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LORS ACKNOWLEDGEMEN7' 

ABSTRACT 

Library Online Request for Purchasing Rcadin • Material System (LORS) is a web-based 

application where lecturers from nivcrsity or Malaya ( M) can make their requisition for 

purchasin 1 rcadin • material to tile main library via the Internet. For the past few years, the 

requi ition for purchasing reading materials has been done manually. Due to the 

inconvenience and time-consuming problems, it is worthy for us to develop a library 

online request service. The development of LORS is anticipated to include the use of 

Information Technology. 

LORS is mainly divided into 2 sections, which are user section and administrator section. 

User section is a web-based application, which implements the tasks of lecturer requisition 

on the web .. While administrator section is a windows-based application, which performing 

the tasks of the administrator. The objectives of this project are to provide a convenient and 

user-friendly online reque t system, to provide easier database maintenance for 

administrator and to rcdu ·c pro .cssin • .rror du· to I ·v ·I of hum1111 intervention. 

This system'. modules have been de: i ncd ba ed on good and essential eatures identified 

from existing system available on the web. L RS hopes to meet the needs of both lecturers 

and administrators. They will be able to benefit from all the high-end features of this 

system. 

LORS is developed using Active Server Pages technologies and rapid application 

development (RAD) on the Microsoft 2000 Professional platform. It is aimed to have a 

high-performance back-end database that is Micro oft SQL Server 7.0 for providing 

accurate information. 
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LORS CHAPTER I !NIRODUCTION 

CHAPTER] INTRODUCTION 

l.1 Project Background 

Library Online Request For Purchasing Reading Materials System (LORS) 

In this project, an online request for purchasing of reading materials system is developed 

for the main library of University Malaya. Currently, many libraries in the world have 

implemented the library online request services where users can make their requests 

through the Internet. However, the request for purchasing reading materials processes are 

somewhat outdated because the library still employs the manual management process for 

lecturer to make their requisition. Lecturers have to undergo an inconvenient and time 

consuming process for every requisition. 1 be administrators have to key in records of 

requisition to the database manually. There is no computerized system available at UM 

library. With this onlinc system. lecturers can access to the LORS at their own 

convenience and make their request for purchasing reading materials anytime and 

anywhere via Internet. 

The Library Online Request for Purchasing Reading Materials (LORS) is a web-based 

application which implements the task of lecturer requisition on the web while performing 

the task of the administrator on a Windows-based application or known as client/server 

application. The lecturer section is implemented on the web for greater accessibility and 

offer conveniences to the lecturers. The administrator section is implemented as Windows 

based application to increase the processing speed and to overcome the security problem 

encountered with the web-based architecture. 
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LORS CHAPTER 1 INTRODUCTION 

1.2 Purposes Of the Project 

The main purpose of this ystem is lo provide an electronic solution to the process of 

making request for purchasing reading materials in order to solve problems faced by the 

lecturers when doing requests. This system is purposely developing to implement a 

convenient and more efficient system for the lecturers to make requests for the reading 

materials from the library. This project is to automate the request processes using an 

Internet technology. The existing methods of making a request for purchasing reading 

materials are quite troublesome. Currently, there are four methods to make a request, but 
three of these methods are still using the manual system and another one is by sending 

email with a formal letter. With this online system, there is no more formal letter, no more 

wasting time and no more pain on making a request for purchasing reading materials. What 

lecturers should do is just using the Internet browser to access to the system and fill in a 

simple form by clicking on the button of the interface. 

Apart from that, all information will be updated automatically to the database when 
lecturer submitted their requisition via Internet. This will certainly reduce the 

administrator's clerical work. They do not have to insert all the data one by one anymore. 

Thus, it can keep away from the man-made mistakes. 

1.3 Aim and Objectives 

The aim of this project is to provide a sophisticated system to all personnel involved in 

library request for purchasing reading materials. This system aims to implement an 

electronic solution to establish the library request services, which still employs the manual 

system. 

Perhaps, it ma be a simple system but additional of some special features and functions 

make thi y tem more unique. 
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LOl"?S CHAl17ER I INTRODUCTION 

To achieve this aim, the objectives hoped to be achieved by LORS: 
1. 1 o build a powerful, convenient and u er-friendly Online Request for 

Purchasing of Reading Materials 'ystem 

IL Enables lecturers to make, view and cancel requests through the system without 

constraint of time and location. 

tu. To provide easier database maintenance for administrator to view, update and 
analysis data. 

1.4 Project Scopes 

The target users of this online system includes all the UM lecturers who would like to 

make requests for purchasing reading materials and the administrators of UM library. The 

project scope is divided into 2 major sections, which are User Section and Administrator 
section. 

l.4.1 User cction (Web-based Application) 

The user section consists of the following characteristics: 

1. Security module where all the lecturers will be authenticated before they can 

use the system. They have to key in their user name together with their 

password before they can access to the system. 

IL Lecturers are allowed to change their passwords. 

