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ABSTRACT 

With the changing modern society, people have to be automated to tally with the 

world. It is really worth to save time to move with the world and to get the work done 

easily. School library automation system project was chosen to apply that automation 

to the school library and to take more benefits out of it. The school which selected is, 

Vidyarathna University College, which is situated in Horana area. The school has a 

library which has approximately over 15,000 of library materials. The library mainly 

serves students, teachers and Vidyarathna Pirivena clergymen. With the increasing of 

the number of members and library materials, the usage of manual system for library 

may generate number of inefficiencies. Those are data duplication and gets more time 

to searching for particular item, recording of members, calculating overdue and 

circulating activities.  

The proposed system facilitates to keep record of complete information of library 

materials. Automated library catalog is able to search based on any criteria which user 

has given. The system also provides easy way to make a check-out, check-in and hold 

library materials and facilitate to automatic fine calculation for late returns. The system 

mainly maintains user accounts and manages user activities. Finally facilitate to 

generate reports based on the criteria. 

The system was developed using Hypertext Pre-processor (PHP) which is a server-side 

scripting language and Hypertext markup language (HTML), Cascading Style Sheets 

(CSS) which are client side scripting. Apache has been used as the web server; MySQL 

was used to handle databases. Additionally, Adobe Photoshop was chosen as the 

interface designing tool in the main stages of the developing. Rational Unified Process 

(RUP) was identified as the most suitable development methodology.  

As this is a system with real time that is being expecting to overcome the issues, 

mentioned in the above and to cover all the necessary requirements. The system has 

clear instructions to guide user through the system and no special training is required. 

By validating user input data, accuracy has been achieved. Depending upon 

the category of user the access rights are decided. The system will meet user needs and 

fulfill the mission of the library and save the time of the reader. 



iv 

 

ACKNOWLEDGEMENTS 

First of all I would like to express my gratitude and thankful to the (Bachelor of 

Information Technology) BIT coordinator and academic staff of University of Colombo 

School of Computing (UCSC) for giving us valuable opportunity to follow this degree 

program and providing us a good guidance to successfully completion. Special thanks 

must go to my project supervisor Mr. Fayaz Thahir for his assistance and guidance to 

complete this project. I would like to thanks my client Vidyarathna University College, 

Horana. Ven. Opalle Ghanasiri Thero, principal of the school, Mr. S. Pallearachchi, 

deputy principal of the school, Mr. Laxman Kumara Aluthge, librarian of the school 

and the users of the library of the school for giving me great support and dedicated their 

valuable time to complete my project. In developing the system I am given many 

support and new ideas from my colleagues. It is my pleasure to thank all of them for 

their contribution to see my project a success. 

 

 

 

 

  



v 

 

TABLE OF CONTENTS 

DECLARATION ........................................................................................................... ii 

ABSTRACT .................................................................................................................. iii 

ACKNOWLEDGEMENTS ........................................................................................ iv 

TABLE OF CONTENTS ............................................................................................. v 

LIST OF FIGURES ................................................................................................... viii 

LIST OF TABLES ........................................................................................................ x 

LIST OF ACRONYMS ............................................................................................... xi 

CHAPTER 1 – INTRODUCTION .............................................................................. 1 

1.1 Introduction ...................................................................................................... 1 

1.2 Motivation of the Project .................................................................................. 1 

1.3  Scope of the Proposed Project .......................................................................... 2 

1.4 Objectives of the System .................................................................................. 3 

1.5 Structure of the Dissertation ............................................................................. 3 

CHAPTER 2 – ANALYSIS .......................................................................................... 5 

2.1  Introduction ...................................................................................................... 5 

2.2  Analyzing the Current Manual System ............................................................ 5 

2.2.1 User Registration ...................................................................................... 6 

2.2.2 Circulation ................................................................................................. 6 

2.2.3 Card Catalogue .......................................................................................... 6 

2.2.4 Book Searching ......................................................................................... 6 

2.2.5 Calculate Fine ........................................................................................... 6 

2.2.6 Report Generation ..................................................................................... 6 

2.3 Similar Systems and Literature Review ........................................................... 6 

2.3.1 Koha Library Automation System ............................................................ 7 

2.3.2 Alice for Windows Library Automation System ...................................... 7 

2.3.3 CDS/ISIS for Windows (Winisis) System ................................................ 8 

2.4  Requirement Gathering .................................................................................... 8 

2.4.1 Functional Requirements .......................................................................... 9 

2.4.2 Non Functional Requirements ................................................................ 11 

CHAPTER 03 – DESIGN ........................................................................................... 13 

3.1 Introduction .................................................................................................... 13 



vi 

 

3.2  System Development Life Cycle .................................................................... 13 

3.3  Methodology for the Proposed System .......................................................... 13 

3.4 Alternate Solutions ......................................................................................... 14 

3.4.1 Standalone System .................................................................................. 15 

3.4.2 Software Collection ................................................................................ 15 

3.4.3 Mobile Based App .................................................................................. 15 

3.4.4 Reasons to Select the Web Based System .............................................. 16 

3.5 Object Oriented Designing ............................................................................. 16 

3.5.1  Use Case Diagram for the proposed School Library Automation System . 

  ................................................................................................................. 17 

3.5.2 Class Diagram for the proposed School Library Automation System .... 18 

3.5.3 Entity Relationship Diagram for the proposed School Library 

Automation System ................................................................................. 18 

3.5.4 Sequence Diagram .................................................................................. 19 

3.6 User Interface Design for the System ............................................................ 20 

3.6.1 Login Interface for the system ................................................................ 21 

3.6.2  Home Page for the system ...................................................................... 22 

3.6.3 Data Entry Form ..................................................................................... 22 

3.6.4 Data View Form ...................................................................................... 23 

3.6.5 Member Search Form ............................................................................. 23 

CHAPTEY 04 – IMPLEMENTATION .................................................................... 25 

4.1 Introduction .................................................................................................... 25 

4.2 Implementation Environment ......................................................................... 25 

4.3 System Developed Tools and Technologies .................................................. 26 

4.4  Code Features ................................................................................................. 27 

4.4.1 Database Connection Page ...................................................................... 28 

4.4.2 Login Handling Page .............................................................................. 30 

4.4.3 Preventing the login details ..................................................................... 30 

4.4.4  Insert, Update and Delete Data ............................................................... 31 

4.4.5 Data Validation ....................................................................................... 33 

4.5 Re-Usable Components .................................................................................. 36 

CHAPTER 5 - EVALUATION .................................................................................. 38 

5.1  Introduction .................................................................................................... 38 

5.2 Software Testing Methods ............................................................................. 38 



vii 

 

5.3  Types of Testing ............................................................................................. 39 

5.3.1 Unit Testing ............................................................................................ 39 

5.3.2 Integration Testing .................................................................................. 39 

5.3.3 System Testing ........................................................................................ 39 

5.3.4 Acceptance Testing ................................................................................. 39 

5.3.5 Regression Testing .................................................................................. 39 

5.4 Test Plan and Test Cases ................................................................................ 39 

5.5 User Evaluation .............................................................................................. 45 

CHAPTER 06 – CONCLUSION ............................................................................... 47 

6.1 Introduction .................................................................................................... 47 

6.2 Future Improvements ..................................................................................... 47 

6.3 Lessons Learnt ................................................................................................ 48 

REFERENCES ............................................................................................................ 49 

Appendix A – System Documentation ....................................................................... 51 

Appendix B – Design Documentation ....................................................................... 53 

Appendix C - User Documentation ........................................................................... 61 

Appendix D – Management Reports ......................................................................... 72 

Appendix E – Test Results ......................................................................................... 75 

Appendix F - Code Listing ......................................................................................... 77 

Appendix G - Client Certificate ................................................................................. 88 

Glossary ....................................................................................................................... 89 

Index ............................................................................................................................. 91 

  



viii 

 

LIST OF FIGURES 

Figure 2.1: Use case diagram for manual system ........................................................... 5 

Figure 2.2: Koha Library Automation System - Home Page .......................................... 7 

Figure 2.3: Alice for Windows Library Automation System - Home Page .................... 7 

Figure 2.4: CDS/ISIS for Windows System - Home Page ............................................. 8 

Figure 3.1:  Rational Unified Process Model ................................................................ 14 

Figure 3.2:  Use case diagram for the proposed system ............................................... 17 

Figure 3.3: Class diagram ............................................................................................. 18 

Figure 3.4: Entity relationship diagram ........................................................................ 19 

Figure 3.5: Sequence diagram for user registration ...................................................... 19 

Figure 3.6: Sequence diagram for check-out books ...................................................... 20 

Figure 3.7: Sequence diagram for check-in books ........................................................ 20 

Figure 3.8: Login interface ........................................................................................... 21 

Figure 3.9: Administrator’s home page ........................................................................ 22 

Figure 3.10: “New Member” data entry form ............................................................... 22 

Figure 3.11: “User Information” data view form .......................................................... 23 

Figure 3.12: “Member Search” form ............................................................................ 23 

Figure 3.13: Member information with details form .................................................... 24 

Figure 4.1: Three-tier architecture ................................................................................ 27 

Figure 4.2: Directory Structure ..................................................................................... 28 

Figure 5.1: User evaluation questionnaire .................................................................... 45 

Figure 5.2: Summarized result of user evaluation of the system .................................. 46 

Figure B1: Member registration module ....................................................................... 53 

Figure B2: Item management module ........................................................................... 54 

Figure B3: Search items for check-out module ............................................................ 55 

