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ABSTRACT 

This paper presents the improvement of Smith-Waterman algorithm in comparing 

between two DNA sequence alignments. The existing Smith-Waterman algorithm had 

complex memory and low performance where the time also was consumed caused by 

high sensitivity of the large sequences long. This new technique is been develope in 

order to overcome these problem. The Verilog HDL coding is been written using 

Quartus 2 version 9.1. The Smith-Waterman is been simplified into four modules 

which were initialization, score calculation, matrix filling and optimal path. The 

scope of the paper based on optimal path trace back using graph theory. The kind of 

graph theory that been used was indirected graph with linear algebra. This method had 

improved the accuracy of trace back and the initialization modules had achieved 

93.75% reduction in memory space requirement. 
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CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

DNA Sequence Alignment is a very important area of study and research in the field 

of Bioinformatics. Bioinformatics is applied in the creation and maintenance of a 

database to store biological information at the beginning of the genomic revolution [1] 

such as nucleotide and amino acid sequences. The growth of this type of database 

involved the development of complex interfaces instead of design issues. It means 

researchers could both access existing data as well as propose new or revised data. 

In general, this research is based on studies of ways to compare between two strings 

(DNA sequences alignment). This comparison is to verify the percentage of similarity 

between both sequences and made the conclusion based on the findings. Researcher 

have developed many techniques to analyze the sequences however the demand for 

susceptible and high performance DNA sequence alignment tools for DNA sequences 

analysis study and investigation keep increased year by year. Nowadays DNA 

researchers require tools to effectively and efficiently analyze and develop the existing 

technique. The processing of results need to be more efficient and accurately as 

demand. Intelligent bioinformatics and flexible methods are the most important 

factors for success in science these days. 
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