Ill. Lecturers are allowed to view and update their personal particulars. 

1 v. A simple and interactive web page will be created for the lecturers to make 

cancel a request. All the relevant data will be instantly updated into the database 

for records keeping and analyzing. 

v. Lecturers are allowed to view or check for the status of their requisitions 

vi. Lecturers are allowed to print out their requests to keep their own records. 

v11. Lecturer will receive an e-mail confirmation after submit a request. 
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LORS CHAPTER 1 INTRODUCTION 

l.4.2 Administration Section (Windows-based application) 

The administrator section consi ts the following characteristics: 

1. Administration served as the back-end system where only authorized users with 

permissions will have accesses to the module. 
u. The administration module in this project includes maintenance of the user 

records. Administrators are allowed to view, add, edit and delete user profiles. 

m. Maintenance of the request record is included in this section. Administrator can 

view the request made by lecturers, update status of the requisition and keep 

track of all the requests in this module. 

rv. Report writing is also part of this section. This module can generate statistical 

reports according to the administrator's need. 

v, When the administrator has changed the request's status, an auto-generated e 

mail will be sent to that particular lecturer to notify the changes. 

1.5 Project Limitation 

LORS does not link to the main database of the main library. As the result, lecturers are 

unable to search from the database to find out whether the reading material they want is 

available or not. So, there is a possibility that the requested reading material is actually 

available in the library. 

This system is developed for request for reading materials. However, this system is limited 

to book request for the time being. 

1.6 Importance Of Project 

L RS ha. a great significant to both user and administrator. The importance of this project 
are stated as below: 
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LORS CHAPTER I INTRODUCTION 

1.6.1 User 
Recent years, Internet has brought dramatic changes to the ways how people communicate, 

learn, work, study, think, play and live. L RS, as a web-based application system, 

provides a solution to the lecturers to make request for purchasing reading 

materials from the library with more convenient and more effective way. This online 

system serves as an alternative method for the user besides the existing methods. Lecturers 

can make their request anytime, anywhere at their own convenience. The process of 

making request will be simplified to a few clicks on the web. 

1.6.2 Administrator 

This system is provides the administrator with easier working environment. It is important 

to reduce the amount of routine clerical works. Routine works of processing the 

acquisitions and key in the request record can be reduced All infonnation will be updated 

automatically once a lecturer hus made or modified a request. Thus, problems like typing 

errors during data entry will not happen again. This w111 certainly improve the accuracy of 

the data in the database. 

All information is stored in the database. So the administrator can easily access all the 

records for database management and maintenance purpose. 

1.7 Hardware And Software Requirements 

The hardware and software requirement for developing the system are stated below. Univ
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LORS CHAl'TER I INTRODUCTION 

1.7.1 Hardware Requirements 

The hardware requirements for running Ilic system arc: 

i. Processor: 

11. Hard disk: 

111. Memory 

iv. Others 

1.7.2 Software Requirements 

Intel Pentium I 33Mhz or higher (or equivalent) 

SGB hard disk with at least 650 MB of free space 

(expand when system grows) 

Minimum 32 MB Random Access Memory (RAM) 

( 64 MB is recommended) 
Other standard computer peripherals 

The software requirements to develop the system are: 

Microsoft Windows 2000 Professional 

r nternct Information Server (US) 5 .0 
Internet· ·xplorcr (1 ~) 5 .5 

Microsoft: SQL Server 2000 

Microsoft Visual InterDev 6.0, Visual Basic 6.0, 

and Microsoft FrontPage 2000, Microsoft Office 

2000 

I. Operating system: 
11. Web server 

Ill. Web browser 
IV. Database 

v. Development tools: 

1.8 Project Schedule 

A project schedule that consists of the whole development's activities is carefully planned 

out to achieve a systematic progress and ensure on-time delivery of the product. It is 

important to have a project schedule as it acts as a time management and control to the 

developer ensuring that he/she is in route of the direction of the project. Figure 1.0 below 

presents the project schedule of LORS. 
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LORS CHAPTER 1 INTRODUC710N 

~ ~ ~ ~ ~ ~ ~ ~ ~ 
Key Activities 2001 2001 2001 2001 2001 2001 2001 2002 2002 

123412341234123412341234123412341234 

System Requirerrents 
Analysis 

Project 
Development 

Part2 
Literature Revi 

VIVA 

Initial System Design 

System Module Coding 

Supefvisor ConsultaUoo 

Project 
Development ____. 

Part 1 

Evauatioo a1d Testing 

Figure 1.0 TI1e Gantt chart for the LORS development schedule. 

