their potential to speed up highly parallel applica-
tions brings the power of high performance computing to a wider range of users.
However, programming these devices and integrating their use in existing appli-
cations is still a challenging task.

In this paper we examined the potential of GPUs for two different applications.
The first application, created at Paul Scherrer Institut (PSI), is used for parameter
fitting during data analysis of µSR (muon spin rotation, relaxation and resonance)
experiments. The second application, developed at ETH, is used for PET (Positron
Emission Tomography) image reconstruction and analysis. Applications currently
in use were examined to identify parts of the algorithms in need of optimization.
Efficient GPU kernels were created in order to allow applications to use a GPU,
to speed up the previously identified parts. Benchmarking tests were performed in
order to measure the achieved speedup.

During this work, we focused on single GPU systems to show that real time
data analysis of these problems can be achieved without the need for large com-
puting clusters. The results show that the currently used application for parameter
fitting, which uses OpenMP to parallelize calculations over multiple CPU cores,
can be accelerated around 40 times through the use of a GPU. The speedup may
vary depending on the size and complexity of the problem. For PET image analy-
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