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ABSTRACT
This paper presents an efficient algorithm to locate all occurrences of any finite number of keywords in a string text, selectively
in matching. It is a frequency-based method because it depends on the frequency of occurrence of the first letter of each keyword listed in the text. The idea of the search and matching is similar to that of searching a word in a dictionary. The mechanism of the proposed method is to alphabetically sort the keyword list, and the keywords have the same leading letter are considered as subsets and they may also be called as search intervals since the search of each input keyword is applied, only, within
its corresponding alphabetical interval. In other words it is a sort of clustering words. The results show that applying this method has fastened the retrieval of information about 16.6% in an information retrieval, in contrast to the traditional exhaustive
search.
Keywords : retrieval, subsets, alphabet, text, matching, sorting.

1 INTRODUCTION

I
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n formal languages, which are used in mathematical logic
and theoretical computer science, a string is a finite sequence of symbols that are chosen from a set or alphabet [1]
[2] In computer programming, a string is traditionally a sequence of characters, either as a literal constant or as some
kind of variable. The latter may allow its elements to be mutated and/or the length changed, or it may be fixed (after creation). A string is generally understood as a data type and is
often implemented as a byte (or word) array that stores a sequence of elements, typically characters, using some character
encoding. A string may also denote more general array data
types and/or other sequential data types and structures; terms
such as byte string, or more general, string of datatype, or
datatype-string, are sometimes used to denote strings in which
the stored data does not (necessarily) represent text[3] Depending on programming language and/or precise datatype
used, a variable declared to be a string may either cause storage in memory to be statically allocated for a predetermined
max length or employ dynamic allocation to allow it to hold
chronologically variable number of elements[4]. String searching is an important component of many problems, including
text editing, data retrieval, and symbol manipulation. Despite
the use of indices for searching large amounts of text, string
searching helps reduce the run time in an information retrieval
system. For example, it may be used for filtering of potential
matches or for searching retrieval terms that will be highlighted in the output. [3] The string searching or string matching
problem consists of finding all occurrences (or the first occurrence) of a pattern in a text, where the pattern and the text are
strings over some alphabet. It is well known that to search for
a pattern of length m in a text of length n (where n > m) the
search time is O(n) in the worst case (for fixed m) [5] In many
information systems it is necessary to be able to locate and
match quickly some or all occurrences of user-specified patterns of words and phrases in text [6][1] exhaustive matching
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trail is a weak and trivial solution to be followed; because the
system will try all of the possible choices until it reaches a positive match. The run time is wasted in the brute force search
without taking into account the search efficacy. The proposed
and applied search method is named frequency-based method
because it depends on the frequency of occurrence of the leading letter of each keyword listed in one record. The idea of the
search is similar to that of searching a word in a dictionary.
The mechanism of the proposed method is to alphabetically
sort the keyword list, and the keywords have same leading
letter are considered as subsets and they may also be called as
search intervals since the search of each input keyword is applied, only, within its corresponding alphabetical interval.

2 FREQUENCY BASED METHOD
•
•

Capture the first letter of the query's keyword.
Match this keyword with a convenient subset (the
subset of keywords belongs to the examined database
record) whose keywords begin with same letter of the
query's keyword. In this way the search interval is
shrunken to a small subset of keywords.