Figure B4: Check-out items module ............................................................................. 56 

Figure B5: Reserve an item module .............................................................................. 57 

Figure B6: Check-in item module ................................................................................. 58 

Figure B7: Generate reports module ............................................................................. 58 

Figure B8: Sequence diagram for member login .......................................................... 59 

Figure B9: Sequence diagram for check-in with fine ................................................... 59 

Figure B10: Sequence diagram for item management .................................................. 60 



ix 

 

Figure C1: Login page of the system ............................................................................ 61 

Figure C2: Navigation panel and the dashboard ........................................................... 62 

Figure C3: Logout button .............................................................................................. 62 

Figure C4: Logout page ................................................................................................ 62 

Figure C5: Library Catalog page .................................................................................. 63 

Figure C6: Circulation navigation ................................................................................ 63 

Figure C7: Member search form ................................................................................... 63 

Figure C8: Member information with equal name form ............................................... 64 

Figure C9: Member information with details form ....................................................... 64 

Figure C10: New member form .................................................................................... 65 

Figure C11: Member information form ........................................................................ 65 

Figure C12: Exported data of user information ............................................................ 66 

Figure C13: Check in form ........................................................................................... 67 

Figure C14: Circulation navigation .............................................................................. 67 

Figure C15: Item search form ....................................................................................... 68 

Figure C16: Administration navigation ........................................................................ 69 

Figure C17: Reports interface ....................................................................................... 69 

Figure C18: Charts interface ......................................................................................... 70 

Figure C19: Bar chart of login types ............................................................................. 70 

Figure C20: Pie chart of login types ............................................................................. 71 

Figure D1: Login type report ........................................................................................ 72 

Figure D2: Member detail report .................................................................................. 73 

Figure D3: Check-out report ......................................................................................... 74 

Figure G1: Client certificate ......................................................................................... 88 

  



x 

 

LIST OF TABLES 

Table 4.1: Implementation details ................................................................................. 25 

Table 5.1: High level test plan ...................................................................................... 42 

Table 5.2: User authentication ...................................................................................... 42 

Table 5.3: Member registration module ........................................................................ 43 

Table 5.4: Check-out module ........................................................................................ 44 

Table 5.5: Check-in module .......................................................................................... 45 

Table A1: Hardware requirements ................................................................................ 51 

Table A2: Software requirements ................................................................................. 51 

Table B1: Use case description for member registration module ................................. 53 

Table B2: Use case description for item management module ..................................... 54 

Table B3: Use case description for search items for check-out .................................... 55 

Table B4: Use case description for check-out items ..................................................... 56 

Table B5: Use case description for reserve an item ...................................................... 57 

Table B6: Use case description for check-in item ........................................................ 58 

Table B7: Use case description for report generation ................................................... 59 

Table E1: User authentication ....................................................................................... 75 

Table E2: Member registration ..................................................................................... 75 

Table E3: Check-out ..................................................................................................... 76 

Table E4: Check-in ....................................................................................................... 76 

 

 

  



xi 

 

LIST OF ACRONYMS 

ABCD – Automation of liBraries and Centres of Documentation 

BIT – Bachelor of Information Technology 

CSS  –  Cascading Style Sheet 

HTML –  Hyper Text Mark-up Language 

ILS – Integrated Library System 

ISBN – International Standard Book Numbering 

JS  –  Java Script 

MARC – Machine Readable Catalogue 

OB – OpenBiblio 

PHP  –  Hypertext Pre-processor 

RUP –  Rational Unifies Process 

SDLC – System Development Life Cycle 

SQL –  Structured Query Language 

UCSC – University of Colombo School of Computing 

UML – Unified Modeling Language 

UNESCO – United Nations Educational, Scientific and Cultural Organization

  

  



1 

 

CHAPTER 1 – INTRODUCTION 

1.1 Introduction 

A school library is a library in a public or private elementary or secondary school that 

serves the information needs of its students and the curriculum needs of its teachers 

and staff, usually managed by a school librarian or media specialist. [1] 

Beginning in the 1960s with the development of the Machine Readable Catalogue 

(MARC) record, the process of automation has expanded to include the core functions 

of acquisitions, cataloguing and authority control, serials control, circulation and 

inventory and inter library loan and document delivery. [2] Majority of the school 

libraries are using manual systems in Sri Lanka. When increasing of members and 

library materials, librarian was suffered; because there are lots of records to maintain. 

When there is a need to search for a particular item or member record, the librarian 

needs lot of time. Even a small mistake would create many problems. Security of 

information is very less.   

A properly automated library will help its users with quick and prompt service. 

Developing a library automation system will help to increase the competency and 

efficiency of school library work, by reducing the heavy paper work. Further they can 

maintain and manage their day to day activities effectively and efficiently.  

1.2 Motivation of the Project 

Currently Library of Vidyarathna University College uses manual system. The library 

is maintaining heavy paper work and it is time consuming to retrieve data and also to 

handle day today library activities. The drawbacks of the existing manual system can 

be listed as follows,   

 Time wasting paper works and highly labor-intensive to operate.  

Particular searches on library materials or user information take longer and are less 

efficient. 

 Using manual process to maintenance of library catalogue and member details. 

 To identify issuing and returning dates of library resources gets more time. 
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 To find list of books borrowed by a particular member and calculate the overdue 

charges gets more time.  

 Creating reports by referring manual records might be somewhat difficult. 

 High tendency of Human Error 

A manual library system relies heavily on the actions of people, which increases 

the possibility of human errors such as duplication of data entry. 

To overcome the above mentioned issues, this library automation system was 

developed as the final year project. And this would be an opportunity to apply the 

gained knowledge to develop system software under the supervision of a real world 

component. The proposed library automation system will be facilitating to manage 

their activities more efficiently.  

1.3  Scope of the Proposed Project 

When deciding to develop a library automation system, the scope is most important 

evidence which we need to consider about. The scope of this project will be as follows: 

 Provide facility to monitor and manage maintenance of library catalogue and 

arrangement of the books in the catalogue, maintenance of member details, issue 

dates and return dates, fine calculation efficiently.  

 Searching facility to automated library catalog using title, author, subject, 

International Standard Book Numbering (ISBN), call number and publisher. 

 Keep the data securely by providing relevant user authority to the system users. 

 Implement barcode into the system. It is convenient and time saving as the user can 

direct scan the item’s with the barcode id when the member borrows few items at 

one time.

 Alert member renewal, fine calculations and overdue items by email. 

 Daily reports, weekly reports, monthly reports, quarterly reports and annual reports 

can be generated easily. 
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 Facilitate to the user to create an account and the user can access the system using 

user name and the password.

1.4 Objectives of the System  

The main objective of this system is to provide a proper mechanism to manage the day 

to day school library activities which are done manually. Secondary objectives of the 

system are as follows: 

 Reduce documentation to keep the records and supports to manage the time. 

 Improve the efficiency of the book searching facility using automated library 

catalog. 

 User management will secure the system data very well. 

 By using barcode into the system, it will increase the efficiency of check-in and 

check-out process. 

 Getting notification and relevant messages on time will increase the efficiency of 

the system.  

 Generate reports to analyze the performances of the students and analyze the 

collection of the library on selected time periods.   

  Provide an efficient system that any member can easily access.    

1.5 Structure of the Dissertation 

The dissertation contains six main chapters to provide an overall knowledge about the 

School Library Automation System. Dissertation structure as follows. 

Chapter 02 - Analysis 

The analysis chapter explains the difference between the manual system and the new 

automated system. Requirement gathering techniques that were used and the functional 

and nonfunctional requirement which are gathered, is mention in this chapter.  
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Chapter 03 - Design 

The design chapter explains the methodical approach to the design of the solution and 

includes use case diagram, class diagram, entity relationship diagram, sequence 

diagram and main interfaces of the system. 

Chapter 04 - Implementation 

The implementation chapter explains the development procedure of the proposed 

system and includes hardware software requirements, development tools which are 

used at the time of development, code features and reused existing codes of the system. 

Chapter 05 - Evaluation 

Implementing and evaluation are depending with each other because testing is done in 

this phase. How the testing is done to make an accurate system is explained by this 

chapter using test cases. 

Chapter 06 - Conclusion 

The conclusion chapter explains the recommended future enhancements of the system 

and lessons learnt from the overall project work. 
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CHAPTER 2 – ANALYSIS 

2.1  Introduction 

System analysis is the study of a system and its components. System analysis will help 

to decompose a system into its component pieces for the purpose of studying how well 

those component parts work and interact to accomplish their purpose. Main objectives 

of this phase are identifying the system agents, their operations and relationships and 

data requirements. Before analyzing the system, first the requirements should be 

gathered by using the fact finding techniques, such as sampling of existing 

documentations, research and site visits, observations of the work environment, 

Questionnaires, interviews, prototyping and joint requirement planning. [3] 

2.2  Analyzing the Current Manual System 

Figure 2.1 shows the use case diagram of the current manual system. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.1: Use case diagram for manual system 
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2.2.1 User Registration 

Currently the school library has no systematic way to register users. Librarian stores 

details about users manually. In manual system they store student registration number, 

name, address, grade and contact number. 

2.2.2 Circulation 

The processes of check-in and check-out items were carried out manually. 

2.2.3 Card Catalogue 

Holdings of a library are printed, typed or handwritten on catalog cards. Each catalog 

card represents a single bibliographic item in the collection. Catalog cards are normally 

filed in a single alphabetical sequence or in separate sections by author, title and 

subject in the long narrow drawers of a specially designed filing cabinet usually made 

of wood or steel.  

