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Abstract 

This research represents one of the steps aimed to address one of the most important challenges on the Web and 
digital libraries, which is compute the rank of the document’s, and its importance, and their relevance to the user 
and to meet their needs for information, and so by taking advantage of the vast potential of logic Fuzzy in 
dealing with this kind of problems, and provide high flexibility for the user to clarify the issues and areas that 
interested them. 

This research is concernd on the design and implementation of a proposal for the information retrieval system, 
called Fuzzy Information Retrieval System(FZIRS). This system is designed to deal with a huge distributed 
database on a group of computers (servers) associated with the Intranet network specially designed to work the 
system, which includes different types and sizes of text files. 

The proposed system has the ability for mining of data mining from the database and retrieve useful information 
from them and that meet the user's needs well. 

This accomlished  through the applying of the proposed algorithms for indexing operations and calculate the 
rank of documents and generate keywords operations and display the  retrival results, which showed high 
quality when calculating results compared with other Information retrieving algorithms. 

Keywords: information retrieval system, fuzzy logic, data mining, distributed database information retrieving 
algorithms, Fuzzy Information Retrieval System(FZIRS) 

1. Introduction 

Computer plays an important role in the design and construction of modern information systems, to achieve 
speed, accuracy and confidence and authority to information system, which lead to it high efficiency in 
performance. It also conducted a complex calculations, which are difficult to implement manually in addition to 
superior ability to store a huge amount of information in an orderly manner so as to facilitate retrieval very slim 
times as electronic computer can accomplish all the other tasks carried out by the information system, including 
the safe investigation and data integrity and full security against loss or damage by beneficiaries. 

The large development in the number of systems intended for automated libraries of all kinds shows the 
importance of this technology for libraries and have many of the surveys conducted to the number of automated 
systems in libraries, especially in the United States. Where the survey was conducted in 1964, which proved that 
there are 25 system automatically works in libraries in America. In 1971, a survey was conducted last known 
(Lark Survey) was the census (1366), an automated system for libraries (between integrated systems or parts of 
systems in the (506) Library.) (Jassim Mohammed & Sabah Mohammed, 2002) 

In 1984, another survey was conducted, proved that there are about of (30000) thirty thousand special automated 
system libraries (that most of these systems operate on a personal computer PC), and noted the extent of the 
figure in 13 years is the time difference between the Lark Survey 1971 and 1984, where the number of 
automated systems for libraries multiplied by 59 times, and the fact that it was due to two main reasons: 



mas.ccsenet.org Modern Applied Science Vol. 13, No. 11; 2019 

77 
 

1. The actual needs of modern societies of the need to control the huge and growing amount in the desired traded 
by these communities and gets the necessary information from them quickly and the accuracy of the information 
and efficiency. And benefit from the economic, social and cultural development objectives. 

2. The great potential offered by computers mechanism and modern communications technology of the large 
storage capacity and processing speed that has become measured in simple parts of the second and multiplied 
hundreds of times the speed of data exchange, which decrease dramatically the cost of these operations, in 
addition to the possibility of remote processing and the use of computers and data banks and others. 

The history of the use of automated systems in libraries dates back to 1935, the year saw the introduction of the 
first data processing machine in the library, where Texas  University of using Punched Card devices in 
Circulation System, followed by the Boston Public Library to use punched cards to analyze some statistics 
supply and rolled automated systems then used as digital libraries digital Libraries, and the first person who’s 
ask  for using this type of device in libraries both Melvin J. Voight in charge of the University of California 
library, along with Clay L. Perry of the computer center at the same university in 1962, where he was the pilot 
venture is to convert the number of records (700) series to machine-readable form in addition to print a monthly  
list of numbers plus a complete list of everything library has. 

Its notes that most of the automated systems that appear were parts of the systems, that is, they were not 
integrated systems that can include all library operations at the same time but it has been dealing with only one 
part of the library operations such as indexing  or Circulation, but with 1961 the national Library of Medicine 
work with and Medical Literatur Analysis and Medlars Retrival system and review system functions in an 
attempt to automation of all functions of the library addition to conducting searches bibliographic and issuing 
Meoicus index as well as the operations of the indexing mechanism and borrowing mechanism and assist in the 
acquisition and adjust patrols and thus the emergence of the First  

system an integrated in libraries in 1966. Not only that, it changes and developments of interest in the field of 
library and information that evolution that has taken place on the services provided by libraries, where the space 
agency Nasa tested the first system to broadcast selective information SDI works on the automated computer, 
where the user select topics that wish to consult by The automated system compared between subjects of articles 
and descriptors objectivity and the beneficiary by providing it with a list of articles that match his interests that 
he previously selected (Jassim Mohammed & Sabah Mohammed, 2002). 

So the public libraries among the first institutions that was adopted the information retrieval systems. Retrieval 
of information used in public library systems developed initially by academic institutions and then by 
commercial vendors, in the recent years major developments has been the completion in the field of information 
technology, and especially after the Web appearance of continuous improvement in the performance of search 
engines making it the most popular e-libraries in all disciplines. And ensure that the First generation of libraries 
systems strategies and primitive techniques made the search depends on the author's name and address. 

