
 
Appendix A 

 
 System Installation and Configuration 

A. Installing & Configuring MySQL 

 MySQL was downloaded free of charge, from 

http://dev.mysql.com/downloads/ (MySQL 4.0) under the heading Windows 

downloads. After downloading the file .it has been unzipped it and ran the 

setup.exe program contained there in [Mys06]. 

 

B. Installing & Configuring PHP 

The next step is to install PHP. PHP has been downloaded free from 

http://www.php.net/downloads (php 5.x zip under Windows Binaries) 

PHP was designed to run as plug-in for existing Web server software such as 

Apache .To test dynamic Web pages with PHP. 

1. The file you downloaded from the PHP Website has unzipped into a 

directory C:\PHP. 

2. The file called php5ts.dll in the PHP folder has copied to 

C:\WINDOWS\system32. 

3.  The file called php.ini.dist in the PHP folder has copied to Windows 

folder and renamed it to php.ini. 

4. Opened the php.ini file and setting it so that it points to the ext 

subfolder of your PHP folder: extension_dir = “C:\PHP\ext”, and 

removed the semicolon from the start of the php_mysql.dll line: 

extension = php_mysql.dll, and set the line that start with  

 

 

 



 

 

session.save_path and set it to your Windows TEMP folder: session 

.save_path =     

“C:\WINDOWS\Temp”, and remove the semicolon from the start of  

“extension=php_mysql.dll” to configure MySQL database. 

 
             

C. Installing & Configuring Apache 

 First we downloaded and installed Apache according to the instructions 

included with it; and we opened http://localhost/ in the Web browser, to make 

sure the Apache was working properly. After that we have been Checked the 

documentation and making sure Apache is running properly before we install 

PHP. 

 The Apache configuration has been modified to indicate the correct path 

to the PHP implementation and the “.php” file extension .this is the case when 

installing PHP as an Apache module by making these steps: 

 

1. On the Start Menu, we have been chosen Programs >Apache HTTP 

Server > Configure Apache Server >Edit the Apache httpd.conf 

Configuration File. This will open the httpd.conf. 

2. Add the following lines to the very bottom of the file: (Apache 2.0)  

LoadModule php5_module c:/php/php5apache2.dll  

AddModule mod_php5.c 

AddType application /x-httpd-php .php 

AddType application/x-httpd-php-source .phps 

 

 



Appendix B 

PHP Functions for Working with MySQL 
PHP provides a vast library of built-in functions that let you to 

perform all sorts of tasks. Obtaining detailed information about a function 

is as simple as opening your browser and typing 

http://www.php.net/functionname 

This list of functions and their definitions are current as of PHP4.0. 

<?php 

$link = mysql_connect('localhost', 'mysql_user', 'mysql_password'); 

if (!$link) { 

    die('Could not connect: ' . mysql_error()); 

} 

echo 'Connected successfully'; 

$sql = 'CREATE DATABASE my_db'; 

if (mysql_query($sql, $link)) { 

    echo "Database my_db created successfully\n"; 

} else { 

    echo 'Error creating database: ' . mysql_error() . "\n"; 

mysql_close($link); 

?> 

• mysql_connect  Open a connection to a MySQL Server and return a 

connection ID(which evaluates to true) that may be used in other 

MySQL-related functions. 

Description 

mysql_connect ( [string server [, string username [, string password [, 

bool new_link [, int client_flags]]]]] ) 

Opens or reuses a connection to a MySQL server.  



Parameters 

server  

The MySQL server. It can also include a port number. e.g. 

"hostname:port" or a path to a local socket e.g. ":/path/to/socket" for 

the localhost.  

If the PHP directive mysql.default_host is undefined (default), then 

the default value is 'localhost:3306'  

username  

The username. Default value is the name of the user that owns the 

server process.  

password  

The password. Default value is an empty password.  

new_link  

If a second call is made to mysql_connect() with the same 

arguments, no new link will be established, but instead, the link 

identifier of the already opened link will be returned. The new_link 

parameter modifies this behavior and makes mysql_connect() 

always open a new link, even if mysql_connect() was called before 

with the same parameters.  

• mysql_create_db: Create a MySQL database 

Description 

mysql_create_db ( string database_name ) 
 



• mysql_close: Close MySQL connection 

Description 

mysql_close([linl_id] ) 
 

•     mysql_select_db: Selects the default database   

Description 

mysql_select_db ( string database_name [, resource link_identifier] ) 
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Chapter Five 
 

Conclusions and Recommendations for Future 
Work 

 
In this chapter, the concluded remarks and the suggestions for future 

work are given:  

 

5.1 Conclusions  
The main concluding remark that is drawn from the work: 

• The established system offers a web fast search method to the end user 

to obtain about the materials of Iraqi universities Library.  

       

5.2 Suggestions for Future Work 
 

The following are some recommendations suggested for future works: 

1. Developing the present system by performing additional features of 

digital library like barrowing/lending library materials with possibly 

charging for barrowing.  

2. Using another secure DB server can be used instead of MySQL 

database server such as Oracle database system.   

