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An Alignment Algorithm by Bit-Parallelism

Kensuke Baba, Yunging Yu, and Kazuaki Murakami

Department of Informatics, Kyushu University
Kasugakoen 6-1, Kasuga-City, Fukuoka 816-8580, Japan

Abstract Approximate matching problem is, given two strings and a parameter, to find all substring of
a string whose edit distance with the other string is at most the parameter. Myers introduced an efficient
algorithm for approximate matching problem based on bit-parallelism. However, if we need alignment as
the answer of the problem, the straightforward method can’t be applied. In this paper. an alignment
algorithm based on bit-parallelism for approximate matching problem is presented.
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Procedure Bit-Parallel Algorithm
inputs: p=p; - p. €LY, t=t,--t,eTt, T

outputs: C[m.0],.... Clm.n| :
fori=1,..., m do {
for s € £ do {
if (pi = s) Peq(s)[i] = 1 else Peq(s)[i] =0 :
}
}

P,=1":M,=0;C[m,0=m;
for j=1,....ndo {
Egq = Peglt;] ;
Xv=Eq|Mv;
Xh = (((Eq & Pv)+ Pv) " Pv)| Eq ;
Ph=Mv |~ (Xh| Pv);
Mh = Pv & Xh;
if (Ph & 10™ ") C[m. j] = C[m — Ljl+1;
else if (Mh & 10™~") C[m, j] = Clm — 1.5] — 1 ;

Ph<1;
Pv=(Mh<1)|~(Xv|Ph);
Mv = Ph & Xv
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1 Eqli,jl=10&%, i=1-1j=5-1&L, 1=7M
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2-1 Pyjli) =10D&E, i1=1-1&L, 7=7Dk
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Procedure Bit-Parallel Alignment Algorithm

inputs: p=p, - p. €LT, t=t, - t,ext 4 %

outputs: 71,..., € {l,D,R,M}* ;

Compute C[m,0],..., C[m,n] by Bit-Parallel Algo-
rithm ;
1=m ;k=1;
for j s.t. Cle, 3] <ddo {
T=¢,
while (4,5 > 1) {
if (Bali,g) = 1) {
i=1—1,3=j-1;7=7M
} else if (Py;[i] = 1) {
t=1—1;7=7D;
} else if (Mv; 1[i) #1) {
1=t1—1;3=53—-1;7=7R;
} else {
j=j3-l;17=1I;
}
}

=Tt k=k+1;
}

K2 By bRTLINCEBTIAAY T TY X

5 iR
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LI X > TZOIERIEAKRD NS T & &HBH U T-.
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