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High-speed Global Alignment by Parallel DP Matching

Kunihito YAMAMORI", Hiroshi HIGASHI?, Ikuo YOSHIHARA®

Abstract

Recent advance of genomic analysis technologies gives us a lot of DNA sequence data. These

are used for further genome analysis. To find the optimum global alignment is investigated as

one of the genomic analysis. For this purpose, Dynamic Programming (DP) matching is usually

used. However, DP matching requires storage space in the square of the length of the sequences.

For example, to find the optimum global alignment for one million bases, 1 TB memory is

needed. So, divide and conquer method is proposed to reduce required memory space. However,

it leads increasing of the amount of calculation of DP matching. So we propose a method to

achieve fast computation time with small required memory by combination of branch-cut and

parallel processing. Our method succeeded to reduce computation time to 8% of conventional

method.
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