3. Translate the data of Iraqi university libraries over the network. 

4. Using distributed database. 
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4.2 Using the Network 
When the database server (the computer which installed the library on it) 

has an IP address and connections with other computer which is run the 

library on another computer like any website at first we must have web 

browser and the IP address for the databases server, for Example: 

If there is a database computer and it has this IP address 192.168.1.6, the 

client computer has connections with the server, so to run the library at first it 

must write into the address bar: 

http://192.168.1.6/project/source.php , then the client computer will search 

into the network for this computer “192.168.1.6” (database server) then it will 

send http request for it , automatically the Apache Server will answer this 

request ,by viewing the result of your request, (the library). 

 

 

                                     Figure (4-1): Main Page 
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At Figure (4-1) there are two options: 

1- Administrator  

2- Library 

Every time when we have any database we will have two or more level of 

users, in our example we have only two: 

1- The Admin of the system: Admin is shortcut of Administrator, the person 

who has the full permeations to Add, Edit, and Remover any data from the 

database. 

2- The Normal user: the person who has no permeations to control this 

system, he can retrieve information that the Admin gave it to him. 

4.3 Library 

When we click on the Library button another page will be load and it will 

be the Basic search page: 

A. Basic Search 

 

                                     Figure (4-2): Basic Search 
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In this window there are tow types of search, Basic and Advanced, one 

can chose the search type, there following are the basic search steps: 

1- From the search type list choose one option. 

2- The search options are: 

a- Title 

b- Author 

c- Publisher date 

d- Call Number 

e- Subject 

3- Then click on Submit search. 

At this process the PHP code will put the entered data into the RAM and 

then make compare between it and all database records. If it found the result it 

will copy it with the data and print it in the Result table. If it can not, it will 

print no such data. 

 

B. Advance Search 

To more limit search, for Example there are Author and the Title of the 

book, and to make the search easier and faster, by using the Advance search 

the following steps are followed: 

1- From the main search page chose “Advance Search”. 

2- In the first “search for” box write the title of the book. 

3- Chose from the first list of “As” Title option. 

4- In the second “search for” box write the author of the book. 

5- Chose from the second “As” list author option. 

 

 And then click on submit search button then the Program will send this 

request to the database and compare it with the data into the database if it 



Chapter Four/Digital Library Results                                                                              41 

found the result it will copy it with such all data ant print it in the Result table 

,if not it will print that no such data. 

 

 

 

 

                                    Figure (4-3): Advanced Search 

 

4.4 Case Study  
There are some examples to illustrate how the Iraqi Digital Library 

system is implemented. 

 

Example 1:  

Basic Search (a) 
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1- Enter the box “Library” in (IDL Home Page) as shown in Figure (4-1). 

2- Select Basic Search as shown in Figure (4-2). 

3- Enter the search type ‘title’. 

4- Enter the term ‘heat’ or ‘Heat’. 

5- Select “Submit Search” box or press Enter. 

6- The final result of the search is shown in Figure (4-4 a) with full 

bibliographic information data on this title of library material with the name of 

the university which this material exist in. 

 

 

                      Figure (4-4 a): Result of the ‘Heat’ search term  

                                        For the ‘title’ search type  

 

Basic Search (b) 

1- Enter the box “Library” in (IDL Home Page) as shown in Figure (4-1). 

2- Select Basic Search as shown in Figure (4-2). 

3- Enter the search type ‘Author’. 

4- Enter the term ‘Bosian , G.’ or ‘Bosian’. 
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5- Select “Submit Search” box or press Enter. 

6- The final result of the search is shown in Figure (4-4 b) with full 

bibliographic information data on this title of library material with the name of 

the university which this material exist in. 

 

 

                 Figure (4-4 b): Result of the ‘Bosian , G.’ search term  

                                      For the ‘Author’ search type  

 

Basic Search (c) 

1- Enter the box “Library” in (IDL Home Page) as shown in Figure (4-1). 

2- Select Basic Search as shown in Figure (4-2). 

3- Enter the search type ‘Publisher Date’. 

4- Enter the term ‘1966’. 

5- Select “Submit Search” box or press Enter. 

6- The final result of the search is shown in Figure (4-4 c) with full 

bibliographic information data on this title of library material with the name of 

the university which this material exist in. 
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                        Figure (4-4 c): Result of the ‘1966’ search term  

                                      For the ‘Publisher Date’ search type 

 

Basic Search (d) 

1- Enter the box “Library” in (IDL Home Page) as shown in Figure (4-1). 

2- Select Basic Search as shown in Figure (4-2). 

3- Enter the search type ‘Call Number’. 

4- Enter the term ‘721.603.’. 

5- Select “Submit Search” box or press Enter. 

6- The final result of the search is shown in Figure (4-4 d) with full 

bibliographic information data on this title of library material with the name of 

the university which this material exist in. 
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                        Figure (4-4 d): Result of the ‘721.603’ search term  

                                      For the ‘Classification No.’ search type.  

 

Example 2:  

Advanced Search  

1- Enter the box “Library” in (IDL Home Page) as shown in Figure (4-1). 

2- Select Advanced Search as shown in Figure (4-3). 

3- Enter the first search type ‘Title’. 