2.2.4 Book Searching 

Members search books by using card catalogue. 

2.2.5 Calculate Fine 

Librarians calculate fines manually. 

2.2.6 Report Generation 

Librarians generate reports manually. 

2.3 Similar Systems and Literature Review 

When considering the School Library Automation System, there are open source and 

proprietary software. Most of the systems are very complex and not purely matching 

school libraries of our country. By studying current library automation systems, more 

experiences could be obtained about how the developing system should be and how 

the required functionalities should be presented. Following are a few similar systems 

that were reviewed to build the system. 
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2.3.1 Koha Library Automation System 

Koha is an open source Integrated Library System (ILS), used world-wide by public, 

school and special libraries. In use world-wide, its development is steered by a 

growing community of users collaborating to achieve their technology goals. Koha’s 

feature set continues to evolve and expand to meet the needs of its user base. [4] 

 

 

 

 

 

 

Figure 2.2: Koha Library Automation System - Home Page 

 

2.3.2 Alice for Windows Library Automation System 

Alice for Windows, an integrated library automation software package is the 

proprietary product of Softlink used by public library, school library, academic and 

further education libraries, special libraries, legal libraries, health and medical 

libraries. The software currently supports more than 10,000 organizations across 108 

nations. [5] 

 

 

 

 

 

 

Figure 2.3: Alice for Windows Library Automation System - Home Page 
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2.3.3 CDS/ISIS for Windows (Winisis) System 

CDS/ISIS is a software package for generalized Information Storage and Retrieval 

systems developed, maintained and disseminated by United Nations Educational, 

Scientific and Cultural Organization (UNESCO). It was first released in 1985 and 

since then over 20,000 licenses has been issued by UNESCO and a worldwide network 

of distributors. It is particularly suited to bibliographical applications and is used for 

the catalogues of many small and medium-sized libraries. [6] 

 

 

 

 

 

 

 

Figure 2.4: CDS/ISIS for Windows System - Home Page 

 

2.4  Requirement Gathering 

The analyst needs to collect facts and all relevant information to study any system. 

Collecting required facts are very important to apply tools in system development life 

cycle. The success of any project is depending upon the accuracy of available data. 

Accurate information can be collected with the help of certain techniques. These 

specific methods for finding information of the system are termed as fact finding 

techniques. The analyst may use more than one technique for investigation. There are 

several fact finding techniques which can be used to collect the clear and accurate 

information. In this project, facts were gathered by using following techniques. 

 Sampling of existing documentations 

 Observations of the work environment 
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 Questionnaires 

 Interviews 

The best way to analyze the existing system is to collect facts from existing 

documentation rather than from human sources. User complaints, suggestion box 

notes, reports, e-mails, various types of flowcharts and diagrams, program 

documentation and user training manuals are some kind of documents to collect facts 

from existing system. 

Collecting facts can be carried out either participates in or watches a person perform 

activities to learn about the system. Normally system analyst observes techniques such 

as study the flow of documents in the existing system and interacts with the users. 

Observations can be a useful technique when the system have user point of view.  

Interview is the most commonly used technique to collect information from 

individuals through face-to-face interaction. Purpose of an interview is to find, verify, 

clarify facts, motivate end users involvement, identify requirements and gather ideas 

and opinions. Interviews allow the system analyst to probe for more feedback from the 

interviewee. It becomes greater advantage to this project.  

Requirements for the proposed system were gathered mainly by interviewing the 

targeted user group (Librarian, Staff, Teacher and Student) of the system. The 

background knowledge required is gathered by observing the existing automated 

systems and manual systems. The gathered requirements will be discussed below of 

this chapter.  

2.4.1 Functional Requirements 

What the system should do, how the system should react to particular inputs, and how 

the system should behave in particular situation is known as functional requirements. 

These requirements depend on the type of software being developed, the expected 

users of the software, and the general approach taken by the organization when writing 

requirements. [7]  

 

 

 



10 

 

Catalogue Management 

Facilitate to create machine readable bibliographic record for a computerized catalog. 

Circulation Management 

The system allows check-in and check-out library materials and calculating the total 

number of items checked-out by library borrowers over a designated period of time 

and to the number of times a given item is checked-out during a fixed period of time. 

The system facilitate to identify weeding out items from the collection which is low 

circulation criterion and identifying ordering multiple copies which is high circulation 

criterion. 

Barcode Scanning 

Allows the user to accurately identify books and other materials for circulation, 

inventory and to link the borrower’s library card to the appropriate member record. 

Search Functionality  

The system allows the user to search the automated library catalog using author, title, 

subject and keywords and allow users to print, download or export records. It displays 

bibliographic data of a book such as author, title, subject, edition, year of publication 

and publisher. 

Fine Calculation 

Facilitate to calculate fines and warning every ten days via email message. 

Report and Charts Generation  

The system has a report feature that will allow the user to generate a report showing 

the information about the all users who have overdue books and penalty, shows the 

information of all the check-out items in a time period which is the search criteria input 

by user, shows the information about all acquired items, shows the information about 

all registered members and shows the statistical information about all the library items 

categorized by item type or subject and statistical information about members 



11 

 

categorized by member type. The system shall generate those reports to the display a 

file or a print that is linked to the system.

User Management  

The user with valid user name and password can access the Library Automation 

System. The system will give the response for invalid user name and password. The 

system displays the user account information including user id and password. The 

system allows administrator and librarian to select actions including removing, editing, 

adding user account and account information. 

2.4.2 Non Functional Requirements 

Non-functional requirements are constraints on the services or functions offered by the 

system. They include timing constraints, constraints on the development process, and 

constraints imposed by standards. Non-functional requirements often apply to the 

system as a whole, rather than individual system features or services. [7]  

Security 

The system should provide database modification only for librarians and system 

administrator after authorization procedures and access to the system is permitted only 

for library staff, teachers and college student after authorization procedures. 

Usability 

The interface should be designed with user friendly and easy to use by the staff so that 

the user can perform their job nicely. It should have a clear instruction to guide user 

through the system. The product should be used by people without training.  

Accuracy 

Accuracy is also an important nonfunctional requirement which we need to consider. If 

we do not consider about the accuracy, database issues can be occurred. By applying 

validation techniques to the user input data, accuracy has been achieved in this system. 
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Performance 

Any interface between a user and system should have a maximum response time of 5 

seconds. The system should be available for use 24 hours per day, 365 days per year. 

Efficiency 

Librarian should be able to process faster when they process book transactions. With 

the use of barcode scanner, librarian can avoid typing the book id one by one, barcode 

scanner enables librarian to scan the book id instantly. 
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CHAPTER 03 – DESIGN 

3.1 Introduction 

Systems design is the process of defining the architecture, modules, interfaces, 

and data for a system to satisfy specified requirements. Systems design could be seen 

as the application of systems theory to product development. There is some overlap 

with the disciplines of systems analysis, systems architecture and systems engineering. 

[8] 

3.2  System Development Life Cycle 

The system development life cycle is a process includes all of the activities involved in 

the system. It consists of requirement definition, system design, hardware and software 

engineering, system integration and testing. The objective of the System Development 

Life Cycle (SDLC) is producing the high quality software. There are various SDLC 

models such as waterfall model, prototyping model, evolutionary model, incremental 

development model, rational unified process model and agile process model. 

3.3  Methodology for the Proposed System 

Rational Unified process (RUP) has been selected for the proposed system. RUP is a 

modern process model that has been driven from work on the Unified Modeling 

Language (UML) and the associated Unified Software Development Process. RUP is 

normally described a dynamic perspective (which shows the phases of the model over 

time), a static perspective (which shows the process activities that are enacted) and a 

practice perspective (which suggests good practices to be used during the process). 

School Library automation system has been divided into models such as Catalogue 

Management and Circulation Management. Each model has developed incrementally 

and iteratively. Inception, Elaboration, Construction and Transition are the main 

phases of the RUP. [7] 

Inception Phase 

Inception phase, identify all external entities that will interact with the system and 

define the interactions and finally establish a business case for the system. 
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Elaboration Phase 

Elaboration phase, develop the project plan and identify key project risks and get a 

clear idea about the problem domain. 

Construction Phase 

Construction phase, involves system design, programming and testing. 

Transition Phase 

Transition phase, system has been moved from the developers to the end users. 

The following Figure 3.1 illustrates the phases of the RUP life cycle. 

 

 

 

 

 

 

 

 

 

Figure 3.1:  Rational Unified Process Model 

 

3.4 Alternate Solutions 

The alternate solutions for the web based school library automation system are; 

developing a standalone system for the library automation, having a collection of 

software to fulfill the library activities, having a mobile based app to automate library 

activities or cling to the traditional manual library system. 
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3.4.1 Standalone System  

Standalone system is a software program that is not part of some bundled software and 

that does not load any external module more than the operating system to run. Those 

systems are run as a separate computer process and every terminal must be maintained 

individually. Most of the standalone systems are platform dependent. Setting up the 

particular standalone operating environment could be very expensive. The deployment, 

updating and maintenance processes are time consuming.  

3.4.2 Software Collection  

To fulfill the library automation process using a collection of software could be 

achieved by acquiring; 

 Library catalog management software to maintain check-out, check-in and hold 

activities. 

 Order management software to maintain acquisition activities. 

 Report generation software to generate reports. 