1.9 Organization of Report 

The purpose of the report is to document all the essential information gathered and used to 

develop the LORS. This report is mainly divided into 4 chapters. A brief synopsis of each 
chapter is as follows: 

Chapter l: Introduction 

TI1is chapter serves as an introduction to the entire project. It overviews the 

background, purpose, aims and objectives of the project. Apart of that, the project 

scope and importance of the project are mentioned in this chapter too. Besides, it also 

covers the hardware and software requirements, project limitation and the project 
schedule. 
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LORS CHAP7ER 1 JNTRODUCTJON 

Chapter 2: Literature Review 

This chapter reviews on the current manual system and existing similar systems. This 

part consists of critical analy is, feature study on the existing similar systems and 

synthesis on the development of LORS. 

Chapter 3: Methodology/ System Analysis 

This chapter will discuss 011 what methodology is used to develop the system. 

Methods of collecting information will be included. Besides, this chapter will 

emphasize 011 the analysis of the project's requirements. It explains how the 

requirements for this project were acquired and the results of the analysis/survey. 

Here, the details of functional and non-functional system requirements are discussed 

and analyzed. Except from these, it also discusses the tools, language and technology 

consideration as well as the methodology used within the system. It explains how the 

requirements for this project were acquired. 

hapter 4: System Design 

This chapter explains the conceptual and technical design of the system. It covers the 

system architecture design, system functionality design, database design and user 

interface design. The expected outcome is discussed in this chapter. 

s 
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LORS CHAl'TER 2 LJTERA'IURE REVIEW 

CHAPTER 2 LITERATURE REVIEW 

2.1 lNTRODUCTION 

Review of literature is background study about the knowledge and information gained to 

develop this project. A literature review of a project is important as it places in tile context 

of others, which might have similar characteristics. It helps the developer to know some of 

the existing features offered by a similar system. Apart from that, the literature review also 

enables the developer to do comparison on the similar system and study the strength and 
weakness of it. The literature review is divided into 3 major parts: reviews on existing 

systems, analysing of existing similar systems and synthesis of the proposed system. 

2.2 Reviews on Existing Systems 

A research is done to study on U1c current system used by UM library and the existing 
similar system implemented in other libraries system. 

2.2.1 Current System 

The processes of request for purchasing reading materials are studied for both user and 

administrator. Methods available for the lecturers to submit their requests have been 

studied and reviews on how the administrator manage with the lecturer's requests bas been 
carried out. 

2.2.1.1 User Section: 

Currently, there are 4 methods used by the lecturer to make a request for 
purchasing reading materials. These methods are: 

l. Fill in a form 

Lecturers need to present personally to get the requisition form. They need to 

fill up that form manually and sent it back to the acquisition department. 
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LORS CHAPTER 2 LJTERATURE REVIEW 

2. Sending a formal letter 

Lecturer can write a formal letter to request the library to buy a particular 

reading material. The bibliographic information of that reading material. must 
be included in the letter. 

3. Through E-mail with a formal letter 

This is the most convenience way to make a request compare with others 

methods. However, lecturers still has to waste their time to write a formal letter 

but sending the letter through the E-mail. 

4. Through the representative of each faculty 
Lecturers can summit their request to the representative of their faculty. All the 

representatives are the committee of the library. They will collect all the 

requests from the lecturers and swnmit to the library acquisitions. 

2.2.1.2 Administrator Section: 

When the librarian receives the requisitions from lecturers, they have spent their 

time on collectin r and tidy up all the necessary information. They were forced to 

insert. every data into database manually since the process is not computerized yet. 

They have to inform the particular lecturer if he/her request is being rejected or 

when the requested materials are available. 

Problems Encountered: 

One of the most disadvantages of the traditional methods is time consuming for 

both lecturers and administrators. Lecturers have to waste their time to get the form 

from the library and they need to present themselves at the Library to summit the 

form within the office hour. They have to waste their time to write a letter if they 

wish to summit their request by sending mail. They also have to take the risk if the 

librarian does not receive their requisition or lost it. Apart from that, typing error 

might occur during the process of key in data to the database by the administrator 

due to lower level of human intervention. This will reduce the 

accuracy of the data. Thus, the administrator will face problems when it comes to 

the process of data searching, reporting or analyzing data. 

10 
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LORS CHAPTER 2 l/TERATURE REVIEW 

With the above problems in the current request system, it is clear that the current 

system is not efficient, trouble some and not user friendly. 

2.2.2 Existing similar system 

There are a lot of libraries that offer library online request service. A research has been 

done to find various .existing system available on the Internet. It is found that most 

libraries abroad offer the library online request services. However, these systems are 

lacking at the national scene. Ten web sites are chosen for review purpose. All these sites, 

however, are not pure purchasing request sites. They also provide other services such as 

interlibrary loan, reference help, reserved room, renewal materials, database access 

request, etc. A survey was made focus on the purchasing request service. These ten sites 

studied du.ring the research are as follow: 
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2.2.2.1 

URL 
York University Library 

=ht ://www.libra . orku.ca/ 

Access time= 2 l /7 /200 l (I 0.30 pm) 
York University Library accepts suggestion for purchasing reading materials 

through the Internet. Besides request services, other online services like interlibrary 
loan, video classroom reservation, reference help, feedback, in 

process request, storage request, request for e-mail notices and change of address 

request are available too. 