4- Enter the first term ‘heat’ or ‘plant’. 

5- Select the Boolean operand ‘AND’. 

6- Enter the second search type ‘Author’. 

7- Enter the second term ‘Bosian, G.’ or ‘Bosian’. 

8- Select “Submit Search” box or press Enter. 

9- The final result of the search is shown in Figure (4-5) with full 

bibliographic information data on this title of library material with the name of 

the university which this material exist in. 
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              Figure (4-5): Result of the ‘plant’ title, and ‘Bosian’ 

                                 Author 
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Chapter Four 

Digital Library Results  
 

To run the Digital Library there are two ways: 

1- Run it from the same computer that we install the database on it 

2- Run it from another computer has connections (TCP/IP) with the database 

server computer. 

 
4.1 Local Computer 

       First if the host computer has been a web browser so if Internet Explorer is 

used, it can be    tested that properly installed and configured the library by 

typing "http://localhost/project/source.php" or its IP address 

"http://127.0.0.1/project/source.php"   into the location bar of the browser. It 

should be mentioned that the default page installed by the Library installer on 

the hard disk. It is located in “C:\Program Files\Apache 

Group\Apache2\htdocs\project".  

Being able to communicate with one's local machine as though it were a 

remote machine is useful for the purposes of testing, and also to contact services 

(such as Databases servers) located on one's own machine. 
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         A digital library is a library consisting of digital materials and 

services. Digital materials are items are stored, processed and transferred 

via digital (binary) devices and networks. Digital services are services that 

are delivered digitally over computer networks. It maintains all, or a 

substantial part, of its collection in computer-accessible form as alternative, 

supplements, or complement to the conventional printed and microform 

materials that currently dominates library collections. The terms such as 

‘electronic library’, ‘digital library’, ‘virtual library’, ‘web-library’, or ‘on-

line library’ have been used synonymously to represent the same concept.  

          The service of digital library is to enable the user to access the 

information required for knowledge enhancement. Digital library services 

include information about all the services, collections, digital resources. 

The specific services of digital library include providing remote access 

library resources-both printed and non-printed, service deliveries and 

generation information on library [Vin06].  

1.2 Digital Library advantages 
      The digital libraries have the potential to store much more information, 

simply because digital information requires very little physical space to 

contain them. As such, the cost of maintaining a digital library is much 

lower than that of a traditional library. A traditional library must spend 

large sums of money paying for staff .Book maintenance, rent, and 

additional books. Digital libraries advantages are: [Dig06] 

        

1. No physical boundary: The user of a digital library need not to go to 

the library physically, people from all over the world can gain access to 

the same information, as an Internet connection is available.  
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2. Round the clock availability: A major advantage of digital libraries is 

that people from all over the world can gain access to the information at 

any time, as long as an Internet connection is available.  

3. Multiple accesses: The same resources can be used at the same time by 

a number of users.  

4. Structured approach: Digital library provides access to much richer 

content in a more structured manner, i.e. we can easily move from the 

catalog to the particular book then to a particular chapter and so on.  

5. Information retrieval: The user is able to use any search term 

bellowing to the word or phrase of the entire collection. Digital library 

can provide very user friendly interfaces, giving click able access to it 

resources. 

6. Preservation and conservation: An exact copy of the original can be 

made any number of times without any degradation in quality.  

7. Space: Whereas traditional libraries are limited by storage space, digital 

libraries have the potential to store much more information, simply 

because digital information requires very little physical space to contain 

them. When the library had no space for extension digitization is the 

only solution. 

8. Networking: A particular digital library can provide the link to any 

other resources of other digital library very easily thus a seamlessly 

integrated resources sharing can be achieved. 

9. Cost: In theory, the cost of maintaining a digital library is lower than 

that of a traditional library. A traditional library must spend large sums of 

money paying for staff, book maintains, rent, and additional books. 

Although   digital libraries do away with these fees, it has since been found 

that digital libraries can be no less expensive in their own way to operate. 

Digital libraries can and do incur large costs for the conversion of print 
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materials into digital format, for the technical skills of staff to maintain 

them, and for the costs of maintaining online access (i.e. servers, bandwidth 

costs, etc). Also the information in a digital library must often be 

"migrated" every few years to the latest digital media. This process can 

incur very large costs in hardware and skilled personnel. 

 

1.3 Literature Survey 
In the following some research approaches concerned with digital libraries 

are summarized: 

 

1. [Edw98]: Had established the China ETD digital library system that 

is centralized metadata and distributed digital object, share the ETD 

resource among the universities and provide the wider access to 

ETD, where help the member universities establish the submission 

and retrieval system that is compatible, design and develop the ETD 

workflow module, centrally manage and preserve the PDF files.  

2. [Edw99]: A project that enhancing a prototype of digital library 

system called MARIAN system, with the aim of making it more 

flexible, scalable, and reliable. 

3. [Nap01]: A high performance web-based digital library system, 

called TerraFly, for special data access was introduced. This system 

utilizes a database engine, web technology, dynamic mosaic of 

digital images, and a multithread server design developed by a group 

at NASA Regional Application Center (NASA RAC) in High 

Performance Database Research Center (HPDRC) at Florida 

International University (FIU). 