Maintain a collection of software for separate tasks might be expensive and the library 

might have to pay for the features that the library does not even use. 

3.4.3 Mobile Based App  

A mobile app is a type of computer program designed to run on a mobile device such, 

as a smartphone or tablet computer. 

Mobile apps make your library system easily accessible to members. But it takes more 

time and money to develop. Library system maintains lot of data, when increasing the 

capacity of data, mobile device may be overload and the system will be slow. With the 

limited hardware resources, system may face various barriers. 
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3.4.4 Reasons to Select the Web Based System  

 Cost effective 

Web based applications can be used from almost any device with a browser. There is 

no need to develop and test it on all possible operating system versions and 

configurations. 

 System would be platform independent. 

Web Based System is requires an up to date browser such as Internet Explorer, Google 

Chrome or Mozilla Firefox. Whether the user runs Windows, Mac OS or Linux, the 

system is built for the browser.  

 Easier installation and maintenance. 

With the web-based approach, installation and maintenance becomes less complicated. 

It needs only be installed or upgraded on the server. All the users can access it straight 

away and there is no need to upgrade the PC of each and every potential user. 

 Easy and quick development cycle. 

In general, though, web based languages like HTML, JS, and CSS are easier to code-in 

and provide quicker results. There are many frameworks in place to make the job even 

easier. 

3.5 Object Oriented Designing 

Object oriented design processes involve designing object classes and the relationships 

between the classes. The classes define the objects in the system and their interactions. 

When the design is realized as an executing program, the objects are created 

dynamically from these class definitions. Object oriented systems are easier to change 

than systems developed using functional approaches. Changing the implementation of 

an object or adding services should not affect other system objects. [7] 
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3.5.1  Use Case Diagram for the proposed School Library Automation 

System 

A use case diagram is a dynamic or behavior diagram in UML. Use case diagrams 

model the functionality of a system using actors and use cases. Use cases are a set of 

actions, services, and functions that the system needs to perform. The "actors" are 

people or entities operating under defined roles within the system. [9] 

Use Case diagram is powerful concept for helping an analyst to understand how a 

system should behave. It helps to gather requirements from the users’ point of view. 

Figure 3.2 shows the use case diagram of the proposed school library automation 

system. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2:  Use case diagram for the proposed system 
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3.5.2 Class Diagram for the proposed School Library Automation System 

In software engineering, a class diagram in the Unified Modeling Language (UML) is 

a type of static structure diagram that describes the structure of a system by showing 

the system's classes, their attributes, operations (or methods), and the relationships 

among objects. [10] 

Figure 3.3 shows the class diagram of the proposed school library automation system. 

 

 

 

 

 

 

 

 

 

Figure 3.3: Class diagram 
 

3.5.3 Entity Relationship Diagram for the proposed School Library 

Automation System 

Entity Relationship diagrams shows the dynamic behavior of a system.  

Figure 3.4 shows the Entity Relationship diagram of the system 
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Figure 3.4: Entity relationship diagram 

 

3.5.4 Sequence Diagram 

Sequence diagram show the time-based dynamics of the interaction of a system. Figure 

3.5 shows the sequence diagram for user registration. 

 

 

 

 

 

 

 

 

Figure 3.5: Sequence diagram for user registration 
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Figure 3.6 shows the sequence diagram for check-out books 

 

 

 

 

 

 

 

 

Figure 3.6: Sequence diagram for check-out books 
 

Figure 3.7 shows the sequence diagram for check-in books 

 

 

 

 

 

 

 

Figure 3.7: Sequence diagram for check-in books 
 

3.6 User Interface Design for the System  

Interface design is critical to the success of a system. An interface that is difficult to 

use, will results a lot of user errors. At worst, user will simply refuse to use the 
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software system irrespective of its functionality. If information is presented in a 

confusing or misleading way, users may misunderstand the meaning of information. 

They may initiate a sequence of actions that corrupt data or even cause catastrophic 

system failure. The system should assist the user providing help facilities and should 

guide the user in the case of occurrence an error. User interface design principles are as 

follows. [7] 

User familiarity - The interface should use terms and concepts which are drawn from 

the experience of the people who will make most use of the system.  

Consistency - The interface should be consistent in that, where ever possible, 

comparable operations should be activated in the same way.  

Recoverability - Include mechanisms to allow users to recover from errors.  

User guidance - Provide meaningful feedback when errors occur and provide context-

sensitive user help facilities.  

User diversity - The interface should provide appropriate interaction facilities for 

different type of system user. 

3.6.1 Login Interface for the system 

This is a common interface for all users to provide the facility to login to the system. 

Only authorized users can access into the system. If the invalid user log into the 

system, error messages are popup.  

Following figure 3.8 shows login interface of the system. 

 

 

 

 

 

Figure 3.8: Login interface 



22 

 

3.6.2  Home Page for the system 

The home page for the system will be displayed after the successful login. It varies 

according to the user group and provides dash board with module access, navigation 

bar and few links for quick information to let the user to navigate easily through the 

system. Figure 3.9 shows an administrator’s home page.  

 

 

 

 

 

 

Figure 3.9: Administrator’s home page 
 

3.6.3 Data Entry Form 

The system has data entry/ edits forms for each module units, similar to the one in 

Figure 3.10. 

 

 

 

 

 

 

 

Figure 3.10: “New Member” data entry form 
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3.6.4 Data View Form 

The system lets the user to view entered data for each module unit. Data view form 

provides facility to edit or delete selected data record, limit the number of display 

records, and go through the n set of records, export data and search specific data 

according to the users wish. Figure 3.11 shows data view form. 

 

 

 

 

 

Figure 3.11: “User Information” data view form 

 

3.6.5 Member Search Form 

Figure 3.12 shows “Member Search” form.  

 

 

Figure 3.12: “Member Search” form 
 

By using “Search Member by ‘Membership Number’” panel, we can get user 

information with check-out and holdings, according to the entered membership 

number. Figure 3.13 shows member information with details form. 
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Figure 3.13: Member information with details form 
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CHAPTEY 04 – IMPLEMENTATION 

4.1 Introduction 

The implementation phase of software development is the process of converting a 

system requirements specification into an executable software system. In this phase 

software is developed in order to satisfy the all of the requirements identified during 

the analysis phase.  

When coding the system, using comments in appropriate places is very important. It 

enables the source code easier to understand and very useful to rework the code and it 

is very useful to another party who reviews the code. Validation is also an important 

thing to consider while we programming. 

4.2 Implementation Environment 

Hardware Requirements 

Intel (R) core (TM) i5-5210U CPU @ 1.7 GHZ 

2 GB Random Access Memory (Minimum) 

60 GB or higher Hard Disk (Minimum) 

Printer 

Barcode Reader 

Software Requirements 

Documentation 

Microsoft Word 2010 

Acrobat Reader 8.0 

Argo UML v0.32.1 

Design Tools (Front end) 

Adobe Photoshop CS3 

Developing Tools 

XHTML 

CSS 

JS 

Pure PHP 

Net Beans IDE 8.0.2 

My SQL Workbench 6.2 CE 

Bootstrap Framework 

Operating System 

Windows XP or higher 

 

Table 4.1: Implementation details 
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4.3 System Developed Tools and Technologies 

The following tools and technologies were used to development process activities of 

the system. 

My SQL Workbench - Used to handle database and diagraming. MySQL Workbench 

is a visual database design tool that integrates SQL development, administration, 

database design, creation and maintenance into a single integrated development 

environment for the MySQL database system. My SQL Workbench 6.2 CE is used to 

develop the System.  [11] 

Argo UML - Used for diagraming. ArgoUML is an UML diagramming application 

written in Java and released under the open-source Eclipse Public License. Argo UML 

v0.32.1 is used to develop the System.   [12] 

Net Beans IDE - NetBeans is a software development platform written in Java and 

runs on Microsoft Windows, macOS, Linux, Solaris and other platforms supporting a 

compatible JVM. It is primarily intended for development in Java, but also supports 

other languages, in particular PHP, C/C++and HTML5. Net Beans IDE 8.0.2 is used to 

develop the System. [13] 

XAMPP - XAMPP is a free and open source cross-platform web server solution 

stack package developed by Apache Friends, stands for Cross-Platform (X), Apache 

(A), MySQL database (M), PHP (P) and Perl (P). It is a simple, lightweight and that 

makes it extremely easy for developers to create a local web server for testing and 

deployment purposes. XAMPPv3.2.1 is used to develop the System. [14] 

Bootstrap - Bootstrap is a free and open source front end web framework for 

designing websites and web applications. It contains HTML and CSS based design 

templates for typography, forms, buttons, navigation and other interface components, 

as well as optional JavaScript extensions. [15] 

Adobe Photoshop CS3 – Adobe Photoshop is a raster graphic editor which used for 

image retouching. 

PHP - Server side scripting language used to develop the main system and its logics. 

XHTML – Markup language which used for basic interfaces building of the system. 
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CSS - Used to make the plain XHTML interfaces more attractive and user friendly 

which also define styles for the system. 

JavaScript - Used for building client side validations. 

JQuery - Based on JavaScript and used to implement pre-coded modules. 

MySQL - Open-source relational database management system (RDBMS) used to 

handle all the database related activities. 

Ajax - Ajax is a JavaScript based technology and it supports updating the system 

components without refreshing the whole system page. 

4.4  Code Features  

Three-tier architecture was used for this system. Figure 4.1 shows combination of 

these three layers. 