The suggestion for purchase service is open to everyone. The patron has fill up the 

electronic form as shown in the figure 2.1 to submit their suggestion. 

The advantages found in this system are: 

1. The user interface design is simple and tidy. Users feel easy to fill in the 

form. Only a few fields need to be filled by the patron, 

11. User will receive a n tification after submit the suggestion form. This is to 
confirm the acceptance of the suggestion. 

However, there are some disadvantages found in the system. There are: 

1. The user interface is Lack of graphics or pictures. This will make users feel 

bore during the process of making suggestion. 

11. There is no error detection feature in this system. The patron can submit the 

suggestion form without entering any information. There is no required 
field to be filled up by the patron. 

tu, This system is open to everyone. So, password is not required to access to 

this system. TI1is will cause a lot of dummy suggestions made by somebody 

else and wasting the administrator's time to process all these suggestion. 

iv. In this suggestion web page, there is no any link or search engine for user to 

find the related information. 
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Suggestion for Purchase 

Fill In ;u mimy tl•ldJ ar possible· 

P;ttron infomurtion: 

Figure 2. l The York University Libraries Online Purchasing Request F onn 

2.2.2.2 Mississippi tare University Libraries 

URL = http://librnry.msstate.edu/services/forms.asp 

Access time= 21/7/2001 (10.35 pm) 

The library online system provided by Mississippi State University Libraries is the 

best among observed systems. This is not a request for purchasing reading 

materials service but an interlibrary loan service. It provides more functions rather 

than submitting a request only. Univ
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There are several advantages found in this system, which are as following: 

1. This system requires user logon name and password. Thus, it prohibits non 

member user access to the .ystcrn. The login interface is shown in figure 3.2 

below. 

11. The user interface is more attractive comparing with other systems. Usage of 

pictures and colour can be found in the web page. This will make the process of 

making request become more interesting. A simple explanation to give a 

overview of the system is given. This will let the users more understand about 

the system. However, the arrangement of the content can still be improved. 

ui. Users are allowed to view their current requests, check status of their requests 

and cancel the pending requests, besides submit a request. All the addition 

functions are very useful to the users as they can always gat the latest 

information about their requests through the Internet. 

However, others characteristics are not been studied because of the password 

protection feature in the system. Non- member users are not allowed to access 

to the system. Thus, the weaknesses of this system cannot be obtained. 

The libraries provide others online services like library assignment alert 

notification, interlibrary loan, reserve classroom, research consultation and 

request library instruction session. 
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MISSISSIPPI STATE UNlVEllSITY UBtWUES 

llllad Logon Screen 

/Wad is a wet>-based software applica!ion which automates the interlibrary loan processes 
and creates a papenesshirtual emironment. By using \Wad, patrons can submrt Ill 
requests using a standard web-based !Onn, ~ew all of their current requests, check on the 
status of requests, V.fNI their order history and cancel pending requests. 

Enter your \Wad Username: '-------~ 
·----J Enter your \Wad Password: 

Click Butron to Logon: 

Firn lime !Mrs dick he1e 

F1 eguenlly Asked Questions 

Figure2.2 The Mississippi State University Libraries iLLiad logon screen 

2.2.2.3 Washington bite University Library 

URL = http://www.spokane.wsy.edu/studentservices/library.html 

Access time= 21n12001 (11.42 pm) 

This is not an online request for purchasing of reading material system but 

is a similar system, which allows user to order material from the library. Besides 

request for purchasing books, user can request for interlibrary loan, reserve book, 
ask an item for storage, ask reference question and so on. 

The advantages, which can be found in the system Washington State University 
Library are: 

1. It gives the explanation to the user regarding to the usage of the request 

form, The patron is asked to check the status of his/her request with library 

when the requested materials are not received within 7 working days. 

11. This system allows users to print out their request information. After users 

submit their request, a feedback confirmation will be give to the user and a 
list of all information about the request is written out. Users can print out 
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the information to keep as their own record, just in case they need to do 

report about their requisitions. 

The disadvantages found in Ibis system are: 

L Although this service is offered to the member of the library, but there is no 

password protection available. Anybody from any places can access to this 

system without having permission from the administrator. As a result, many 

request will made by the non-member users. 