4. [Ram01]: A digital library initiatives taken by India's largest one of 

the six medical universities. 
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5. [Hes04]: A digital library architecture that supports storage, search, 

retrieval, publishing and management of 3D models was introduced. 

The design also support advanced services such as hierarchical 

browsing and progressive retrieval, to enhance the experience of 

browsing and retrieving 3D models. 

6. [Tys06]: A project shows dynamic web sites that differ from the 

static web sites in that, their appearance changes on it's or database 

that related with it. Depending upon what information is in the 

database and these changes are continuous with the work on those 

sites. 

 
1.4 Aim of the Thesis 

The aim of the thesis is to implement a web-based system that is 

capable of executing search functions of digital libraries. The 

bibliographic information is stored in a centralized database which 

can be accessed through web site. The contents of the database are 

collected manually from the different library systems that already 

exist in Iraqi universities.  

 

1.5 Thesis Layout 
 

• Chapter two  

            This chapter focuses on web based implementation of digital 

library, digital library architecture, and related topics of network, and 

databases in the implementation of digital libraries. 

• Chapter three 

A detailed description of the system modules, with their related 

algorithms are presented. 

 



Chapter One / Introduction To Digital Library                                                              6 

• Chapter four 

             This chapter shows System Interfaces and sample results of the    

established system. 

• Chapter five 

This chapter discusses the conclusion of this work together with 

some recommendations for future work. 
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3.2 System features 
1. Collect the libraries materials of Iraqi universities in one library 

system. 

2. Provide a union centralized database. 

3. Provide web-based search facility (basic and advanced). 

4. Administrator side (update, add and delete) the library materials. 

5. Database backup. 

 

3.3 System Structure 

The main structure of the established system is shown in Figure (3-1). 

 

 

Figure (3-1.A): The main structure      

 

Figure (3-1.B): Search Engine 
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     Figure (3-1.C): Database Generator 

 

3.3.1 Collection of Information from different library 

systems  

It should be mentioned that the Iraqi universities like (Al-Nahrain 

University, Baghdad University, Al-Mustansryia University, University of 

Technology and others Iraqi universities) adopted CDS/ISIS system for 

DOS/WINDOWS operating systems in their libraries.  

First the data are collected from different databases of Iraqi universities and   

then inserted into MySQL database.   

Figure (3-2) shows a sample of the CDS/ISIS for windows. This system 

contains a bibliographic information (title, author(s) name, publication date, 

publisher name, number of pages, series name, keywords) for different library 

material (books, journals …etc). MFN is the Master File Number for each of 

the materials in the database, MAX is the maximum number of existing 

materials (i.e. MFN for the last one of library materials), main tool bar and 

tool icons.  

The main CDS/ISIS features: [Une06] 

1. CDS/ISIS is a generalized Information Storage and Retrieval System. 
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2. Unlike Dbase or MS-Access, CDS/ISIS is not a relational database 

system, although it provides some relational facilities. 

3. CDS/ISIS allows the user to design the record structure of each database 

of his own. 

4. CDS/ISIS can keep many different databases each in a different 

structure in your computer, for many different applications. 

5. Define data bases containing the required data elements. 

6. Enter new records into a given data base. 

7. Can Export/Import the database data, which can export the data to an   

           XML file as shown in Figure (3-3). 

 

                           Figure (3-2): CDS/ISIS for Windows 
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                      Figure (3-3): XML file contain the CDS/ISIS data 

The Algorithm (3.1) below describes the conversion method of 

bibliographic data from CDS/ISIS system for library database materials of 

Iraqi universities to the MySQL database tables and makes some 

methodological ways on it.  

       The data in XML file can be converted to MySQL database by using 

PHP parsing file. In this system it has been used a PHP parsing program to 

reading the data from XML file and put it in MySQL database. 

 

Algorithm 3.1: Convert the bibliographic data from CDS/ISIS 
                           system to MySQL database 
 
Input: The bibliographic data of CDS/ISIS system. 
Output: MySQL database contain the bibliographic data. 
 
Step 1: Export all the bibliographic data to XML file. 
Step 2: Read the data of XML file. 
Step 3: For each RECORD in XML file  
              A. Read the data between tags.  
              B. Convert this data to MySQL Database tables. 
Step 4: Remove the duplication from author table. 
Step 5: Insert the ID's of both books and authors into book- 
             author table (i.e. “ID” of some book take the “id” of its author 
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             name). 
Step 6: Stop. 
 

 

3.3.2 Database Structure 
MySQL is a program that can store large amounts of information in an 

organized format that's easily accessible through scripting languages like 

PHP. MySQL database contains the collected data (i.e. bibliographic 

information of library materials) from the different Iraqi university. 

The structure of the database is shown in Table (3.1), Table (3.2) and Table 

(3.3).      

                               Table (3-1): "Book" table  

ID Title Call 

Number 

Publisher 

Name 

Publisher 

Date 

Publisher 

Place 

Pages  

No. 