 

 

 

 

 

 

Figure 4.1: Three-tier architecture 
 

MVC architecture was used for this system. MVC stand for the three layers named as 

Model, View and Control. All the connections of the database are stored in the model 

layer. All the views of the system  which can be seen to the end user are stored in the 

view layer. All the programing scripts are stored in the control layer. It is worth to 

maintain the connectivity among these three layers to work the system effectively and 

efficiency. Following figure 4.2 shows the directory structure of the system.  
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Figure 4.2: Directory Structure 

 
1  ‘control’ folder  contains config.php and template.php files. 

2  ‘config.php’ file  contains configuration level variables. (Database and site 

configuration) 

3  ‘template.php’ file  contains class functions. 

4  ‘model’ folder  stores basic entities (catalog, circulation, item management, 

user management, acquisition and report) used by the application, usually from a 

database and contain the business logic of the application.  

5  ‘view’ folder  contains all the user interfaces of the application. 

6  ‘lib’ folder  contains css, js, images and library files. 

7  ‘index.php’ file  home page of the application. 

4.4.1 Database Connection Page  

After the database connection established successfully, a database server and its client 

software can communicate with each other. The system always connects with the 

1 

2 

3 

4 

5 

6 

7 
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particular database using database connection on add, edit or delete mode. MySQL 

function called “PDO” is used to manage the connection by passing three parameters 

namely server name, user name, and the password. The following code fragment 

shows the code for database connection.  

The PHP Data Objects (PDO) extension defines a lightweight, consistent interface for 

accessing databases in PHP. Each database driver that implements the PDO interface 

can expose database-specific features as regular extension functions. Note that you 

cannot perform any database functions using the PDO extension by itself; you must 

use a database-specific PDO driver to access a database server. [16] 
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4.4.2 Login Handling Page 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.3 Preventing the login details 

To secure the data of the login page SHA1 (Secure Hash Algorithm) is used to encrypt 

the password. 

 



31 

 

4.4.4  Insert, Update and Delete Data 

Following code shows how to handle insert, update and delete records in the system. 

Note that full codes are not included, because of the limited space. 

Inserting a user record is done using following code fragment. 
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Updating a user record is done using following code fragment.  

 

 

 

 

 

 

 

 

 

 

 

Deleting a user record is done using following code fragment. 
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4.4.5 Data Validation 

Data validation is the process of ensuring that a program operates on clean, correct and 

useful data. It uses routines, often called "validation rules" "validation constraints" or 

"check routines", that check for correctness, meaningfulness, and security of data that 

are input to the system. 

Data validation can be done as client side validation, server side validation, session 

validation and database validation. 

Client side validation 

Client side validation is performed on the client machine’s web browser. In this 

system, client side validation is carried out by HTML5 and JQuery coding. 

Following coding shows how the validating of the Email is carried out in the user 

registration form. Inside the ‘input’ element, ‘type’ attribute denotes that the type is 

‘email’ and ‘required’ attribute denotes that the email is required. Using the ‘span’ tag, 

it is informed that the email is required and the example of the email also given. 

 

 

 

 

Following coding shows that the telephone number is validated in the user registration 

form. Inside the ‘input’ element, ‘type’ attribute denotes that the type is ‘text’ and 

‘pattern’ attribute denotes that the telephone number starts with zero, next with one to 

nine and remainder fills with numbers which zero to nine and telephone number 

limited to ten digits. ‘Title’ attribute denotes the helping message. Using the ‘span’ tag, 

it is given that the example of the telephone number. 
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PHP validation 

PHP validation is a can be categorized as server side validation. If session success, it 

displays the message “Welcome to Vidyarathna Library”. 

 

 

 

 

 

Errors are identified using “try” and “catch”.  
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Database Validation 

In each and every table, important fields are validated. Tbl_login validated using 

primary key, not null, auto increment, unique key, assign default login status and 

assign system date to default ‘login_createdon’ date. 

 

 

 

 

 

 

 

 

Tbl_publisher validated using primary key, not null, auto increment, unique key, 

unsigned and zero fill. 
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Session Validation 

The following code shows check login type using session. 

 

. 

 

 

 

 

 

 

 

 

 

4.5 Re-Usable Components        

The following re-usable components have been used when implementing the system to 

reduce development time, quality improvement, and easy maintenance and to 

maximize the efficiency of the system.  

 Boostarp Atalnt admin template. 

 Used CSS Re-usable Components. 

 Dropdown menu code has been used when styling dropdowns. 

 Form controllers code has been used when styling forms. 

 Form field styling code has been used when styling forms. 

 Date Picker has been used when designing date selection controllers.  

 Slide Toggle code has been used when applying styling to interfaces.  

 Data table code has been used when adding data tables. 
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 Pagination plugin has been used to manage data contents inside the datatable.  

 Data Export code has been used when adding export button. 

 Clock and date plugin. 

 HTML2PDF used to implement reports.  

 Amcharts used to implement charts. 
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CHAPTER 5 - EVALUATION 

5.1  Introduction  

Testing is the process of evaluating a system or its component(s) with the intent to find 

whether it satisfies the specified requirements or not. In simple words, testing is 

executing a system in order to identify any gaps, errors, or missing requirements in 

contrary to the actual requirements. [17] 

Software testing is a verification and validation process which should be done during 

the development process. Verification is process which confirming that the system 

meets all the functionality. Validation is the process which assures that the product 

satisfies the specified user requirements at the end of the software development phase.  

5.2 Software Testing Methods 

There are two major techniques of software testing. 

Black-Box Testing 

The technique of testing without having any knowledge of the interior workings of the 

application is called black-box testing. Black-box testing is also called functional 

testing or behavioral testing. The tester is oblivious to the system architecture and does 

not have access to the source code. Typically, while performing a black-box test, a 

tester will interact with the system's user interface by providing inputs and examining 

outputs without knowing how and where the inputs are worked upon. [17] 

White-Box Testing 

White-box testing is the detailed investigation of internal logic and structure of the 

code. White-box testing is also called glass testing or open-box testing. In order to 

perform white-box testing on an application, a tester needs to know the internal 

workings of the code. [17] 
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5.3  Types of Testing 

5.3.1 Unit Testing 

While coding, the programmer performs some tests on that unit of program to know if 

it is error free. Testing is performed under white-box testing approach. Unit testing 

helps developers decide that individual units of the program are working as per 

requirement and are error free. [17] 

5.3.2 Integration Testing 

Even if the units of software are working fine individually, there is a need to find out if 

the units if integrated together would also work without errors. (Eg: argument passing, 

data updating) [17] 

5.3.3 System Testing 

The software is compiled as product and then it is tested as a whole. This can be 

accomplished using functionality testing or performance testing or security & 

portability testing. [17] 

5.3.4 Acceptance Testing 

When the software is ready to hand over to the customer it has to go through last phase 

of testing where it is tested for user-interaction and response. This is important because 

even if the software matches all user requirements and if user does not like the way it 

appears or works, it may be rejected. 

5.3.5 Regression Testing 

Whenever a software product is updated with new code, feature or functionality, it is 

tested thoroughly to detect if there is any negative impact of the added code.  

5.4 Test Plan and Test Cases 

Test plan is concerned with scheduling and resourcing all of the activities in the testing 

process. It involves defining the testing process, taking into account the people and the 

time available. Usually, a test plan will be created, which defines what is to be tested, 

the predicted testing schedule, and how tests will be recorded. [7] Table 5.1 shows 

high level test plan of the library automation system. 
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Module Name Function Name 
Test 

Priority 

Member Management 

Add member High 

View member High 

Search member Medium 

Edit member High 

Delete member High 

Confirm deletion of member Low 

Member login High 

Item Management 

Add item High 

View item High 

Search item Medium 

Edit item High 

Delete item High 

Confirm deletion of item Low 

Item copy management 

Search item High 

View item information High 

View item copy information High 

Create item copy High 

Save item copy High 

Edit item copy High 

Check-out item 

Search item for check-out High 

Check member validity High 

Check check-out history High 

Check overdue and fine Medium 

Check-out item High 

Delete check-out High 

Confirm deletion of check-out High 
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Hold item 

Search item for hold High 

Check member validity High 

Check holding history High 

Hold item High 

Delete holdings High 

Confirm deletion of holdings High 

Check-in item 

View item status High 

Edit item status High 

View edited item status Medium 

Delete the check-out record from check-out list 

of particular member. 
Medium 

Confirm deletion of check-out record  Medium 

Reports 

Generate daily/ weekly/ monthly check-out list High 

Generate daily/ weekly/ monthly holding list High 

Generate daily/ weekly/ monthly check-in list High 

Generate daily/ weekly/ monthly/ annually 

member registration list 
High 

Generate member history reports High 

Generate famous check-out list by title/ author High 

Generate statistic report High 

Messages View email messages High 

View recommended request High 

Supporting data  

Add data High 

View data High 

Search data High 

Edit data High 

Delete data High 

Confirm deletion of data Low 
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Finance 

Calculate fine High 

Calculate registration fee High 

Calculate renewal fee High 

Catalog 

Select option for search High 

Type text according to the selected option and 

search 
High 

View search results High 

 

Table 5.1: High level test plan 

 

In the testing process, creating test cases is the most important. It consist description of 

test case, expected result and steps. The test cases were written for each module 

separately. Test cases are described at the following section. Please refer Appendix E 

for other test cases.    