But the second generation, the search strategy has been included: 1. Subject Title. 2. Keywords. 3. Many 
complex queries. While third generation focus on: 1. graphical interfaces(GI). 2 - Electronic forms. 3. Hypertext 
properties. 4 - Open System Architecture: It is a system that has the ability to continue change for its operations 
and internal structure (Yates, R. A. & B. Ribeiro-Neto., 1999). 

2. Aim of the Research 

Information retrieval process has great importance in providing services and transfer information and the 
contents of the scientific web pages, as well as the contents of the documents in digital libraries to users by 
means of quick and easy research and methodological tools that achieve retrieval of information for use in the 
form that meets their actual needs and conviction fully in their field of study or their research.  

Thus, here we are trying to answer the following questions which form the main focus of the search: 

1. What is a work mechanism in information retrieval systems technology? What are the main constituent parts? 

2. How can we get good results meet the needs of users? 

3. What are the reasons for the escalation of retrieval results related   compared with other related results? 

4. How to improve and develop strategies and retrieval operations in order to give more accurate results to users? 

5. What are the algorithms used to calculate the documents ranking and which give high quality results? 
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3. Information Retrieval Systems 

Information retrieval science is one  of branches of  old knowledge, comparable to the feet of computer 
science itself, if not the oldest. This definition is in the information retrieval of the oldest definitions field, if not 
the oldest among them, is what was mentioned Meurs (1950), who define information retrieval "is the name of 
the process or the way in which enables the user to convert his need for information to the actual list of 
documents in the store (such as a hard drive) which contains useful information for the user (Fabio Crestani & 
Gabriella Pasi., 1997). 

Information retrieval system in general includes two parts: 

1. Archive Script: which is a set of text units (which is often named as the "document."). 

2.  Retrieval engine: The system user submit applications that describe the type of documents required, and the 
retrieval engine matching the applications with the documents in the archive script, and then returns the user to 
the college part of a group of documents that give the best match with the user needs (Bhaskar Karn., 1998). 

And the main requirements of these systems are: 

1. The user must be able to enter any word from the natural language, any words, or phrase to the system without 
the need to engage in indexing and search operations, and this has the implication that the retrieval of the full 
text and  indexed every word in the document automated . 

2. System must arrange (Rank) documents retrieved by the possibility of their usefulness to the user request. 

3. The system must support the re-formulation of a mechanism to search sentences based on previous 
information to the user (feedback) (D. Hiemstra., 2001). 

Based on the foregoing, information retrieval can be considered as one of computer science fields system, which 
aims to store a large amount of information  and allow quick access to it, and this information can be of any 
type: text, audio, or video (Van Rijsbergen, C.J., 1979). 

4. Soft Computing and Information Retrieval 

The term Soft Computing(SC) defined by (L.A. Zadeh., 1994) Zadeh, which refers to the cooperation between 
useful mechanisms to solve problems that require some sort of intelligence away from traditional computing 
methods. SC offers a total of appropriate technologies to solve the ambiguity, lack of objectivity, and 
inaccuracies in many of the existing problems. 

The retrieval of information is aimed to modeling, design, and implementation of systems capable of providing 
fast and efficient services to access based on large amounts of information content. It also aims to assess the 
relationship of the elements of information the user needs actress words inquiry. This task is very difficult and 
complicated because of the lack of punctuated in objectivity, uncertainty, and lack of precision. 

SC includes different methods group  to solve such problems, Fuzzy logic , genetic algorithms, neural networks, 
rough sets, and Bayesian (Ricardo Baeza-Yates., 2003) 

As with the first beginnings of the fuzzy rough sets theory by L. A. Zadeh in 1965, it has been the completion of 
clear progress in the utilization of concepts Fuzzy rough sets in multiple fields of visual and sensory science. 
Fuzzy rough sets were used and extensively in the science of computer vision and artificial intelligence. Fuzzy 
rough sets dealing with ambiguity and thumb buried in the comprehension of the human system, and provide 
excellent system structure to describe, analyze, and interpret the mysterious events and doubtful. Where the 
human visual system is basically a fuzzy system, because we understand and interpret the visible world 
mysterious around us (Acharya, T. & Ray, A. K., 2005), information retrieval takes advantage of fuzzy logic in 
information blocking operations, extracting texts, inquiring language models (Ricardo Baeza-Yates., 2003). 

5. Digital Books 

The digital book been scientific revolution that could change the way of history in the  twenty one  century, 
more than other invention of the printing machine , as digital book (E.Book) became in hand, is easy to deploy, 
easy distribution and get it, easy to read and see, and Digital Book in fact only scientific material, from letters 
and pictures, reports and statistics, are preserved in some kind of many kinds of files.  

The digital book differs in its features and characteristics of the paper book in many points, the most important 
of these points are (Ahmad Ziad, 2010): 

1. Get the book without price or a very low price. 
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3. using Regular expressions provided easy  process  in document analysis process and in determining the 
symbols and words excluded. 

4. Use the Boyer-Moore algorithm has helped to repeating compute quickly and accurately. 

5. The proposed indexing algorithm which requires more time to implement to make the process of search and 
retrieval are faster. 

6. When a user enters a query of the system, the system checks the query statement during the entry process and 
thus ensures access to accurate results without the user's operations correction and amendment occupancy. 

7. The use of the proposed algorithm led to generate the key words to increase the accuracy of the results. 

8. The process of expanding the keywords using Fuzzy logic and Levenshtein-Distance algorithm to improve the 
quality of recovery by expanding the number of relevant documents. 
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