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ABSTRACT

This report presents the design and analysis high performance matrix filling for DNA
sequence alignment accelerator using ASIC design flow. The objective of this paper is
to design and analysis matrix module of DNA sequence alignment accelerator using
clock cycle to get high performance. The scope of this paper is to optimize the DNA
sequences alignment on the matrix filling module by implementing a parallel method
of the SmithWaterman algorithm. This method provides magnificent speed up over
than traditional sequential implementation methods while it sensitivity detection is
still remained. To optimize the performance of the algorithm by exploiting parallelism
in the design several techniques have been developed. In the advanced engineering
technology, the massive parallelism can be implemented by using the Field
Programmable Logic Array (FPGA) techniques. The design was developed in Verilog
HDL coding and synthesis by using LINUX tools. From the LINUX tools, the
optimum combination of parameters is manipulated to produce the most energy
efficient IC. The design produces an ASIC that can work at 5ns until 10ns clock
period and range of ICC time between 0.63ns until 1.67ns. The area of this design is
10304.358um>,
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CHAPTER 1

INTRODUCTION

INTRODUCTION

Biology is in the middle of a major paradigm shift driven by computing
technology. A new hybrid field (partly molecular biology and partly computer
science) began to emerge was called computational molecular biology [1]. In
most common terms sequence alignment may be defined as an arrangement of
two or more DNA sequences to highlight the regions of their similarity. This
in turn indicates the genetic relatedness between the organisms.
Deoxyribonucleic acid (DNA) is a nucleic acid that contains the genetic
instructions used in the development and functioning of all known living
organisms and some viruses [2]. The main role of DNA molecules is the long-

term storage of information.

The problem of sequence similarity is recurrent in the fields of Genetics and
Bioinformatics. When a new gene is discovered its role and function may be
inferred by its similarity to known sequences. In genetics the focus is usually
on sequences of nucleic acids drawn from the set of four possibilities Adenine
(’A”), Guanine (’G’), Cytosine (’C’) and Thymine (’T’) for DNA [3]. A
typical problem will search for the best match of a query string inside a much
larger database string. Methods for solving this problem with various
additional boundary conditions are well known and drawn from the class of

dynamic programming methods. Smith-Waterman is a dynamic programming
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