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ABSTRACT 

 

 

Computational biology is rapidly pushing the advancement bioinformatics field which 

involves a wide range of areas, including the Deoxyribonucleic Acid (DNA) sequence 

alignment similarity region.  The technique that involve in similarity region is sequence 

alignment for finding the similarity region between sequences.  This technique the of the DNA 

sequence alignment gaining close attention due great impact through the various area such as 

in biological data assembly, comparative biological data, drug design, finding homology and 

specific sequences and evolutionary biology trees.  With the increased number of DNA 

database, it causes the finding for a similar sequence over large biological database is unable 

to produce results within a realistic time.  Hence, for acceleration improvement over 

acceleration technique that take account the accuracy, sensitivity, speed and size of 

architecture.  These studies proposed an acceleration technique over the Smith-Waterman 

Affine Gap Penalty (SWAGP) and Viterbi pair Hidden Markov Models (VpairHMMs) based 

on Field Programmable Gate Array (FPGA).  In order to facilitate clearer of the designs, 

SWAGP and VpairHMMs development is divided into four stages.  First, the SWAGP and 

VpairHMMs algorithm are started with the theoretical verification.  Secondly, the 

development based on Software Version (SV) on FPGA for both algorithms.  Next, 

optimization has been implemented for accelerate both algorithms by upgrade the SV into 

Custom Instruction (CI).  Finally, the algorithms are designed and implemented on hardware 

accelerator into Linear Dimensional Array (1D) acceleration technique.  Twelve (12) tests for 

each design (SV, CI and 1D) with ranged from 1 until 2048 length base-pair was conducted.  

The cores has been designed using Verilog HDL and implemented on DE2-115 FPGA 

(EP4CE115F29C7). The results show that the proposed structural design archived runtime 

performances of between 8 until 51 percent (SWAGP) and about 7 percent (VpairHMMS) 

for SV against CI.  Next, SV against 1D showed up that the average speed up results range is 

between 11 until 76 percent (SWAGP) and 10 until 11 percent (VpairHMMS).  The CI case 

against 1D showed that the speed up results range is between 4 until 52 percent (SWAGP) 

and 3 until 11 percent (VpairHMMS).  In conclusion, the runtime depends on the 

computational method that being used such as software, hardware and system design task 

implementation. 
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