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Abstract

The web site of library management system provides search facility for ordinary user and library management facility for librarians. The report contains the information about online library management system and technique use to developed the site. The system requirements, design, implementation and testing is shown in detail. The report also contains the limitation of the system and future recommendation for system.   
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1. Project definition

The main goal of project is to developed multi-user, access-restricted site of library management system which containing search facility for ordinary user and library management facility for librarians.The online library system allows users (students) to search items and borrow, return, and extend items (books) with help of staff. In addition, this system are going to allow staff (librarian) to deal with inventories such as add items, delete items and update items.

2. Introduction 

The library system provides facility of access books information to the users and staff is responsible for managing the system so it is easy for user to use it. The best way to facilitate users and librarians is to make an online dynamic Library Management System. 

The site facilitate user by helping them to search the books from whole books database. This site also facilitates librarians to manage books information, issue information, user information and search book information. Here the search engine is created to helps user and staff to find any book from the system database. The staff can manage the books and issue information from the admin page provided on the site. However any function on the system required authorize login to the system, otherwise the user is denied access and redirected to login page. This ensures that no illegal entries to the system pages can be performed simply by typing in the URL. 

The system contains one database which has five tables. The staff and user table contains staff and user’s information such as username, password, etc. The book table contains information about the books available in the system. The issue table has information of issue items and the student table contains personal information of user. The system is developed with help of ASP for server side and HTML and VB script for client side. Access database management software is use to store the information about user and items. 

3. Development process model 

When building a web system, it is important to go through a series of predictable steps, a road map that helps you create a timely, high quality result and it is known as process model. Otherwise system ends up with lots of pits and falls. It is important because it provides stability, control, and organization to an activity that can, if left uncontrolled, become quite chaotic. 

Varieties of models are available for web engineering and design. Each represents an attempt to bring order to an inherently chaotic activity; each of the models has been characterized in a way that assists in the control and co-ordination of the real software project. The selection of process model is depending on the system type. One process might be appropriate for creating software for an aircraft avionics system, while an entirely different process would be indicated for the creation of a web site.   

The process model choice is based on the nature of the project and application, the methods and tools to be used, and the controls and deliverables that are required. For this project the waterfall model is selected because of familiarity, small size of project. The other reasons are, this process provides clear progress, easy management and each tasks are clear here.  

3.1 The waterfall model 

The waterfall model is also known as linear sequential or classic life cycle model. It suggests a systematic, sequential approach to software development that begins at the system level and progresses through analysis, design, implementation, testing and support.

The waterfall model shown in the figure below:
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Requirements definition

This phase is very important to understand the nature of the program. It is important to understand the information domain, required function, behavior, performance and interface. Here requirements for both the system and the software are documented and reviewed with the customer.

Here I decided the goal and objectives of system. With help of my goal and objectives, I make my project scope as our boundary of work so that I can make our project as soon and efficient as possible. I also decided the basic functional and non-functional requirements of the system.   

System design 

System design is actually a multi-step process that focuses on four distinct attributes of a program that is data structure, system architecture, interface representation and procedural detail. The design process translates requirements into a representation of the system that can be assessed for quality before implementation. 

I adopt object oriented approach to design the over all system which contains diagram such as use case, sequence diagram and class diagram. Here I also developed the architecture and navigation diagram of the system. 

Implementation and unit testing

Here the system design is converted into a machine readable form and this phase also includes the verification of each unit with its specification. I use HTML, ASP, VB script, etc. for system development. During implementation I check each unit to see its individual performance. 

Integration and system testing  

Once the implementation and unit testing is done, system testing begins. Individual program units are integrated and tested as a complete system to ensure the system requirements have been met. After testing, the system is delivered to the customer. Here I test the system to uncover error and ensure that defined input will produce actual results that agree with required results. 

Operation and maintenance
The system is installed and put into practical use. Maintenance involves correcting errors that were not detected in earlier stages, improving the implementation of system units and enhancing the system’s services as new requirements are discovered.

The disadvantage of this model is that it is not possible to make change ones the process begins. So, it is difficult to respond to customer’s requirements which are changing. However, I selected this model for this project because it is small project and requirements are very clear. 
4. Requirements Analysis 

4.1 Function requirements of system
· The main requirement of system is to provide online multi-user interface.

· The system should provide accessibility to all users (students) for searching any book information.

· The system should give authorized online access to authorised staff (librarians).

· The system should give access to librarian for Adding, Updating and Deleting any book from books database.

· The system should facilitate librarian to issue, renew and return management of books for users.