User Authentication 

 

Table 5.2: User authentication 

 

 

No Test Description Steps to Test Expected Result 

1. Validate user Input details Enter correct user name and 

password 

Dislplays “Welcome to 

Vidyarathna Library” and 

Direct to home page 

2. Validate user Input details Enter correct user name and 

incorrect password 

Displays “Please check 

your password!” and load 

login page again. 

3. Validate user Input details Enter incorrect user name 

and correct password 

Displays “Please check 

your user name & 

password!” 

4. Validate user Input details Enter both user name and 

pass word incorrectly 

Displays “Please check 

your user name & 

password!” 
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Member Registration Module 

 

Table 5.3: Member registration module 

 

Check-out Module 

No Test Description Steps to Test Expected Result 

1 
Search member for 

checkout 
Enter correct card number 

Display member 

information 

2 
Search member for 

checkout 
Enter incorrect card number 

Display “Enter correct card 

number” 

No Test Description Steps to Test Expected Result 

1. Add member details Enter details correctly 
Displays “Created member 

<member id> successfully”  

2. Add member details Save without entering data 
Displays “Please fill out 

this Field” 

3. Add member details Enter invalid member id 
Display “Please match the 

requested format” 

4. Add member details 
Enter incorrect email 

address 

Displays “Please include an 

‘@’ in the email address” 

5. Add member details 
Enter incomplete email  

address with ‘@’ sign  

Displays “Please enter a 

part following ‘@’” 

6 Add member details 
Enter incomplete email 

address with ‘@’ and ‘.’ 

Display “’.’ Is used at a 

wrong position” 

7 
Validate member input 

details 

Viewing the entered data of 

the members 

Redirect to the “Member 

Information”  page 

8 Delete member record Delete selected record 

Display “Removed member 

<member id> successfully” 

and redirect to the “New 

Member” form. 

9 Edit member record 
Viewing the selected 

member details 

Redirect to the “New 

Member” page on edit 

mode. After successfully 

edit the record, display 

“Updated  member 

<member id> successfully” 

message 
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3 Validate entered barcode Enter correct barcode  

Check availability of 

entered barcode. If it is 

available, check member 

status.  

4 Validate member Enter correct barcode 
If the member is active, 

check fine status. 

5 Validate member Enter correct barcode 
If the member without fine, 

check current check-outs. 

6 Validate member Enter correct barcode 

If the member is not 

exceeding the check-out 

limit, checked-out the 

selected item. Display 

“Check-out item 

successfully” 

7 Validate member Enter correct barcode 

If the member is exceeding 

check-out limit, display 

“Exceed your check-out 

limit” 

8 Validate member Enter correct barcode 
If the member with fine, 

display “Pay fine” 

9 Validate member Enter correct barcode 

If the member is in-active, 

display “User expired. can’t 

check-out” 

10 Validate entered barcode Enter correct barcode 

Check availability of 

entered barcode. If it is not 

available, display “Item not 

available” 

11 Validate entered barcode Enter incorrect barcode  
Display “Enter correct 

barcode” 

Table 5.4: Check-out module 

 

Check-in Module 

No Test Description Steps to Test Expected Result 

1 
Search check-out record Enter item barcode 

Display check-out 

details, member 

information and fine if 

any 

2 
Search check-out record Enter invalid item barcode 

Display “Not a valid 

barcode” 
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3 Verify member details, and 

pay fine, if there is. 

Verify member details and 

click “Pay Fine” button 
Display “Paid” 

4 Verify member details, 

release check-out record and 

change the status of the item 

Verify member details and 

click “Check In” button 

Display “Item 

successfully check-in” 

Table 5.5: Check-in module 

 

5.5 User Evaluation 

User evaluation is done by selecting clients of the system. In this Library Automation 

System, the librarian has been taken as the highest privilege user, library staff has been 

taken as middle privilege users and other users (teachers and students) have been taken 

as normal privilege users of the system for testing. User evaluation questionnaire was 

given to target user group and results has been summarized. Figure 5.1 shows User 

Evaluation Questionnaire. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: User evaluation questionnaire 

 



46 

 

Summarized result of user evaluation of the system shows on figure 5.2 

 

 

 

 

 

 

 

 

 

Figure 5.2: Summarized result of user evaluation of the system 
 

The client certification has been attached to the Appendix. 
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CHAPTER 06 – CONCLUSION  

6.1 Introduction 
Library of the Vidyarathna University College, Horana has been selected to complete 

the third year software development project in the BIT degree course. Library 

Automation System is the theme of the project. It is a system which helps to do 

methodical work load of the school library. It designs to automate the librarian’s 

activities. In that system, librarian can act as an administrator or librarian or both roles. 

Administrator, librarian and staff can handle item details and member related details. 

All of the actors of the system (administrator, librarian, staff, teacher, and student) can 

login to the system using their user name and password. Teacher and student can 

search items for check-outs, check their check-out history and request for new items. 

Librarian and staff can evaluate the reports.   

Renew notifications, fine notifications, over dues and hold notifications are informed 

to the users via email. All the users of the system can update their profiles. So that 

most current information is available in the users table. 

When developing the system, it was a great opportunity for me to gain very good 

knowledge. Lots of conflicts were occurred during development of the system. By 

solving one by one I was able to develop the system which can be satisfied by the 

client. This system will help the school to do the library activities effectively by saving 

time and reducing lot of paper work.  

6.2 Future Improvements   

The all of the requirements that are requested by the client is successfully implemented 

on the project. But the library automation system can be improved and upgraded into 

much more stable state by adding following steps.   

Improve the message system 

Set up alert to guardians to inform about member renewal, fine calculation and 

overdue items. 
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Add more reports 

According to the needs of the library, generating more reports is essential to get to 

knows about the performance of the library users. 

Adding content pages of the item 

Provide online login facility   

Provide access to parents 

6.3 Lessons Learnt   

As the third year project, developing a system is somewhat hard, because it was 

required to apply all the theories which learnt in the previous years, practically. Library 

automation system had to be set up the library and had to understand them to convert 

in to an automated library system.  

The system was developed using the server side scripting language, PHP, and there are 

lot of things to learn and identified lot of function. Developing a system, step by step 

while writing notes, was a good experience as a new developer to make aware of the 

system. And always reviewing new details and studying about other systems were 

helped to gain knowledge. Working with a real world client, develops the confidence 

to make the system effectively. Therefore this project was improved my technical, 

communicational and other soft skills which are mainly helping for the future carrier 

path in the field of information technology.  
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Appendix A – System Documentation 

This documentation provides the Software and Hardware verifications, installation and 

information that are required to implement the system on the client site. 

Hardware requirements and software requirements are shows in the Table A1 and Table A2 

 

Hardware Requirements  

Processor 1.7 GHz Internal Processor 

Memory 2 GB 

Hard Disk Drive 60 GB 

Display 1366 x 768 resolution 

Printer Laser printer 

Barcode reader  

Internet ADSL Connection 

 

Table A1: Hardware requirements 

 

Software Requirements  

Operating System Windows 10 Pro  64-bit 

XAMPP Control Panel v3.2.1 

XAMPP Version: 1.8.3 

Apache 2.4 

MySQL 3306 

Web Browser Google chrome (Version 53.0.2785.116) 

Image Editor Adobe Photoshop CS3 

Code Editor Net Beans IDE 8.0.2 

PDF Converter Adobe Reader PDF    

 

Table A2: Software requirements 

 

 

Installing XAMPP 

Download XAMPP for Windows 64 bit operating system (refer Table A2 for the Minimum 

Version) from http://www.apachefriends.org.Install and install to the C:\ drive of the computer.   

 

Installing web browser 

Install browsers (refer Table A2 for the version and recommended browsers).    
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Files extraction  

Open the CD and copy the VID_SLMS folder and paste it to the directory path 

“C:\xampp\htdocs”.  

 

Database installation  

Open the web browser and type the URL http://localhost/phpmyadmin and enter Username 

and Password. Create empty database by providing name as “db_slms” and navigate to the 

“Import” tab and click “choose file” button. Then browse the CD and select the 

“VID_SLMS.sql” file by opening database folder.  

Then Press “GO” button which located in the bottom of the page.   

 

Network Access 

If you wish to access this system via network, Change the “config.php” file as follows. 

define('DB_HOST', 'localhost');  define('DB_HOST', <IP address>); 

 

Launching System 

Verify the XAMPP is running, go to the “C:\xampp\” and open the “xampp-control.exe” file 

and verify whether Apache and MySQL are running. Open the installed web browser and type 

the URL “http://localhost/VID_SLMS” and press “Enter” button to access the system by 

providing correct username and password. 

If you wish to access this system via network, open the installed web browser and type the 

URL “http://IP address/VID_SLMS” and press “Enter” button to access the system by 

providing correct username and password. 

 

In the Appendix-C User Documentation is described to get the idea about how to operate the 

system. 
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Appendix B – Design Documentation 

Use Case Diagrams and Descriptions 

The following sub use case diagrams with descriptions might give a clear picture and 

understanding about the design of the system. To understand the main use case diagram of the 

system, easily and clearly it was categorized into seven sub modules. 

 

Use Case Diagram for Member Registration  

User makes request to registration. Administrator checks member availability. User uses their 

school registration number as the library registration number with three letter prefix. If the 

member is not available, details of the new member will be added to the database as a new 

member under the category of user type.  

 

 

 

 

 

 

 

 

 

 

 

Figure B1: Member registration module 
 

Use case name Member registration 

Actors Member, Administrator 

Overview Create and manage the new user 

Renew the invalid member 

View member details 

Pre-condition Create and manage new user or renew the invalid member  

Description Member should hand over the duly filled form with request to register the 

library. 

