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ABSTRACT

In the era of advance technology, people desire new and very powerful chip in their
graphic hardware. Graphic processing unit are called as GPUs is increasing rapidly in
the last few years. The use of graphic processing unit (GPUSs) is to accelerate the graphic
rendering. Alignment algorithms are used to find similarity between biological
sequences, such as DNA and proteins. By aligning a sequence with a database, similar
sequences can be found. These can be used to identify the source of a query sequence,
to find commonalities between organisms, or to infer an ancestral relation. Various
methods of performing biological sequence alignment exist, including dynamic
programming and heuristic methods. Dynamic programming methods are guaranteed
to find all optimal alignments, but are relatively slow; heuristic methods are faster but
less precise.

This thesis investigates the acceleration of one such optimal algorithm, the Smith-
Waterman local sequence alignment algorithm, by using graphics processing units
(GPUs). A fully functioning GPU-based protein database search tool was designed,
implemented and optimized. The optimizations mostly concern the elimination of
memory bottlenecks and the conversion of the database to a format well suited for GPU
use. The final implementation offers the same features its CPU-based counterparts do,
such as user configurable scoring and substitution matrix settings, and includes a web

interface for convenient and remote usage.

The performance of the GPU accelerated implementation was evaluated and compared
to other solutions. We achieve a 1.9 times faster over the serial method Ssearch. The
new implementation improves the performance by reducing the number of memory
accesses and optimizing the database organization. The database is organized in equal
length sequence sets resulting in an equal workload distribution for all the threads of
each multiprocessor on the GPU. In comparison with the state-of-the-art
implementation on an NVIDIA Geforce 610M graphics card, our implementation

reports a 1.9 times performance improvement in terms of execution time.
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CHAPTER 1

INTRODUCTION

1.1 AREVIEW OF MOLECULAR BIOLOGY

What follows is a short review of the basics of molecular biology. Although no in-
depth knowledge is required of the chemical processes involved, subjects such as
DNA and protein construction are critical to understanding the relevance of
sequence alignment, the procedure upon which much of this thesis is based. The
information in this section largely comes from [15] and [16].
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