11. There are some required fields, which must be filled by the patron. But if 

the users omit it, they are still able to submit the form without receiving any 

alert message. This will cause the administrator facing problems when 

processing the request without necessary information. 

lll. Users have to key in their personal particulars in every requisition they 

made. This is very troublesome as the administrator should have their 

personal record in the database. Thus. this ystem is considered not user 

friendly. 

rv. The user interface is considered simple but the sequence of the contents 

may need more improvements. Some pictures or fancy font can be added to 

make the appearance of this web page more attractive. The user interface is 

shown in figure 3.3. 

v. No hyperlinks or search engine offered in this web page. Users are not 
linked to others web page in this system. So, it is not a user-friendly web 

page. 
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- . . 
·This funn m'1llts yllu \D 0100 mfl.uW. fm:n CA.LS Libmy., 
,Vpan nlhmiHm of t1\.lf i>nn yoo ti'rt11%1 t all rupantibilltiu i>r "'cunt;y: 
<opyri#f. nJtri£1.lans md tppli< th h f4 u. Submit an. nquut pu futm. · 

.............. ~----- 
E-M<.ib 

'Mdressi 
..---------- --- .. ·--. --·- ·--·--·-··--·- 

Hc;n;e-··-- ------ ----- -------------- --·- --"'· --· ·· ...... w.orl< .. --·-----------· 
. Phone: : Phone: 
1~-i1~;~;·1 ~· il .. _~~:--.~~--~--~--~-~-,~~~;-_ .... 1_-_ .. -_°'-~-,_-_-c-._-. -iJ ....... ~ - 
/'" .... ~--- 
Dept.: 

______ it Jl'ldo\\'ff~~'"~~1'-."i,~~---· 

~-~1r~[:r~101~ .: .... I_ ... _. _ 
·Article Title: 
\ 

:AWion 

!Vo~ 1 I . 
(v·.~· . ~ . 
:18<lun:• of ltMJor.1 
I( • • r~ "' ...... r No«lod '.l~i~nvmb r)1)~, 

Month1 . , ;Pa9esi .. -· I 
....-, - 

I 
I 

••• l,'• 1. 

i --····-··- t 

Figure 2.3 CALS Material Request Form 
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2.2.2.4 William Russell Pullen Library 

URL = 1tl : , 'II cdu/ om i:./ 

Access time= 2sn1200 I (I 1.43prn) 

William Russell Pullen Library has provides online services like interlibrary loan, 
reference help, renew library materials, purchase request, request for e-mail notices 

and ask a librarian. The purchase request service is the one, which is studied. 

The advantages found in this system are: 

L The design of the user interface is neat and simple. Users feel comfortable 

when fill in the request form. Instructions are clearly stated in the form and 

this makes confusion of users will not be occurred. Figure 2.4 presents the 

request form of William Russell Pullen Library. 

11. Although there is no error messa re alert, but if users submit the request 

form without fill in the required fields, system will not process it and just 
stop at that pa c. This is good to ensure that all the necessary information is 
given. 

111. Users are linked to the home page of this system, library services and others 
online form by the hyperlinks. Users can flips between all these web pages 

by clicking on the hyperlinks. 

iv. A confirmation is given to inform user that his/her request is successful 

forwarded to appropriate bibliographer. This can avoid the user from 
submitting the request form more than one time. 

The disadvantage found in this system is: 

1. The system function is limited to submit request form only. Users are 

unable to know status of their request through this system. 

18 
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I PURCHASE REQUEST FORM 
I SUGGESTIONS Fm UB~Y r.MT RIR.S 

I . 
If you wish to lie confoct11d about your requut you must fill out 

'the N mo andEm,11 lxi><esbelowsowe can oontaotyou. I Thank you. 
, 'kldlc111t!ts required leld. 
I 

; ! Persm~ hfcrmrtkn Qcave ~ 1cr ;no~ ieq~s) 
. . .. . ' --· . .. . . ... 

I•-•••• .. 

··~·-' ·-·---·· , ~·-- ~---~~-- ··-·----· - ----- . - ···- ·-·-·--·----. 
' 

*lille: 
-·-·····-- ·-··-··-·------· ··-------· - -~--~ 

. ' 

. i 

Erlltlm: 
·-- ·--· .. -- -- r -· - -- 

Yearot P\blicatlm: ' 

-·-- .. -- 

'I I' '' 
. ·--···- ·------··-·"--•·······-· -»·•··-·····---: --·--··-- -- . - ·- 

Publisher. ! j 
' -- --· - .. -- ' -··· ...... 

'1 ~~- 
' ISllN:, 

! ; . ... . Roqwsted fur Svbj!Xl: ·1: 
I j 

,, ·~------ l j \Ml re (I(! 'JOI.' find !his lnil>nmcioo: ! 
1 j ~11onlll L:armwll$/~m: j .---------. 
! I · · · · · ni~ ·~'ll~· ··1~~1 

Figure 2.4 William Russell Pullen Library purchase request form 

2.2.2.S University of Pittsburgh Libraries 

URL = http://www. library .pitt. edu/ services/requests/ 
Access time= 2617/2001 (12.25 am) 

The online purchase request service offered by University of Pittsburgh Libraries is 

limited to the book purchase request only. Others reading materials such as journal, 

magazine, etc are not available. Besides request for purchasing books, 

user can request for interlibrary loan, reserve book, ask an item for storage, ask 
reference question and so on. 
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The advantages found in this system are: 

1. The user interface design looks simple and tidy. However, the web page is 

lacking of some colourful graphics. This make the appearance of this web 

page look dull and plain. The user interface is shown in figure 3 .5. 

