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5. Report

5.1 Proposed Executive Summary

Nowadays, the demand for advanced and high performance computational
method for comparing and searching biological sequences have increased according to
exponential growth rate of biological sequences database. Besides this demand, the
requirement for high performance and sensitive comparison and alignment tools have
also increased after the advantage of the system for defining the solution relates to
Deoxyribonucleic Acid (DNA), human genomes and molecular biology figured out
through bioinformatics study. Thereby, this research is an attempt to study and
investigate the potential of data minimization technique approach in improving the
process of aligning and comparing DNA sequences for determine the region of
similarity between two or more DNA sequences. Specifically, the research objectives
are i) to study various DNA sequences alignment algorithms characteristics,
architectures and techniques such as scoring functions, optimal alignment and gap; and
ii) to investigate the potential of data minimization approach in minimizing the size of
data towards discovering the region of similarity in DNA sequences alignment and
comparison and iii) to analyze the optimal sequences alignment properties for
molecular biology and bioinformatics application. This study will initially involve
algorithm modification, mathematical formulation, logic design and simulation for
data minimization and existing DNA sequences alignment algorithm. At the end of the
study, it is expecting that we will discover the potential of data minimization technique
in minimizing the size of data towards aligning DNA sequences using basic dynamic

programming concept.



5.2 Enhanced Executive Summary

Improved data minimization technique to optimize the length of DNA sequence
and alignment result characters representation presents in this report. The primary
objective is to improve and optimize data representation for DNA sequences
alignment and result character. The proposed design change in algorithm and
architecture is highlights in this report. Algorithm design based on binary equivalent
method is using to obtain the optimal size of characters representation. The code had
written, compiled and simulated using Altera Quartus Il Version 9.0 EDA tools.
While, Verilog Hardware Description Language (HDL) and Altera Cyclone 11 EP2C35
FPGA used as coding language and target device respectively. In addition, the
structural modelling technique for reduce the design complexity is used. Simulation
result showed that the improved data minimization technique takes 50% more memory
compared to existing data minimization, but it covers 6 DNA sequences and alignment

result characters.
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