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Abstract- This paper presents the development and implementation 

of the initialization module of the DNA sequence alignment 

accelerator. The scopes of this paper focus on the memory 

reduction and speed optimization on tbe initialization module using 

parallelism and divide and conquer methodologies. The 

development of the optimization using data compression technique 

is presented in this paper. In this paper, the development target is 

Xilinx Spartan 3E FPGA using 50 MHz oscillator clock. The code 

is written in Verilog HDL usin2 Xilinx ISE 10.1 and simulation 

testbench developed using Xilin.x ISE 10.1 simulation tool 

Theoritical analysis and simulation results have been compared in 

this paper. 
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I. INTRODUCTION

The demand of fast and less memory usage of DNA sequence 
alignment accelerator tools for DNA sequences alignment 
investigation is increasing from time to time. The genomic 
database has increase double in every 16 months. The statements 
supported and proved by the statement in [ 1]. The development 
of initialization module of DNA sequence alignment accelerator 
can optimize the speed and reduce the memory consumption 
using parallel architectures and data compression technique. 
This will fulfill the market needs for device with optimized 
speed and less memory. 

II. INITIALIZATION MODULE

Initializ.ation module objective is to prepare the data that enter 
the neA.1 module of the DNA sequence alignment accelerator 
such as matrix filling module. The problem of the existing 
methods preparing the data entering the DNA Sequence 
Alignment Accelerator is reported in [2) and (3]. The existing 

system problems is it's require a large memory to store the data 
before the alignment process can be performed. 

The memory space requirement to store the data is proportional 
with the length of DNA sequence. 

The memory space requirement for search sequences, Ms is 
proportional to the length of the search sequences, SL 

(1) 

While the memory space requirement for search sequences, Mr 
is proportional to the length of the target sequences, TL · 

MrxTL (2) 

From the equation of (1) and (2) ,it can be concluded that the 
requirements of the memory to store the DNA sequences is 
double to the length of the DNA sequences since for DNA 
sequences alignment it required two set of DNA sequences data 
which is target and search sequences data. 

The maximum DNA sequences reported today in [4] is three 
billion. Benchmarking this statement, the number of memory 
space requirement is increased nowadays. And it will increase 
day by day. The standard format of the DNA data is written in 
ASCII code format with eight bit data width. ASCII code 
representation for DNA data characters each as shown in Table 
1, where each characters is been represent with it specific ASCII 
code. This leads to large memory space requirements problem. 
And will require more space. 