· The system should facilitate librarian to search book information.
· The system should provide help to user to understand the system 

· Dynamic interaction – The website should be capable of getting user input and adjusting dynamically according to certain user requests. 

· Security – Password enabled security and session security

4.2 Non-functional requirements of system
· Performance – fast response time (less then 3 sec)

· User interface – should be easy to use, well presented and intuitive 

· System should be co-operating with another system, such as, a university system. 

After analyse requirement and after taking in consideration all the user needs we can say the system should provide following information. 

· Book information 

· Call no.

· Issue status

· Authors’ name

· Publisher information

· Book title       

· Subject information

· User and Staff Information

· Name

· Username and password 

· Personal details

· Issue information

· Borrower information

· Book information

· Issue and Return dates

4.3 Hardware requirement 

Computer with 1000 MHz speed

128Mb of RAM

42X CD-ROM

40Mb of Hard disk 

16Mb of Graphics card

4.4 Software requirements 

Operating system: 
Microsoft Windows 98 or higher version 

Browser: 

Microsoft IE version 6 or latest
Server: 

Microsoft IIS Server

Database:

Microsoft Access Database Management System

Language: ASP, HTML and VB script

5. Design

I use object oriented approach to design this web side. The UML diagrams of the system are shown below:

5.1 Boundary diagram

5.1.1 Components and actors of system

5.1.1.1 Components

1) Item management system: it maintains all the information about book such as call no., type, author, status, etc.

2) Loan management system: it contains information of loan item

3) Staff: it contains attributes and behavior related to the staff such as there name, address, etc.

4) User management system: it contains attributes and behavior related to a user .for example, name, date of birth, unique identifier, id, address, etc.

5.1.1.2 Actors

1) User: who interaction with the system and get benefit from joining it by using its facilities.

2) Staff: they are employee of library and doing process of add and remove items and also issue, return and renew items for user. 

3) Data base: This is interacting with the system by receiving, sending and providing information.
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5.2 Component Design
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5.3 Use case diagram of system 


Actors:

The system has mainly two actors that are student (user) and staff (librarian). The user can only search book directly. The use can also borrow, return or extend items but with help of staff. However staff can use all the facility of the system. 

Use case:

	Borrow item
	The librarian can borrow items for student by putting his id and call number the item. Then the user loaned the item.

	Return item 
	If the user had items he can return them to the library by help of librarian by putting his id and the information about the book like a call number for the item.

	Extend item
	If the user wants to extend the item that had, librarian just put user id and information about the book then it’s extended once for one period. 

	search item
	A user can search item by putting the call no. of item and system shown the records of item such as the call number, title, author, edition, subject, etc.

	Add new item 
	The staff (the librarian is member of the staff) can add new item and it’s record is created and added to the system

	Delete item
	The staff can delete item from system by entering it call no. The system shows all detail of item before deleting it. 

	Update item
	The staff can update the information of items which are in the system. 


5.4 Sequence and state diagrams of system 

5.4.1 Search item

 Sequence diagram
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State diagram


[image: image5]
The user and staff both can use facility of search item. Both of them required to login before searching the book. If user is login in the system then system take him or her to search page where user can search the book by entering the call no. of book. If staff is login to the system, it takes staff to admin page from where staff can select search page and search the entire book available in the system.

5.4.2 Borrow item 

Sequence diagram 
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State diagram


[image: image7]
User can borrow item with the help of staff. To issue item to the user staff need to login to the system then system takes staff to the admin page from where staff can select the borrow item page. Staff enters user detail and the call no of book which user required and system check the status of book and provide detail of book. After that staff can issue book to the user by pressing issue button. System put detail on data base and updates the status of the book and user.      

5.4.3 Return item 

Sequence diagram 
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State diagram


[image: image9]
User can return item back to library by giving call no. of book to the staff. Staff enters the call no of book on the return book page and system shows all the detail of the issue item on the page. By pressing return button the item is return to library and system automatically updates status.  

5.4.4 Renew item 

Sequence diagram 
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State diagram


[image: image11]
Staff can renew book for the user by going on renew book page. Staff enters the call no. of book and system gives all the details about item and user. Then by pressing renew button and adding new dew date staff can renew the book. System put new dew date of the item in the system and show conformation message on the page.

5.4.5 Add item 

Sequence diagram
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State diagram


[image: image13]
Staff is able to add new item in the system. Staff goes to add book page and enter all the details of book such as call no. , title etc. and press abb button, the system store all the details of new item in the system and shows the conformation message.   