Administrator checks the availability of the member. 

If it is not available, add a new user. 

If it is available and valid member, member can view member profile. 

If it is available and invalid member, administrator can renew the 

membership. 

Post condition If success, add entry to the registration form or renew the member. 

If pop up an error message administrator has to fill the required fields. 

 

Table B1: Use case description for member registration module 
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Use Case Diagram for Item Management  

First check availability of the new item by librarian or staff. If it is available, create a copy, 

otherwise add new item details to the item table and create a copy of the new item. 

 

 

 

 

 

 

 

 

 

 

 

Figure B2: Item management module 
 

Use case name Item management 

Actors Librarian, Staff 

Overview Check availability of the new item 

Create a copy of the item 

Pre-condition Check availability of an item and create a copy   

Description Librarian or staff checks the availability of the new item.  

If the item is available, create a copy of the new item. 

If the item is not available, add item details. 

       Add author details, if author of the new item is not available in the 

author table. 

       Add publisher details, if publisher of the new item is not available in 

the publisher table. 

       Add category details, if category of the new item is not available in the 

category table. 

       Add subject details, if subject of the new item is not available in the 

subject table. 

       Add collection details if collection of the new item is not available in 

the collection table. 

Create a copy of the item. 

       Add location details, if location of the new item is not available in the 

location table. 

Post condition If success, create a copy of the new item and add entry to the item table and 

item copy table. 

If pop up an error message librarian or staff should get required action. 

 

Table B2: Use case description for item management module 
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Use Case Diagram for Search Items for Check-out 

Student or teacher or staff or librarian enters parameters for search items. If it is found the item 

librarian or staff login to the system and make check-out. 

 

 

 

 

 

 

 

 

 

 

 

Figure B3: Search items for check-out module 

 

Table B3: Use case description for search items for check-out 

 

Use Case Diagram for Check-out Items 

Member makes request to check-out books. Librarian or staff logs in to the system and check 

member availability. If the member is available, check the member validity. If the member is 

valid, he can check-out books. 

  

 

 

 

 

 

 

Use case name Search items for check-out 

Actors Student, teacher, staff, librarian 

Overview Enter parameters for search items.  

Pre-condition Everyone can search items. But only members can check-out items. 

Description Enter parameters of search items. 

Display search results. 

Can view item details by clicking each search result. 

Member can select the item for check-out. 

Request to librarian or staff to make check-outs. 

Post condition If success, update check-out book’s status and add entry to the check-out 

table. 

If pop up an error message librarian or staff should get required action. 
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Figure B4: Check-out items module 
 

 

 

Table B4: Use case description for check-out items 

 

Use Case Diagram for Reserve an Item  

Member searches item for check-out. If the item is available in the collection and someone 

checked-out, the requested member can reserve that item. If the item will available the 

requested member will inform by email. 

 

 

 

 

 

 

 

Use case name Check-out items 

Actors Librarian, Staff, Member 

Overview Check member validity 

Check-out items 

Pre-condition Check the member validity and check-out items  

Description Member should request to check-out items. 

Librarian or staff checks the availability and validity of the member. 

If the member is available and valid he/ she can check-out items. 

If the member is available with fine he/ she can pays fine and check-

out items. 

If the member is available with exceed check-out limit, he/ she can’t 

check-out items. 

Post condition If success, update check-out item’s status and add entry to the check-

out table. 

If pop up an error message librarian or staff should get required 

action. 
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Figure B5: Reserve an item module 
 

 

Use case name Reserve an item 

Actors Librarian, Staff 

Overview Search item for check-out. 

Reserve requests are valid for checked-out items. 

Pre-condition Check the item status and reserve it. 

Description Member search item for check-out. 

Select item for check-out. 

If the selected item was checked-out, 

       Librarian or staff checks the availability and validity of the member. 

       If the member is available and valid he/ she can reserve items. 

       If the member is available with fine he/ she can pays fine and can 

reserve items. 

       If the member is available with exceed check-out limit, he/ she can 

reserve items.  

       If the member is available with exceed reserve limit, he/ she can’t 

reserve items.  

Post condition If success, update checked-out item’s status and add entry to the hold item 

table. 

If pop up an error message librarian or staff should get required action. 

 

Table B5: Use case description for reserve an item 

 

Use Case Diagram for Check-in Item  

Member makes request to check-in item. Librarian or staff enters item barcode on check-in 

window. If the member had to pays fine, pays fine and check-in item. 
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Figure B6: Check-in item module 
 

Use case name Check-in item 

Actors Librarian, Staff, Member 

Overview Check-in item 

Pay fines and respond to holding request. 

Pre-condition Check-in item and update the item status. 

Description Member request to check-in item. 

Staff or librarian enters item barcode on check-in window. 

View check-out details. 

Add item to the collection. 

       Update item status. 

       Update member status. 

       Pas fine. 

       Respond to holding request.  

Post condition If success, update checked-in item’s status and add entry to the check-in 

table. 

If pop up an error message librarian or staff should get required action. 

 

Table B6: Use case description for check-in item 

 

Use Case Diagram for Generate Reports  

Generate reports will be set to the administrator. Librarian and staff can view the generated 

reports. 

 

 

 

 

 

 

 

 

Figure B7: Generate reports module 
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Use case name Generate reports 

Actors Administrator, Librarian, Staff 

Overview Generate reports. 

Pre-condition Use to get feed backs. 

Description Generate reports daily, weekly, monthly, quarterly and annually using 

various criteria. 

Post condition Can evaluate the members reading progress. 

Librarian is known about their students reading progress. 

 

Table B7: Use case description for report generation 

 

Sequence Diagrams 

Sequence Diagram for Member Login 

 

 

 

 

 

Figure B8: Sequence diagram for member login 
 

Sequence Diagram for Check-in with Fine 

 

 

 

 

 

 

 

Figure B9: Sequence diagram for check-in with fine 
 



60 

 

Sequence Diagram for Item Management 

 

 

 

 

 

 

 

 

Figure B10: Sequence diagram for item management 
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Appendix C - User Documentation   

This documentation consists with the overall functionalities of the system. Librarian as the 

administrator, staff, teachers and students as users, can get the benefits of this system. 

As the administrator, the librarian is the authorized person to access the whole system. 

Teachers and the students have granted options. They cannot access the other member details 

and can’t handle circulation activities. 

This will be very much effective for the librarian and the staff, because there are less paper 

work and interestingly work with the system. 

 

Login page 

Type the URL http://localhost/VID_SLMS and navigate to the system. First page shows 

member login form which allows members to log into the system. All levels of members can 

log into the system in one form. When member tries to log in, the system checks whether this 

member is valid member or not, otherwise system displays error message. When successfully 

login in to the system, it directs to the home page of the system according to the member type. 

Following Figure C.1 shows user login form. 

 

 

 

 

 

 

 

 

 

 

 

Figure C1: Login page of the system 
 

Dashboard 

In the home page, there are some functions related to the library which displays in the 

dashboard as in figure C2. 

 

 

 

 

 

 

 

http://localhost/
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Figure C2: Navigation panel and the dashboard  
 

Logout from the system  

To logout from the system, the link can be found on the top right hand corner as in the figure 

C3. After clicking this link user can successfully logout from the system by selecting “yes” as 

in the figure C4 and it will direct user back to the Login Page.  

 

 

 

Figure C3: Logout button 
 

 

 

 

 

 

 

Figure C4: Logout page 
 

 

Catalog Interface 

Catalog interface shows in the figure C5 which used to search items in the collection. 
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Figure C5: Library Catalog page 
 

Circulation Interface 

In the circulation interface there are three sub categories as in figure C6.  

 

 

 

 

 

 

 

Figure C6: Circulation navigation 
 

 

By selecting Circulation, admin can navigate to the “Member Search” interface. Member 

search form attached in figure C7. 

 

 

 

 

 

 

 

Figure C7: Member search form 
 

1  If you wish to search member by using “Membership Number”, type the “Membership 

Number” or “Card Number” here. 

2  Search button 

3  If you wish to search member by using “Member name”, type the name here. 

3  Search button 

  

Admin can also search member by using “Search Member by ‘Name’” panel. It shows member 

information with equal names. Admin can select the searched member by using review 

member information and clicking on the member id. Then admin can navigate user 

1 2 3 4 
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information with check-out and holdings, according to the selected member id. “Member 

information with equal names” form attached in figure C8. 

 

 

 

 

Figure C8: Member information with equal name form 
 

By using “Search Member by ‘Membership Number’” panel, admin can navigate to the user 

information with check-out and holdings, according to the entered membership number. 

“Member information with details” form attached in figure C9. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C9: Member information with details form 
 

 

 

 

1  If you search member by using “Membership Number” or “Name”, It will display the 

member information here.  

2  If you wish to check-out an item, enter item barcode here.  

3  “Check Out” button 

4  If you wish to hold an item, enter item barcode here. 

5  “Place Hold” button 

6  Shows current check-out of selected member. If you precede check-out an item, the 

check-out record also adds to this data table. 

2 3 4 5 

1 7 6 
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7  Shows current hold of selected member. If you precede hold an item, the hold record also 

adds to this data table. 

 

By selecting “New Member” under “Circulation” menu, admin can navigate to the “New 

Member” form, which can directly register new member. By giving the details of a new 

member, admin can join a new member to the system. “New Member” form attached in figure 

C10. 