11. After submit the book request form, there will be a conformation form to 

inform the user regarding to the successful submission. All information is 

listed to let users print out the form in order to keep their own record. 

The disadvantages found in this system are: 

1. This book request service is offered to the student and stuff of the 

University of Pittsburgh. But, there is no password required to access to this 

system. This will cause a lot of dummy requests made by the outsiders. 

11. Users are able to submit the request form without complete information. As 

a result, administrator do not have sufficient information to process the 

requisition. 

111. There is no any hyperlinks and search engine available in this web page. 

_Q 
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Book &qum Form 

This fun:n mq 'be used to iOOtify 'book ilr poss iblt tcquisi:im. The :ir:fu:mclian yuu 
mttr .in will be i)iwardtd to IN awroprlal.e ptn<n llld will be c<llrld!'.ftd fa: 
-.cqukitian. l'l8ff ia iht t*-ilfCllJIUlllila M!di.an.. h IXda fer us to ut. on yoor 
.rtqU.tst, "'°' need to ~fWho )'Qll lCt SO that Wt C«l fol]owup withyoo.. 

Author: 

:, .. 
a».i~~l@;0~:).ih?\\tL~l:J:.st'.~t~id 

Figure 2.5 University of Pittsburgh Libraries book request form 

2.2.2.6 The University of Edinburgh Library 

URL = http://www.lib.ed.ac.uk/lib/services/requests.shtml 
Access time= 26nl200I (1.15 am) 

The University of Edinburgh Library has provides online services like suggestion 

for purchase, interlibrary loan, ask a 'librarian, access borrower record, contact the 
library, offprint and etc. 
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The advantages found in book purchasing request service are: 

1. The 'required' word is highlighted to get the attraction from the user. This 

is to ensures that user will fill in the required information before submit the 

request form. 

11. Users will get a notification that their request has not been sent because of 

the required information is not given. Users can make the requisition again 

by fill in all the required fields. 
111. Users are able to access to the online catalog by the hyperlink in the web 

page. This can make sure whether the request material is available in the 

library. 

The disadvantages found in this system are: 

1. The user of the form interface (shown in figure 2.6) looks a little bit crowed 

and messy. Arrangement of the contents should be improved as it will 

makes users face problems when fill in the form. 

11. This service is provided to authorize users but there is no password 
protection to identify the users. Requisition can be made by anyone through 

the Internet. 

I It•• t .. ,, ..... ..,,., ... t•'I I ''"'"""•r~lr 

· . · Library Online 
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2..1 'I . ,, 
::.i11NumbQr o'f 1 '.----- 

1 .rtud•nbr. f--: Library sltt.: 
~ on oou•••: 11 

l.t~l i1~ I , , 1 r , ', ·• 

· Cou,,..,. 
•narn<t11: 

·c;;.,;:_;..;;..,' dur.aUo n: 

. l:s this It.om .L'llrcndy;I- .. ~·· 
In :s:tod<? ~~-~~~~ 

R :.,,'fe r""n oe:: r-, 

· Re5erve Items for slilos: 11 nl<ed to Co.....-:se Rles:erve .,,.._.,, be prc:>ee:.ssed : · 
for Short.Loan and ''Temporarily Tran£rlerred'' tothe Reserve 
Col I &Oil on for the dur.ati on of the oo.....-se. 

Figure 2.6 The University of Edinbur zh Library book purchase request 

2.2.2.7 University of Florid» Health Science Center Libraries 

URL = http://www.library.health.ufl.edu/fonns/index.htm 

Access time= 29/7/2001 (11.10 am) 

The online request system by University of Florida Health Science Center Libraries 

is not only limited to books or journal but also electronic resource. Other online 

services and requests are available offered by the library are interlibrary loan, ask a 

reference question, renew library materials, place a hold on an item, activate gator I 

card and register for an HSC libraries class. 

The advantages found in this system are: 

r. The user interface design is simple and tidy. Display of the contents and the 

sequence are well organized. This ease the users in filling up the request 

form. However, there is not stated which fields are the required fields that 

users must fill in the information. The user interface is shown in figure 2.7. 
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11. The web page provides hyperlinks to the home page of the library, 

resources, help/tips, and site search. This provides convenience to the users 

to flip between all these web pages. 

111. After , ubmit the request form, user will be informed by a confirmation form 
together with all information supplied by the user so that user can print out 

the list to keep a record. 

The disadvantages found in this system are: 

L Users can submit the request form without entering any information. No 

error message will be given. This will cause the database will be loaded by 

dummy request. 

it. This is a non- password protection web page. Requisition can make by 

anyone else. This will burden the administrator chores by the dummy 

requests. 

•''"\\I'll\ 11(~ I) ('I I . . . . . tl;?.:1 l.Oltll)A ·' 1•.11lh Sl'1t•11tt• \.t•nkr l.1bt.Ull''> ... 