5.4.6 Delete item

Sequence diagram
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State diagram


[image: image15]
Staff is able to delete any item from the system. For that staff required to go to delete book page and have to enter the call no. of the item. System provides all the details of the item on the page so staff can conform that he or she is deleting the right item. By pressing the delete button the item is deleted from the system and the system update the data base and show the conformation message on the page.    

5.4.7 Update item

Sequence diagram
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State diagram


[image: image17]
Staff can change the details of item which are available in the system. Staff required going to the update book page where he or she can enter the call no. of the book and system shows all the details of the item and provide form to change the details. By entering the new details in the form and pressing the update button staff can update the details of book. System updates the database according to new details and provides conformation message on the page.   

5.5 Class diagram of system 


[image: image18]
The system has mainly four classes which are staff class, user class, item class and loan class. The staff class contains all the information about library staff such as username, password and personal details. The user class contains all the details about system user. The item class contains information of books available in the system and the loan class contains information about issue items such as issue date, due date etc. the relationship between class are also shown in the diagram. For example the relationship between staff and item class is one to many that means staff can be related with non book or more then many book and same relation is there between user and loan class. However the relation between item and loan class is one to one because the one item can have only one loan class.   

5.6 Structure of site 
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The site is divided in to two parts one is user access module and other is staff access module. The user module has only one facility that is search book. How ever the staff module is divided into three parts which are issue management system, books management and search book module which is same one that user is using. The issue management contains module such as issue, renew and return book. The books management contains add, update and delete book module. Search book module provides the facility of searching books.  

5.7 Data Flow Diagram 
The zero level data flow diagram of the system is shown in the figure below. The system has mainly three parts which are user interaction, search engine and book and issue management system. The connection of each part of system with the database is shown in the figure.   
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5.8 Navigation diagram of the system  


[image: image21]
The navigation diagram of the system is shown in the figure above. The user or staff can go to login page from the main page. The links of other pages such as credit, help, contact, site index, etc. are also available on the main page as well as every other page. User or staff can login to the system by entering there username and password. If user is login to the system, the system take user to search page where he or she can search all the books available in the system. If staff login to the system, the system move him or her to login page. From login page staff can access all the pages available on the system and can perform activity to manage book and issue sections. The database connection of pages is also shown in the figure.  

5.9 Decision tree of the system 



6. Implementation

6.1 Tools use to implement system

· ASP  – Server side and dynamic page capability 

· HTML – Basic static web pages

· MS Access database – Store user and item information

· VB script - Clint scripting 

ASP

ASP is a server-side scripting technology. It allows for both HTML and a scripting language to be interspersed in a Web page. The scripting language access the database. It helps to make sites as dynamic and featured as you wish. ASP provides language flexibility, and with sophisticated object-oriented features supported. One of the most important features about ASP is that it allows you to easily access data and put it on a Web page. The advantages of ASP are shown below:

· Powerful database-driven functionality

· Faster web applications

· Memory leak and crash protection

· Multiple language support
HTML

HTML stands for Hyper Text Markup Language. It is designed to specify the logical organization of a document, with important hypertext extensions. HTML document may be viewed by many different "browsers", of very different abilities. HTML allows user to mark selections of text as titles or paragraphs, and then leaves the interpretation of these marked elements up to the browser. HTML provides much facility to develop the client page attractive. An HTML file is a text file containing small markup tags and the markup tags tell the Web browser how to display the page. 

MS Access database

A database is a collection of information stored somewhere for easy organization and exploration. Databases are used in various situations such as keeping a record of friends, registering employee’s job attendance, counting the number of students in a classroom and keeping a record of their grades. This means that we have been using databases all our life. Microsoft Access is a software product used for desktop database applications. This can be use for personal stuff, for home, or for your business. 

6.2 User interface layouts of the system 

6.2.1 Login page layout
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The layout of login page is shown above. It contains the links for pages like help, site index, credit, etc. The user or staff can login to the system from this page. The user can go to search page and the staff can go to the admin page from this page. 

6.2.2 Search page layout
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The layout of the search page is shown above. The search page is common for both user and staff. The user or staff can search any book in the system by entering the call no. of the book. This page provides all the information of the book such as call no., title, subject, author, etc.    

6.2.3 Admin page layout
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This is main page for the staff. The staff can use the all facility of the system from this page such as add, delete, update book and issue, return, renew book. The staff can also go to search page from here.  

6.2.4 Add book page 
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The add book page layout is shown above. The staff can add new book to the system by adding the information of new book in the form provided on the page. The conformation message is shown in the add book quarry page. 

6.2.5 Update book page   
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The staff can update the book information on the update book page. The staff gets all the information about book by adding the call no. of the book and he or she can update the information of book by entering new information in to the form provided.  

