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ABSTRACT
The string-matching problem is defined as a given large text string and a pattern string to find all its
occurrences in the given text. A modification of one of the recent and fast string-matching
algorithms is presented here. The modification was tested with English text. The results suggest a
reduction in the average number of comparisons performed up to 36% comparing to the original

Double-Skip Algorithm (DSA).
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1. Introduction

String matching algorithms try to find an
occurrence of a pattern P in a large text T
using the smallest number of character
comparisons. There are several famous string
matching algorithms such as: The Straight
Forward  Simple  Scan  (Brute-Force)
Algorithm, The Knuth-Morris-Pratt (KMP)
Algorithm, The Boyer-Moore Algorithm, and
The Double-Skip algorithm.

2. The Double Skip Algorithm

As any string matching algorithm, DSA finds
all the occurrences of a pattern P;...Pp in the
text T; ... Tn. It preprocesses the pattern to
produce three different arrays: the sign array,
the skip array, and the double-skip array. The
sign array tells whether the character in T
corresponds to the last character in P exists in
the given pattern or not. The skip array
expresses how much a pattern is to be shifted
forward in relation to the text when a match or
mismatch is found and the character in text
that corresponds to Pp, exists in the pattern.
The double-skip array expresses how much
the pattern to be shifted forward in relation to

the text when the referenced character doesn’t
exist in the pattern.

The algorithm works as follows: The character
T; will be tested first to see whether it occurs
in P or not. This can be done using the sign
array. If it doesn’t the text is shifted forward
according to double-skip array. Otherwise any
string-searching algorithm can be applied.

3. The Improved
Algorithm

Double  Skip

As any string matching algorithm, IDSA finds
all the occurrences of a pattern P;...Pn in the
text Ty ... Tn. It preprocesses the pattern to
produce three different arrays: the sign array,
the position array, and the double-skip array.
The sign array tells whether the character in T
corresponds to the last character in P exists in
the given pattern or not. The double-skip array
expresses how much the pattern to be shifted
forward in relation to the text when the
referenced character doesn’t exist in the
pattern. The position array express how much
to reduce the double-skip of a pattern in
relation to the text when a match or mismatch



is found and the character in text that
corresponds to P, exists in the pattern.

The algorithm works as follows: The
character T; will be tested first to see whether
it occurs in P or not. This can be done using
the sign array. If it doesn’t exist in the P, then
the text is shifted forward according to the
double-skip array. Otherwise, the algorithm
performs a regular matching until the whole
pattern is matched or until a mismatch occurs.
The position array is used to jump to the
proper character to the right of the last one and
to the left of that the double-skip array will
determine.

The algorithm:

int new_double_skip_algorithm(char * T,
int n, char* P, int m)
{

unsigned long int i,i0,j,last;
int position[256];

int sign[256];

int double_skip[256];

/Iprepare the position table
for(i=0; i<256; i++)
position[i]=0;

for(i=0;i<256;i++)
{
for(j=0; j<m-1; j++)
if(P[j]==1)
position[i]=j+1;
position[P[m-1]]=0;
}

/Iprepare the double_skip table
for(j=0; j<256; j++)
double_skip[j]=2*m-1;

for(j=0;j<m;j++)
double_skip[P[j]]=2*m-}-1;

/lprepare the sign table

for (j=0; j<256; j++)
sign[j]=0;

for (j=0; j<m; j++)

sign[P[j]]=1;

10=m;

1=0;

i=0;

long int pos;
int count=0;

/[start the searching process
while(i0 <=n)
{
last=i0-1;
If(++NCC && !sign[getChar(last)])
i0 += double_skip[getChar(last+m)];
else
{
iI=i0-m;
1=0;
count=0;
while(P[j] == T(i))
{

count++;

if (count==m)
break;

i++;

J+H;

}

/Iskipping step
pos= position[T [last]];
i0 +=
double_skip[rext[last+m-pos]]-pos;
}

}

return 1;

¥
4. Experimental Results

In this experiment two algorithms were
implemented using C++ language. An English
text of 1.5 million characters is used. The
modification was tested and compared to the
original algorithm against the number of
comparisons performed, the logical end
comparisons, and the number of shifts. The
program designed to select randomly 1000
patterns divided into 10 groups. Each group
consists of 100 patterns. Table 1 lists the
groups and their ranges.



The modification enhanced the number of
shifts, the number of comparisons and the
number of logical-end comparisons. The
following charts summarize the results.

Group | Range of Pattern
Number | Length in characters
1 3-20
8-26
14-35
17-41
19-57
27-72
27-78
36-74
35-87
10 44-96
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The figures at the end summarize the obtained
results. We got saving in the number of
comparisons up to 36% and in the number of
shits up to 35%.

5. Conclusion

This paper introduced a modification to the
double-skip string matching algorithm that
enhanced its performance. The modification
enhanced the number of shifts and the number
of comparisons by around 36%, and it
improved the number of logical end
comparisons.
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