'~~;~~'.·~ --~ -------~--~----~ ~~ 
Y«rl>~~~;. -· . r ..... 
y- _c.lloc<: I 

··~~-"'""- 
~t ... ::· . .;..::.·: .. __ :::·. --~--- Y• •Mor; 
tr ... pliHI• °"Qr )"9W" ~ 

~~-----···--··"---- .. ·-··-·- ----·-·-- ···-· ·--·- --···-··- J 
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lSBH (lfknavm..) 

Pho of PulJ lie wUon 

I . .lrt. Prlco (l( Imo von) I • 
~t.t-dh I 

Co~ ~em.«<. 
Uruvu:<il:;y o! Fla:ida. HtUh Seim<:• C«JX.« 
L~ 
P. 0. Box 100::l06 
Oo.inuviU., Pl. 3::1610-0::106 

Figure 2.7 University of Florida I foal th Science enter Libraries suggestion purchase form 

2.2.2.8 University of Iowa Libraries, Hardin Library 

URL = http://www.lib.uiowa.edu/hardin-www/fonns.html 

Access time= 29/7 /200 I (11.40 am) 

The Hardin library provides online services form such as collection purchase 

request, interlibrary loan, book renewal, reference help, book on call, literature 

search request and etc. 

The advantages of collection purchase request service are stated as below. 

1. The design user interface is clear and simple, figure 2.8. Users can easily 

fill in the form without having many problems. Same with other system, 

this system is also lack of graphics and pictures on the web page. Putting 
some graphics in the page will certainly make the interface more eye 
catching. 
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II. Users will get a confirmation once they submit their request. TI1is will 

prevent users from making a same request two times. 

The disadvantages found are: 

1. Again, users have to fill in their personal particulars when making the 

second, third and more requests. This is wasting the users time. 

n. Anyone else can also make a request through this system since there is no 

password requirement when accessing to this system. Then, the 

administrator has to differentiate all the dummy requests with real requests. 

Collection Purchase Requestl 
~-····-·······-····-······,..._ ··-"~·- - .. ·-··---· -·-·~ 
j11ane: 
J _ ·-~~ 
:1 Drp!l'h'tenl: [ -~-·;,[ 
\ ,------ Phenr •1.111ber: 

lnm:l!llMd,.u: r----- 
1 a1nu: 

:J i.J I 

. ''"' 

'1----·----.:1 ·~~, !.I .. ' . 

Pltau mmphtt an llJl)licible fitfu. 

f,,· · " .. ·· ···· r· 
I oat Pllnl JOUT'll j 

\(" I 
, Brcil:rlc Jourd ; I 
; r O hrr Brclloic 
l. llfu<lU'CJ: 
! loot a' .kJUtnlS 11 k : !~~-~e;---·· ---···1~~--~~- ..... ·-·· -· ....... - ...... 
~-·----·--------~··-·-·-r··- ·- ··-· ..... - - -·-·---- -·------· -- --~------------- ·--------""' 
; l'\JllJStcrr\ltrcl()I'! I i;~~-~;;-···-·----1~-"' -· ·..c......-·-· ------- - ··-··- . 

\ .. - ·- --~-· - .- .. ·· - .. ·- . - . ·- -· --- . ' ' :eua~_: .. __ ..... L. ~---·---'--'-- 

~ 
.. !:L; 

Figure 2.8 Hardin Library collection purchase form 
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2.2.2.9 Open learning agency library 

URL = !.llin://www.ola.be,ca/ol/serviccs/libr::iry/forms/requests.html 

Access time= 29/7 /200 I ( 12.45 pm) 

Reviews arc studied on the book request offered by the Open learning agency 

library. Besides request for book request, there are other services like book chapter 

request, article request, course video request form and opened account request 

available in the system. 

The advantages found in the system are: 

t. The user interface is simple and tidy as the sequence of the contents is quite 

well organized. A short instruction is given to the user on how to submit the 

form and also tip for multiple requests. This will safe the user's time and 

doing a same thing for many times. The user interface is shown in figure 
2.9. 

11. Users arc linked to the other request forms like chapter, article, video, and 

subject search request form by the hyperlinks. This makes users can make 

different requests by a very easy and convenience way. 

m. The system is process a request without complete information. Error 

message will be prompt out when users submit an incomplete form. All 

required information could be obtained with this feature. 

The disadvantages found in the system: 

t. The system is not protected by the password protection as the service is 

limited to the member only. This will allow non-member users to submit the 

request form. This will cause the appropriate bibliographer have to 

determine whether requests were made by member or non-member. 
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eoo« teeouesr t- orm 
' flease till outthe fonn below to request a book from the ~udert Library Servile., 
, Onty nigistercd Opon Leaming ~ercy stud rts are cligibhi to u:>e this form. 
, Bold folds MUST becompeted, lJl/heny01J h<JW filled In the form. click on the , 
"subrnt" buton ii th bottan otthe page. 