6.2.6 Delete book layout 
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The staff can delete any book from the system on this page. The user enters the call no. of the book and the system can show all the information related to the book on the page. The book is deleted from the system by pressing the delete button provided on the page. 

6.2.7 Issue book page layout 
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The issue page layout is shown above. The staff can issue book from the system to the user by use of this page. The staff enters the details of book and user on the form provided and by pressing the issue button the book is issue to the user. The conformation message is shown on the issue quarry page. 

6.2.8 Renew page layout  
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The staff can renew the book for user on this page. The staff needs to enter the call no. of the book and the system provides all the information about book and user on the page. By entering the new due date and pressing the renew button the book is renew to the user. The conformation message is shown on the renew quarry page. 

6.2.9 Return page layout
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The layout of the return page is shown above. The user can return the book in to system by giving the call no. of book to the staff. The staff enters the call no. of the book on the return book page and the system shows the all detail about the book and user. The book is return to the system by pressing the return button on the page. The conformation message is shown on the return book quarry page. 

6.3 Database layout of the system
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The library staff table contains the username and password of the staff.
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The student table contains the information about user password and username. 
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The book table contains the information about the book available in the system.
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The issue table contains the information of all the issue items. 
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The tbl_student contends all the personal information of user. 

7. System testing 

This project has three modules for testing. These are:

· Search books management

· Books management

· Add new books form

· Update books form

· Delete books form

· Issue management

· Issue books form

· Renew books form

· Return books form

Their testing are performed which are listed as below:

Search books management

	Testing parameter
	Result
	Remarks

	Database connectivity
	Connections are established without any errors.
	All connections of issue management forms are performed thoroughly.

	Error messages
	Error messages are triggered properly.
	All types of operations are performed.

	Page redirection
	Redirections of pages are managed properly.
	All page links have been checked thoroughly.

	Queries fired
	Correct search results are displayed.
	All type of queries has been fired.


Books management

	Testing parameter
	Result
	Remarks

	Database connectivity
	Connections are established without any errors.
	All connections of issue management forms are performed thoroughly.

	Error messages
	Error messages are triggered properly.
	All types of operations are performed.

	Page redirection
	Redirections of pages are managed properly.
	All page links have been checked thoroughly.


Issue management

	Testing parameter
	Result
	Remarks

	Database connectivity
	Connections are established without any errors.
	All connections of issue management forms are performed thoroughly.

	Error messages
	Error messages are triggered properly.
	All types of operations are performed.

	Page redirection
	Redirections of pages are managed properly.
	All page links have been checked thoroughly.


8. System limitation

· The main limitation of the system is that, it is not possible to add new user or there information on the site. It is only possible by changing the details in the database directly.

· The password of the user and staff can not be change form the site directly. The only way to change the password and user name is through excising the database.

· The searching of the book only can possible by the call no. of the book. 

· The website has very simple user interface, it is not advance or professional.

· The security of the system is not up to mark. On some computer the user can go to admin page directly with out login to the system if some one login to the system on same computer before.

9. Problem rose during the development

· I decided to use the IIS server during the planning phase of the project however due to limited resources available finally I use the free web housing facility provided by the Somee.com.

· Due to the lack of knowledge in the ASP I face problem in database connectivity during the implementation of the project. 

· Due to the limited time period I am not able to finish all the components mention in the proposal. For example I am not able to add user management module in the system which is mention in the proposal and required for well design online library system. 

· I also found some problem in formation of the side due to lack of knowledge in the HTML. I have to change the format of site many times to make it look good.  

· I also find some problem in finding the web hosting side which is supporting the ASP.   

10. Conclusion 

This project is more important to manage library database in online manner. This project is much more helpful to end users and also librarians. In case of end users, it can help him by facilitating search from anywhere from whole world if it is on internet. The site also provides facility to librarian to manage the items. The book management module helps librarian to keep track on the entire book available in the library and the issue management system helps librarian to manage the all issue items. However the project is not according to the proposal. The requirement we mention in the proposal is not fulfill completely in the final product due to the time limit and the some of the requirement mention in the proposal is out of scope of this project.

11. Future recommendations

We can make system more effective if we use Ms SQL database in place of Ms Access because the Access is not suitable for the large system and it is not able to handle large no of users. It is recommended that, ASP.NET or PHP should be use for the server side development because the ASP has many disadvantages compare to ASP.NET and PHP. The ASP supporting system is also reducing dramatically during last few years and it is hard to find the server which is supporting the ASP.   
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