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Abstract

The Smith-Watrman (SW) algorithm is a local alignment algorithm which is one of important
operations in DNA sequence analysis. The SW algorithm finds the optimal local alignment with
respect to the scoring system being used, but it has a problem to demand long execution time.
To solve the problem of SW, some methods to perform SW in distributed and parallel manner
have been proposed. The ADAM which is a distributed and parallel processing framework for
DNA sequence has parallel SW. However, the parallel SW of the ADAM does not consider that
the SW is a dynamic programming method, so the parallel SW of the ADAM has the limit of
its performance. In this paper, we propose a method to enhance the parallel SW of ADAM. The
proposed parallel SW (PSW) is performed in two phases. In the first phase, the PSW splits a
DNA sequence into the number of partitions and assigns them to multiple nodes. Then, the
original Smith-Waterman algorithm is performed in parallel at each node. In the second phase,
the PSW estimates the portion of data sequence that should be recalculated, and the recalculation
is performed on the portions in parallel at each node. In the experiment, we compare the
proposed PSW to the parallel SW of the ADAM to show the superiority of the PSW.
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