Material  

Type 

University 

Name 

Int Text Int Text Int Text Int Text Text 

PRI Null Null Null Null Null Null Null Null 

      Table (3-2): "Author" table 

Author_ID Author_Name 

Int Text 

PRI Null 

 

Table (3-3): "Book_Author" mapping table 

Author_ID Book_ID 

Int Int 

Null Null 

                   

Book table contains all bibliographic information about library materials 

books, journals…etc. This information may be the (main title, classification 

number, publisher name and place, number of pages, subject or keywords, 



Chapter Three / The Established Digital Library System                                              26 

 

and series). It is worth to mention here that the classification number used 

relies on DDC (Dewey Decimal Classification) system to classify the library 

materials in Iraqi universities. The Author table which contains the ID and 

author name.  The book-author table contains bookID and author ID to make 

mapping between book table and author table.  

 

3.3.3 Search Module 

A-Web Server 
 Web server software “Apache” recognizes that the requested file (page 

requested from for end user) is a PHP script. Thus the Apache server 

interprets the file using its PHP plug-in before responding to the page 

request, and it is used to check the web-page script on the personal computer 

before sending it to the web.   

 

B-Web Browser 
 Web-browser is an HTML and PHP formatted page as shown in Figure 

(3-4). When the visitor browses the web page and requests some search 

material (book, thesis …etc) with given search type, the web server 

“Apache” recognizes the request as a PHP script. Then the server interprets it 

and responds in full information results as part of the web-page, web-

browser used as search engine in IDL(Iraqi Digital Library) system for 

searching library materials. 
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Figure (3-4): Web browser page 

 

3.4 System Implementation 
As be mentioned before this system is successfully implemented using 

Apache server, PHP scripting language and MySQL database. PHP is a server-

side scripting language which will allow the Web-Server (Apache) to do more 

than just send plain Web pages when browsers request them. With PHP 

installed, the web server (Apache) will be able to read a new kind of file 

(called a PHP script) that can do a lot of things like retrieving up-to-the-minute 

information from a database (MySQL) and inserting it into a web page before 

sending it to the browser that requested it. It is worth to mention here that PHP 

is completely free to download and use [kev04]. 

MySQL is a relational database management system (RDBMS). It is a 

software package that is useful at the organization and management of large 

amounts of information. MySQL also makes that information easy to access 

with server-side scripting languages like PHP. MySQL is released under 

General Public License (GPL), and is thus free for most users on all of the 
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platforms it supports. This includes most Unix-based platforms, like Linux and 

even MAC OS X, as well as Windows [kev04].          

 
3.4.1 System Server-Side  
Server side contains two sides: 

A. Library side (Search facilities): 

 The Library side contains: 

       I- Basic search (book title, author, publishing year, subject …). 

       II- Advanced search (book title, author, publishing year, subject …)     

           with logical Boolean operator (AND,OR,NOT). 

B. Administrating side: 

    - Updating the database information. 

    - Insert new library material. 

 
A. Search facilities 

    I. Basic Search technique:  

The searching technique of basic search is describing as shown in 

algorithm (3.2). 

Algorithm 3.2: Basic Search technique 

Input: The request entered by the end user.  

Output: Final result of search. 

Step 1: Collect user input: “Input term” and “search type”. 

Step 2: If (valid input)        

      -  Split input term  

       -  For each of splitting term check: 

       - If (Search Type=”Title”) 

                            - Construct SQL query to check the title record in the Book table    

                               If contain this input term If exist - display results. 

                                - else display no result message 
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        - else if (Search Type=”Author”) 

                             - Construct SQL query to check the author name record in the        

                                Author table contain this input term, if exist - display results. 

                             - else display no result message 

        - else if (Search Type=”Date”) 

                            - Construct SQL query to check the date record in the Book table  

                               contain this input term, if exist - display results. 

                            - else display no result message 

        - else if (Search Type=”Publisher”) 

                            - Construct SQL query to check if the Book table contain this   

                                input term, if exist - display results. 

                            - else display no result message 

        - else if (Search Type=”Classification No.”) 

                            - Construct SQL query to check classification number record in the     

                               Book table contain this input term, if exist - display results. 

                            - else display no result message 

         

Step 3: else if no input term exist-Display error message or Invalid input. 

Step 4: stop. 

 
 

II. Advanced Search: 

• Advanced Search operators 

 Logical AND operator 

The logical AND is the term intersection operator. The result of a 

logical AND between two terms is the term which is common to both two 

terms.  
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   Logical OR operator 

The logical OR is the term union operator. The result of a logical OR 

between two terms is the term obtained by merging the two terms.  

 
                   

   Logical NOT operator 

The logical NOT is the term exclusion operator. The result of a logical 

NOT between two terms is the term which containing all the terms in the 

first input term.  

 

• Advanced Search technique:  

 The searching technique of advanced search is describing as shown in     

  algorithm (3.3).   

 

Algorithm 3.3: Advanced Search technique 

 

Input: The terms requested entered with Boolean limits by the end user. 

Output: Final result of advanced search. 

 

Step 1: - First take user input terms.            

             -Second give the selected Boolean operator (“AND”,”OR” or “NOT”). 