3 IMPLEMENTATION STEPS OF THE
FREQUENCY BASED METHOD
The matching process is performed as follows:
1. Calculate the histogram of each letter. For example
the histogram of the set {Cosmos, Comet, Uranus, Asteroids, Star, Spacecraft, Satellite} is equal to {(c,2), (u,1),
(a,1), (s,3)}. The histogram determination implies the
following steps:
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a) Capture the first letter of each word,
b) Convert the letter to lower letter case,
c) Get the ASCII code of this letter,
d) Subtract it by the ASCII of the "a" to find its cardinal
number.
The cardinal number is considered as a pointer of
that letter in the histogram array. Whenever a keyword
begins with the same initial letter the pointer goes to
same index at the histogram array and adds one to the
old content value (this means counting every occurrence of the alphabet letters). The histogram determination task is performed overall keywords listed in the
tested database record. The size of histogram array is 26
and of byte data type, each histogram element represents the number of keywords begins with certain the
alphabet letter whose cardinal number represents the
index of the corresponding histogram element. The resulted histogram array is considered a key table in the
next step.
2. After the histogram array is found it is, then, used
to calculate a list of pointers, each list element points to
the start position of the keywords begin with a certain
letter. The histogram elements are used as keys to calculate the corresponding peers in the pointer list since
the former elements store the sizes of each subset.
After the pointers generation step, each pointer is
considered as the base address for the corresponding
set of keywords which have a certain initial letter. The
pointer moves next when a new keyword, which has
the corresponding initial letter, appears.
3. Sort keywords: after the determination of the initial
pointer list, then it used to sort the list of keywords of
the tested database records; such that each keyword in
the record is put in a new record at position index
equal to the corresponding pointer value, and increment that pointer value by 1.
4. Search: the resulting initial pointer array is used to
allocate the search area (i.e., the start and end positions)
of each tested keyword belonging to a query record. In
such case the matching trail will be bounded to a certain subset rather than searching the whole list of keywords belongs to the tested database record. In other
words, the pointer list is used to provide the upper
bound and the lower bound of each search interval
(subset).
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tem can support three basic processes: the representation of the content of the documents, the representation
of the user's information need, and the comparison
(matching) of the two representations [7]. Figure (2)
presents the main steps of a typical classical IR system.
6. The comparison of query against the document
representations is called the matching process. The
matching process usually results in a ranked list of
documents [11]. Users can walk down the document
list looking for the information they need. Ranked retrieval hopefully puts the relevant documents towards
the top of the ranked list, minimizing the time the user
has to invest in reading the documents. The simplest
but effective, ranking algorithms use the frequency distribution of terms over documents, and they may use
some statistics over other information (such as the
number of hyperlinks that point to the document).
Ranking algorithms based on statistical approaches easily halve the time the user has to spend on reading
documents [8]. The frequency based method is used in
an information retrieval system that matches two 40
keyword list with lists of size 90 whose numbers are
410 list, in such a system it is urgent to use a matching
method performs the operation efficiently. So, the
matching between the two lists of keywords in the information retrieval system one represents the query
keywords list and the other is the keywords list stored
in the database. So, this relationship is considered as a
many to many relationship. Since matching aims to
find out the common keywords listed in both records,
so it requires mapping between two lists of strings
whose elements are not sorted according to alphabetical criteria; instead they are ordered according to their
relative significance weights. Taking into consideration
that the retrieval operation should be performed as an
online process, so the matching task should be done as
quickly as possible in order to ensure an acceptable performance of the retrieval process. The user should not
wait a long time to get the retrieval answer. So, another
important issue must be taken seriously to reduce the
time of matching the matching between the query and
the database record.
7.
In a simple one _to _one process, it is possible
to convert the string to an integer number (hash number) according to the ASCII code of its characters, and
then be matched with the hash values of the other side
to see whether it is common or not. This matching
mechanism could be adopted to handle the matching
task between the user names and passwords. But this is
not a practical solution to be applied in any system that
deals with a large number of records with each contains
many subrecords. This would clearly spend a long
search time in conversion from one type to another.
8.
On the other hand, exhaustive matching trail is
a weak and trivial solution to be followed; because the
system will try all of the possible choices until it reaches a positive match. The run time is wasted in the brute
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4

APPLICATION OVER THE INFORMATION
RETRIEVAL SYSTEM
5.
An information retrieval system is an application that stores and manages information about document contents, often textual documents but possibly
multimedia [7] [8] the system assists users in finding
the information they need. It does not explicitly return
information or answer questions. Instead, it informs on
the existence and location of documents that might contain the desired information. Information retrieval sys-
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force search without taking into account the search efficacy.

Fig. 1. The proposed frequency based method
Fig. 1. The test result of the frequency based method

6. CONCLUSIONS
The string matching is a time consuming step in
systems that deals with large numbers of strings. In
the many to many mappings it is urgent to use fast
matching methods rather than the classical matching
(exhaustive). In this paper a matching method is conducted to perform the matching efficiently, the search
is a dictionary like method. The retrieval of the system that matches two list of sizes 40 and 90, respectively, was 16% faster than using the brute force
search.
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Fig. 1. The proposed frequency based method

5. FREQUENCY-BASED SEARCH VS. EXHUSTIVE SEARCH
The method used to match two keyword list
each of sizes 40 and 90 respectively, firstly by applying the brute force as a search method which implies
trial of all choices, and then secondly the same set of
sample queries are tested using the frequency based
method.
The test is performed to assess the efficacy of this
method, as illustrated in table (1) and figure (3) The
results show that applying this method has fastened
the retrieval about 16.6%.

Fig. 1. The Classical information retrieval system
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