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Abstract

MODELING THE PERFORMANCE OF MANY-CORE
PROGRAMS ON GPUS WITH ADVANCED FEATURES

by Pei Momo

Thesis Supervisor: Dr. Xu Qiwen

Many-core graphics processing units (GPUs) as accelerators are increasingly used in
scientific and parallel computing, but the performance optimization of
general-purpose GPU computing is still a big challenge for developers. This paper
provides a new analytical performance model in order to simulate all the main
features of advanced GPU micro-architectures and evaluate performance of the
features for specific GPGPU programs.

The proposed model can be used to estimate the overall execution time and find the
potential bottlenecks of GPGPU applications. Developers can analyze the major GPU
features because the latency of every GPU component can be calculated using the tool
which based on the proposed model. Two latency relationships are provided in order
to integrate the overlapping component latencies.

The latencies of global memory, shared memory and cache accesses also are analyzed
in the proposed model. Two approaches are provided to calculate the number of
global memory transactions, one (pattern method) is very simple and efficient, and the
other (traversal method) can be used in all cases. Moreover, two corresponding
approaches also are designed to estimate the number of the shared memory accesses
(bank conflicts). In addition, a configurable trace-driven simulation is proposed for
GPU caches so as to estimate the cache miss ratios and the latency.
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