Step 2: -Check the selected Boolean variable   

             - If (‘AND’) 

                   - Construct SQL query to check the two input terms contain in the 

                     Database, if exist-display the result of a logical AND between two    

                     input terms is containing  the elements which are common to  

                     both these input terms. 

                   - else display no result. 

            - else If (‘OR’) 

                  - Construct SQL query to check the two input terms contain in the 



Chapter Three / The Established Digital Library System                                              31 

 

                     Database, if exist-display the result of a logical OR between two  

                     input terms is containing the elements which is obtained by merging  

                     the two input variables terms. 

                 - else display no result. 

- else If (‘NOT’) 

                  - Construct SQL query to check the two input terms contain in the 

                     Database, if exist-display the result of a logical NOT between two input    

                     terms is containing all the elements in the first input variable term  

                     which do not also belong to the second input variable term. 

                  - else display no result. 

Step 4: stop. 

 

B. Administration side 

Administration has been illustrated in algorithm (3.4). 

-Administration login as shown in figure (3-5 a). 

 

                                   Figure (3-5 a) Administration side security  

 

-Updating the library materials, add, delete as shown in figure (3-5 b). 

 



Chapter Three / The Established Digital Library System                                              32 

 

 

                                  Figure (3-5 b) Administration side update  

 

 

 

 

Algorithm 3.4: Administration technique  

Input: Database bibliographic data for library materials. 

Output: The updated database. 

 

Step 1: - Input an authenticate librarian user name and password.  

Step 2: - Convert the bibliographic data from CDS/ISIS system to MySQL database 

                by perform the same steps in algorithm(3.1). 

Step 3: - Stop. 

 

3.4.2 System Client-Side   
The client-side interface is an HTML form of IDL, the Iraqi Digital 

Library system as shown in Figure (3-5) which consist of: 
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1- First page shows general descriptions of library job with two enter 

boxes for the library and the administration side. 

2- The Library contains two searching techniques (basic and advanced 

search) with full information services about the search for end user. 

3- Administration contains updating tools about the library database 

materials.  

A. DL home page   

This page contains the library and administration entries as shown in 

Figure (3-6.a).   

 
                              Figure (3-6 .a) IDL Home Page 

 

B. Basic search Page 

This page as shown below in Figure (3-6.b) is displayed by selecting 

the Basic Search link in IDL site. Basic search page contain search term 

bar, search type list, clear search box for re-enter new term search, basic 

search help for guiding the end user. 
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                                   Figure (3-6 .b) IDL Basic Search 

C. Advanced search Page 

 This page as shown in Figure (3-6.c) is displayed by selecting the 

Advanced Search link in IDL site. 

 

                             Figure (3-6 .c) IDL Advanced Search 
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Advanced search page contain two searches bars with Boolean terms for 

limiting the search, two search type lists, clear search box for re-enter new 

terms search, advanced search help for guiding the end user, and link to the 

home library page. 

 

3.5 Database Backup  
It should be mentioned about database backup query in PHP file as: 

<?php 
include 'config.php'; 
include 'opendb.php'; 

$tableName  = 'Booktable'; 
 

$backupFile = 'backup/Booktable.sql'; 
$query      = "SELECT * INTO OUTFILE '$backupFile' FROM $tableName"; 
$result = mysql_query($query); 

 
include 'closedb.php'; 
?>  
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The Established Digital Library System 
 

3.1 Introduction 
As mentioned in chapter one, the aim of this project is to develop a 

digital library system. This system is used to collect the bibliographic 

information from different systems of Iraqi universities libraries manually 

and insert them into a unified database, and perform the web-search on the 

collected data. 

The proposed system consists basically of two Parts; search engine and 

database. The search engine consists of a simple HTML client and a server–

side PHP script. The HTML client is an HTML form which prompts the user 

for search keywords and the type of the search. The PHP script carries out the 

search process by connecting to the MySQL database server. The database 

contents are collected from the present systems (i.e databases) of Iraqi 

universities libraries. 

The system was implemented using the facilities of Apache server, PHP & 

HTML languages with MySQL database. 
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Chapter Two 

 
Web-based implementation of digital 

library 
    

2.1 Introduction 
     

The World Wide Web (WWW) become a new way for connecting 

computers for circulating data and for contacting people. There is a growing 

trend towards opening of existing databases to access data from the web. 

Nowadays building Web- enabled information systems that exchange data 

using Web is regarded as an important application of information technology. 

The on-line access via Internet to various information sites enlarges the 

database information usability at the same time providing a dynamic content 

to the WWW itself. Querying different databases by applying standard Web 

interfaces favors significantly the human computer interface (HCI) [Jul94]. 

The Web creates new challenges for information retrieval. The amount of 

information on the Web is growing rapidly, as well as the number of new 

users inexperienced in the art of Web search. People are likely to surf the Web 

using its link graph, often starting with high quality human maintained indices 

such as Yahoo! or with search engines [SL98]. 

It is the Internet that bridges time, distance, and culture. It is where you 

can learn about almost any subject and communicate with almost anyone 

almost instantly [Fri96]. 
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ABSTRACT 

 
The work presented here describes a web-based digital library system 

for Iraqi universities. This system is capable of executing the search 

function of digital libraries. Library information is present in centralized 

database which is collected from different library systems of Iraqi 

universities and it provides their access through website. 

