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ABSTRACT

This paper present the new hybrid optimal path trace back system development for solving
optimal path trace back complexity issue. The objective of this paper is to study several
optimization techniques and determine the best optimization technique for optimizing the
optimal path trace back system. Therefore, two designs are proposed and analyzed for in this

study.

The project is divided in two stages which are theoretical and experimental design. In
theoretical design, the proved of concept for the proposed design is calculated based on
mathematical equation which defined by Smith-Waterman algorithm. Design construction
which covers code development, compilation and simulation is carried out under
experimental design for both of the proposed designs using Altera Quartus Il version 9.0
EDA tools and targeted to Cyclone Il EP2C35 FPGA at 100MHz clock cycle. As a result, the
second design required three times design area as compare to the first design for determine
the optimal path for the same matrix size. Therefore, the first design is the best hybrid
approach for the optimal path trace back size since theoretical result has shown both of the

design has the same output but the second design suffers in terms of large design area.

Keywords DNA sequence alignment, dynamic programming, Smith-Waterman algorithm,

optimal path trace back.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

Bioinformatics is the combination of biology and information technology which
consist of the mixes of informatics, statistics, mathematics, physics and biological
sciences for the analysis of biochemical genetic and other things that related with the
biological data. DNA sequence alignment is the most highlighted problem in
bioinformatics. Furthermore, it is needed to compare the target DNA sequences with
the entire source of DNA sequences in the database. The complexity of the process
and the need of accurate result in sequence alignment have contributed to rapid
improvement of the bioinformatics tools. However, high memory usage due to the
large number of sequence in database, algorithm complexity and the high power
usage are the contributor factor that cannot be solved until now. Smith Waterman is
used in the sequence alignment but the high sensitivity and accuracy remains the

Smith Waterman algorithm as the main algorithm for DNA sequence alignment.
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