 

 

  

 

 

 

 

 

 

 

 

 

Figure C10: New member form 
 

After saving the details, admin can view the member information as in following figure C11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C11: Member information form 

 
Using “Show entries” box, admin can see 10 entries at once. 

  



66 

 

Using “Search” box, it is helpful to search data record 

quickly from a data table. 

 

 There are two action buttons. First one is for “Edit” and the second one is for 

“Delete”. Using the “Edit” action button, admin can navigate to the “New 

Member” form to get it update mode and using “Delete” action button, admin can 

delete the selected data record. 

 

 

Using “Export Data” button, admin can export data on table by selecting 

appropriate file type. Figure C12 shows exported data of user 

information by selecting XLS file type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C12: Exported data of user information 
 

By selecting Circulation, admin can navigate to the “Check In” interface. Using that interface 

admin can check in items by entering item barcode number and click “Add to Collection” 

button. “Check In” form attached in figure C13. 
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Figure C13: Check in form 
 

1  If you wish to check-in an item, enter item “Barcode Number” here. 

2  Search button. 

3  Display the item and member information which related to the entered barcode. 

4  “Check In” button. If you click that button, it will update the item status (available) and 

disable the check-out record which related to the member id. 

 

Item Management Navigation  

In the “Item Management” interface there are two sub categories as in figure C14.  

 

 

 

 

 

 

Figure C14: Circulation navigation 
 

By selecting “Item Management”, admin can navigate to the “Item Search” interface which 

shows in figure C15, that interface helps to create an item copy. It consist “Search Item by 

‘ISBN Number’” panel and “Search Item by ‘Search Phrase’” panel. If admin searches item by 

ISBN number, the system will display the information about item and information about 

copies of the item. The “Create Item Copy” button in the “Item Information” panel helps to 

create a copy of the item. 

“Search Item by ‘Search Phrase’” panel helps to search item by using title, author, publisher, 

subject, collection or item call number.  

 

 

1 

3 

4 

2 
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Figure C15: Item search form 
 

 

 

1  If you wish to search item by using ISBN number, enter ISBN number here. 

2  Search button 

3  If you wish to search item by using search phrase (title, author, publisher, subject, 

collection, call number), enter search phrase here. 

4  Search button 

5  If you search item by using ISBN number or search phrase, it will display the item 

information here. 

6  “Create Item Copy” button. If you click “Create Item Copy” button, it will facilitate to 

create an item copy which related to the selected item. 

7  Display item copy information, which relate to the selected item. 

 

Administration Navigation 

All the other modules which use to handle main process are shown under “Administration” 

menu. It consists 8 sub modules. (Figure C16) 

 

 

 

 

 

 

1 2 3 4 

5 6 7 
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Figure C16: Administration navigation 
 

Reports Interface 

Reports interface helps to get many reports which are useful to measure the performances of 

the library and members. Figure C17 shows reports interface.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure C17: Reports interface 
 

Charts Interface 

According to the details of the function, charts can be generated. Figure C18 shows the chart 

interface. C19 shows the bar chart of login types and C20 shows pie chart of login types of the 

users of the system. 
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Figure C18: Charts interface 

 

 
 

 

 

 

 

 

 

 

Figure C19: Bar chart of login types 
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Figure C20: Pie chart of login types 
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Appendix D – Management Reports 

Reports can be taken as the summary reports based on the library and member performance. 

Some of the generated reports are shown below.  

 

Login Type Report 

Figure D1 shows login type report. 

 

 

 

 

 

 

 

 

 

 

 

Figure D1: Login type report 

 

Member Detail Report 

Figure D2 shows member detail report. 
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Figure D2: Member detail report 

 

Check-out Report 

Figure D3 shows check-out report. 
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Figure D3: Check-out report 
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Appendix E – Test Results 

All the test results are shown in this Appendix. The following tests were carried out using 

major test cases which mentioned in the Evaluation chapter.   

 

Test results for the User Authentication 

The test cases with results belong to User Authentication is displayed by Table E1. 

 

Table E1: User authentication 

 

Test results for Member Registration Module 

The test cases with results belong to Member Registration Module is displayed by table E2. 

 

 

Table E2: Member registration 

 

Test results for Check-out 

The test cases with results belong to Check-out Module is displayed by table E3. 

No 
Test 

Description 
Steps to Test Expected Result 

1. Validate user 

Input details 

Enter correct user name and 

password 

 

2. Validate user 

Input details 

Enter correct user name and 

incorrect password 

 

3. Validate user 

Input details 

Enter incorrect user name and 

correct password 

 

4. Validate user 

Input details 

Enter both user name and pass 

word incorrectly 

 

No 
Test 

Description 
Steps to Test Expected Result 

1. 
Add member 

details 
Enter details correctly  

2. 
Add member 

details 
Save without entering data 

 

3. 
Add member 

details 
Enter invalid member id 

 

4. 
Add member 

details 
Enter incorrect email address  

5 

Validate 

member input 

details 

Viewing the entered data of 

the members 

Redirect to the “Member Information”  

page 

6 
Delete 

member record 
Delete selected record 

 

7 
Edit member 

record 

Viewing the selected 

member details 

 



76 

 

 

Table E3: Check-out 

 

Test results for Check-in 

The test cases with results belong to Check-in Module is displayed by table E4. 

No 
Test 

Description 
Steps to Test Expected Result 

1 
Search check-

out record 
Enter item barcode 

Display check-out details, member 

information and fine if any 

2 
Search check-

out record 
Enter invalid item barcode  

3 

Verify 

member 

details, and 

pay fine, if 

there is. 

Verify member details and 

click “Pay Fine” button 

 

4 

Verify 

member 

details, release 

check-out 

record and 

change the 

status of the 

item 

Verify member details and 

click “Check In” button 

 

Table E4: Check-in 

 

No 
Test 

Description 
Steps to Test Expected Result 

1 

Search 

member for 

checkout 

Enter correct card number Display member information 

2 

Search 

member for 

checkout 

Enter incorrect card number 
 

3 
Validate 

member 

Enter correct barcode. If the 

member is not exceeding the 

check-out limit, checked-out 

the selected item. 

 

7 
Validate 

member 

Enter correct barcode. If the 

member is exceeding check-

out limit. 

 

8 
Validate 

member 

Enter correct barcode. If the 

member with fine. 
 

9 
Validate 

member 

Enter correct barcode. If the 

member is in-active. 
 

10 

Validate 

entered 

barcode 

Enter correct barcode.  

Check availability of entered 

barcode. If it is not available. 

 

11 

Validate 

entered 

barcode 

Enter incorrect barcode.  
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Appendix F - Code Listing 

Some of the code segments of the system are attached to the Appendix F. 

 

Login Interface Cording 

Coding segment of the login interface page is as follows. 
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Login Handling Coding 

Coding segment of the login handling page is as follows. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Log Out Cording 

Coding segment of the log out is as follows. This will redirect to the index page (login page) of 

the system. 
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Member Registration Coding 

Coding segment of the member registration is as follows. 
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Member Registration Handling Coding 

Coding segment of the member registration handling is as follows. 
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Member Registration View Coding 

After entering the details of the new member to the database, admin can view the list of 

member by using this page. Coding segment of the view of the member registration is as 

follows. 
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Report Generation Coding 

Coding segment of the report generation is as follows. 
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Creating a Line Chart Coding 

To create a line chart, following code is used. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Creating a Bar Chart Coding 

To create a bar chart, following code is used. 
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Creating a Pie Chart Coding 

By using pie charts, we can get the idea of an event at once. Coding which is used for creating 

pie chart is as follows. 
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Appendix G - Client Certificate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure G1: Client certificate 
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Glossary 

Black-Box Testing 

Test the external structure of the system. 

 

Check-in 

Return the library books. 

 

Check-out 

Take out books from the library. 

 

Circulation 

All the activities around the check-in and check-out process in the library. 

 

CSS 

Stand for “Cascading Style Sheet”. Use to adding styles to web documents.   

 

Database 

Pack of data or information that is organized for easy access. 

 

Framework 

It is a supporting structure for software development. It provides general functionality which 

can be change by additional user written code. 

 

HTML 

Stand for “Hyper Text Markup Language”. Use to build Web pages.  

  

ILS 

Stand for “Integrated Library System”.  

 

Interface 

Connect user to communicate with computer. 

 

ISBN 

Stand for “International Standard Book Numbering”. It is a unique book identifier.  

 

JavaScript 

Use to dynamic web applications. Develop by Netscape.   

 

JQuery 

It is a JavaScript library. It was designed to simplify the client-side scripting of HTML 

 

MARC 

Stand for “Machine Readable Cataloging”. 

 

MySQL 

One of the most popular database management systems which can handle large amount of data 

related to different data types.   

 

 

PHP 

Stand for “Hypertext Preprocessor”. Object oriented supported server side scripting language. 
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RUP 

Stand for “Rational Unified process”. 

 

SDLC 

Stand for “System Development Life Cycle”. 

 

SHA1  

Stand for “Secure Hash Algorithm”. 

 

SQL 

Stand for “Structured Query Language”. Help to retrieve data base details.  

  

UML 

Stand for “Unified Modeling Language”. 

 

Use case diagram 

Use case diagram represent the how users interact with the system. 

 

White box testing 

Test the internal structure of the system.  

 

XAMPP 

Open source Bundled software package. Include Apache, PHP, MYSQL, and Perl. 
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teachers, 55, 56 

Teachers, 56 
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understand, 49 
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