 

The system utilizes MySQL database to store the collected data from 

library systems in Iraqi universities. Web technology is used for accessing 

library data by using HTML & PHP. Apache server is also used. The 

system here has used these resources to build simple and perhaps user 

friendly web based search system. Both, basic and advanced search are 

made available in the proposed system. 

As a result of the presented system here the different universities 

members can search all materials, holdings, and information resides in all 

libraries and gains their full bibliographic information.  
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Chapter One 

Introduction to Digital Library 

 

1.1 Introduction 
         In the traditional sense of the word, Libraries have always been a 

community’s ‘portal’ to information, knowledge and leisure, a library is a 

collection of books and periodicals. It can refer to an individual’s private 

collection, but more often it is a large collection that is funded and 

maintained by a city or institution.  This collection is often used by people 

who choose not to, or cannot afford to, purchase an extensive collection 

themselves , However ,with the collection or invention of media other than 

books for strong information , many libraries are now also repositories and 

access points for maps ,prints or other artwork , microfilm , audio tapes, 

CDs ,video tapes and DVDs, and provide public facilities to access CD-

ROM databases and the Internet [Lib06]. 

  Digital libraries support and expand the traditional library services 

that have been used through centuries. For this, libraries start to use the 

Internet to exchange information and materials, where the exchange can 

happen in seconds. Within a group of libraries it is possible to establish a 

simple system based to communicate between them by making a common 

union catalogue between the partner libraries. By applying this system on 

the web, users can have access to all library materials and information in 

seconds and gain full information from anywhere. 
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2.2 Website 
      A website is collection of documents written in the HTML language. 

When a user looks at a website with a browser, the browser is able to follow 

the instructions presented to it in HTML to make a website look a certain 

way, the website content in HTML is static. That is, if the user were to 

reload a static website, they would see the exact same content every time. Its 

content was written directly by an author, and when the user goes to the site, 

that code is downloaded into a browser and interpreted. In contrast to a static 

website, a dynamic website is one whose content is regenerated every time a 

user visits or reloads the site, so that the website content is divided into static 

and dynamic as follow [Php07]. 

 

2.2.1 Static website 

       Static website usually has the filename extension .htm or .html 

[int04], Static content that does not change at run-time. It is mainly stored in 

files on servers or in databases and is presented to the user without any 

processing (e.g. a home page defined in HTML) [Eng02].  

 
2.2.2 Dynamic website 
      Today, much of the web is dynamically generated , dynamic content that 

generated at run-time based on the interaction with the user (e.g. an e-

commerce application that presents a welcome text and lists the current 

items in a user' shopping cart) [Eng02], and usually reflect the language or 

technology used at the server, such as PHP, JavaServer Pages, or many 

others, taking associated URL/filename extensions (e.g. .php or .jsp). 
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These technologies do ensure that simple HTML and other texts are 

provided to the web browser in the same way as for static web pages. 

[Sta06] 

      Dynamic web content is normally generated by a combination of 2 or 3 

different parts: a Web server, a dynamic content generator and very often 

a database. Figure (2-1) shows this configuration and the protocols used to 

perform the interaction of these parts [Tho04]. The web server is a software 

technology that allows connecting to another system via the HTTP 

connection and then share data [Gha05], delivers all static content to the user 

requesting this file. If the user requests a page containing dynamic content, 

the web server forwards the request to the dynamic content generator, which 

generates the page. To do that, the generator executes the code written for 

this specific business logic of the web site and makes use of other files or a 

connected database, normally using standard SQL Queries. The content 

generator puts all the information generated by code and the static content 

associated with the web page and puts these parts together. Then it forwards 

the whole page to the Web server who delivers it to the user. 

 
       Figure (2-1): A typical configuration of a dynamic content web site 
  

2.3 Capabilities of Digital Library Systems 

       Digital library systems compose a family of automated systems that 

together provide a comprehensive capability to manage the digital content of 
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an enterprise. It is useful to divide the capabilities of digital library systems 

into the following areas [Raj99]: 

• Capture or creation of content  

• indexing and cataloging (metadata)  

• Storage  

• Search and query  

• Asset and property rights protection  

• Retrieval and distribution  

Content exists in multiple sizes, formats, and media, each with 

accompanying technical challenges. Content may be structured or 

unstructured. It may have exact, precise meaning; or it may be 

fundamentally ambiguous. Content may directly or indirectly support a 

business process or function. 

       A digital library architecture shows how capabilities are realized and 

related, and does this at several levels. Digital library architectures show 

how business processes or functions are enhanced; they show how 

technology components fit together and how, in detail, components 

interoperate with each other. 

       Such functions and relationships, when reduced to a particular software 

and hardware implementation, lead to operational digital library systems. 

2.4 Digital Library Architecture [Try99] 
       In the following paragraphs an architectural approach to the digital 

library will be developed, which is based on taking the fundamental 

capabilities, introduced in section 2.3, as the fundamental requirements the 
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architecture must satisfy. Architecture for digital libraries can be noticed 

from two points: 

• A digital library approach to information management depends 

fundamentally upon a distinction between data and metadata. Metadata 

provide external classifying and organizing relations for data that may be 

unstructured, complex, or very large.  

