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Abstract—The main purpose of this work is to propose a GPU
implementation for the Smith-Waterman algorithm using Bit-
wise Parallel Bulk Computation (BPBC). The Smith-Waterman
algorithm is based on a dynamic Programming approach that
obtains the optimal local alignment between two sequences.
The idea of this work is to perform the computation of the
Smith-Waterman algorithm with bit-level parallelization using
the the BPBC technique. We implemented the proposed BPBC
technique for the Smith-Waterman algorithm on the GPU and
evaluated the performance. Experimental results show that the
GPU implementation runs 8.54 times faster than the multi-core
CPU implementation.

Index Terms—Smith-Waterman, GPU, CUDA, bitwise opera-
tions, bulk computation
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[Sequential algorithm for the SWA]
for j <~ 0 ton do

d[0][5] < 0,p[0][j] <= 0, ¢[0][5] - O
for ¢ < 0 to m do

d[i][0] <= 0, p[][0] <= 0, q[][0] <= O
for j + 1ton do

for ¢ < 1 to m do

pli][j] < max(dli][j

q[i)[j] « max(d[i —

31fapH[ 1]-4
1
d[i][j] < max(0, p[i][5],

]
U] —a,qi = 1][j] = B
q[il[j]

dli = 1][j = 1] + w(zs,y;))
Function w(x;, y;)

if (z; # y;) return co else return ¢;
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[SWA using BPBC technique]
for i < 1 to m do
for j < 1ton do

plil[j] ¢ max(d[i][j — 1] — a, plil[j = 1] = B
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