• Middleware services such as search, asset protection, and retrieval 

processes depend on metadata. Since metadata refers to data, which may 

be stored in separate hierarchical storage subsystems, integrity of 

reference must be maintained between metadata and data.  

Figure 2.2 illustrates these fundamental distinctions between data 

management and metadata management, and between ingestion and 

utilization of content. 

 

Figure (2-2): digital library architecture--building blocks of information to 

enhance existing functions and enable new operational capabilities 
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2.4.1 Operational Architecture 

      Operational architecture is an information management system 

represented in terms of the business processes it supports, and how 

information related to conduct of the business processes passes through the 

system's components. 

Figure 2.3 is an example of digital library architecture. The operational 

(business) processes, most obvious in the example, depend on the timely and 

well-organized capture of training information as it happens, and both 

contemporaneous and retrospective search and retrieval of information from 

a training event. Although the information is generated in several different 

enterprise domains (eight in the example), effective utilization of 

information often depends on cross-domain searches and retrievals. 

Therefore, digital library services must provide information interoperability 

in middleware. 

 

                                 Figure (2-3): Operational architecture 
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2.4.2 Technical Architecture 

       A technical architecture breaks down operational (business) processes 

into functional components and capabilities (Figure 2.4). Hardware and 

software implementations are still not resolved. 

       The utilization of digital library materials depends on the existence of 

metadata to give an efficient and accurate view of content. Metadata must be 

created as content is added to the digital library. Metadata and data must be 

bound together logically, and there must be a robust underlying technology 

to manage the logical connection through time, across platforms, and over 

geographical separations, all on a networked, distributed system. 

 

                                    Figure (2-4): Technical architecture 
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2.4.3 Systems Architecture 

       Systems architecture shows the technology enablers and their inter-

relationships. In Figure 2.5, the digital library is a centralized subsystem that 

interacts with a variety of data producers and consumers within a complex 

distributed system. 

 

 

Figure (2-5): Systems architecture 

2.5 Digital libraries in a distributed environment 
[Laf00] 
        Cost cutting and personnel restructuring are forcing organizations to 

make difficult decisions on where to spend money. One of the areas hit hard 

by budget cuts is education and training. Academic, industrial, and 
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governmental institutions are all seeking means to leverage technology to 

improve the timeliness, efficiency, and standardization of their required 

training. One way to extend budgets while continuing to deliver training is 

by constructing distributed digital libraries. A distributed digital library 

consists of material on separate machines connected via a network. The 

challenge of managing this information is deciding how to store the 

information and how users will connect, search, and retrieve the material. 

One method, the monolithic library, forces all user interactions through a 

single, controlling node of the library network. Another is called the 

distributed library, which hides the actual server architecture by allowing the 

user to interact with whichever library node is nearest to him.  

       The distributed solution has some apparent problems. Namely, the 

information is not centrally located; therefore, it can be more difficult to 

manage. This is true in terms of hardware, networking, and information 

retrieval. 

        The distributed model has several advantages, however. For example, 

the distributed model provides a location and space for schools to develop 

and distribute material. Approved material is placed in a specific directory 

structure where a master index would know to look for it. A distributed 

model also has the advantage of eliminating a single point of failure. A 

mirror plan can be implemented where is one server is down, another server 

with a copy of the information can still provide access to users. With 

information stored locally, the authors retain ownership of the documents 

and multimedia stored on their server. The distributed model also can reduce 

access time for certain users, especially if highly utilized information is 

mirrored to different geographical locations. The distributed model would 

provide space for development and distribution needs. Approved material 
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would be placed in a specific directory structure where the master index 

would search, catalog, and retrieve it. 

       Digital libraries provide online access to a vast number of distributed 

text and multimedia information sources in an integrated manner. Providing 

global access to digitized information which is flexible, comprehensive, and 

has easy-to-use functionalities at a reasonable cost has become possible with 

the technical developments in several areas of Computer Science such as 

databases, communications, multimedia and distributed information systems.  

Digital libraries encompass the technology of storing and accessing data, 

processing, retrieval, compilation and display of data, data mining of large 

information repositories such as video, audio libraries, management and 

effective use of multimedia databases, intelligent retrieval, user interfaces 

and networking. Digital library data includes texts, figures, photographs, 

sound, video, films, slides etc. Digital library applications basically store 

information in electronic format and manipulate large collections of these 

materials effectively. Their services provide capabilities for storing, 

searching, transmitting, viewing, and manipulating complex information. 

They provide a consistent and transparent view of underlying heterogeneous 

repositories.       

       In a wide area environment, the anomalies (failures, load on the 

network, message traffic) affect the communication of data. The multiple 

media of digital library data introduce further complexity since each media 

has its own communication requirements. The current network technology 

does not provide the bandwidth required to transmit gigabytes of digital 

library objects. The cost of access in the context of communication and 

networking is the response time required to access digital library data. A 
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digital library user might have to wait for several minutes to receive the data 

due to bandwidth limitations.  
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