,11p fer m .. dtipl rEQ.J lits: /*erfllllng oLtthe fonn andclid<ingthe "sulmr" 
-button, use the "llmk"button on yourbrowser1Xl rttumtotheformyou just 
'competed. Thi!> will nllow you to modlfythc Bod< lnforrration section. withoLt 
h'1111ng to retype your ~udert lnfon-mtion. Then cltk the "submt" bLtton a113in. 
I 

EB 
I 

~.Milmf ~----c-------?- 
. . .· .. .:·.:.:··· ···,'~ 

·~·-···· ' . ~) 
,Lliticit. 

Book hfcrmati en r----~===-====. 
r·--- 

D 

Figure 2.9 Open learning agency library book request form 

2.2.2.10 Covenant Library System 

URL = http://www.covlibrary.org/forms.html 

Access time= 1/8/2001 ( 10.30 pm) 

Covenant Library System provides services such as database access request, book 

purchasing request journal purchasing suggestion, document delivery request, 

literature search request. The research is carried out on the book request service 
only. 
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The advantages found in this system are: 

t. If users submit their request without completing the required fields, users 

will be noticed that page could not be found because of the bad request. 

This certainly will make sure all the necessary information can be obtained. 

IL There are quite a number of links to the library home page, journal request 

form, database, reference tool and Convenant Corporate Website. Uses are 

able to access to all those web page easily by clicking on the hyperlinks. 

The disadvantages found in this system are: 

L Te sequence of the contents is not very well organized. Users will feel dull 

when making the requisition process. 

11. There is no any notification after users submit their request. This will let the 

users submit the request more than one time because of thinking that their 

request is not successfully been sent. The administrator should handle the 

same request more than one time. 
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Book Suggestion Form 
The Coven<ant Ubr.ary Sy.rtnn w1tlC-OftlH purchase 
r•oomrn4W\do1tion:I' to build• oompr•h•nsi..e oolection. Cov•nant 
staff .1nd employ.,..s "'" •ncour.1ged lo reoomrnend lhms. 
Pl~••e oompleta tNs form .Wth as mud> inll:>rmalion as possible 
llJIA.submltel•ctronlc.ally. You wll receive a re~ponse to your 
request and"""' be no1i1ied as to""'"""' ornotthe item Ill.ill be 
purch.u•d. 

St:aiu: I • .- .. Wll' 

If,. .. i- llllllllctN otim • anai- er meol w nrpply 
..wttleaalhdiu:na6- - ::ro- .nlb. ... 11, 

pi.a. aier ynr a•Jia•H(•)Mm!. ' '' I. 
: I 

c: No 

io•;1i1;·;p.11·1 ·c.~;t I 
---- .. -------=='='"===·'=:::" ='. 

~4nt Co•porate Web Sim 
•,'. :·\; .. ~ ~ ,.••. -~ • ,I>~· -··.•I'·· 

Figure 2.10 Covenant Library System book suggestion form 
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2.3 Analyzing of Existing Similar Systems 

After reviewing of the ten existing similar systems on the web, there are several strength 

were found. These strength are stated as the following: 

1. Provide links or search engine. 
5 of the library online request systems are providing the links or search engine 

feature to lets users finding more related information. This is important to 

ensures whether the requested material is available in the library. 

IL Giving confirmation. 
80% of the systems will give a confirmation to the users once user has 

submitted a request and 20% of the system will list out all information supplied 

by the users. This will prevent users from sending a same request more than one 

time. 

111. Provide other services. 

Besides providing purchase request service, l 00% or the system have provide 

other onlinc request services for example interlibrary loan, reference request, 

renewal request, database access request and etc. 

However, quite a number of weaknesses are found through the research. There are: 

L The user interface is not attractive. 

The design of the interface for the observed systems generally is too simple and 

no pictures or graphics are included in the web page. The way of displaying 

information need to improve especially for the University of Edinburgh Library 

system. 

IL No password protection. 

Among ten of the systems, only the Mississippi State University Libraries 

system is protected with password protection. This means that 90% of the 

surveyed systems will face the problem of a lot of dummy requests. This will 

burden the administrator's task by handling those invalid requests. 

' 

Univ
ers

ity
 of

 M
ala

ya



LORS CHAPTER 2 LITERATURE REVIEW 

11i. No error alert. 

Only 20 % of the systems will prompt an error message while user try to put in 

some invalid information or incomplete the electronic form. This will cause the 

database loaded by those incorrect data. 

tv. Few functions available. 

Except for the Mississippi State University Libraries system, 9 of the systems 

are only provide the functions of submit request and function of reset form. 

v, Send request by e-mail. 

All the systems are sending the requisition by forwarding the form to the 

appropriate bibliographer and not directly send to the database. This will 

burden the administrator to insert all the data into the database manually. 

The table 2 .1 below shows the features comparison among ten of the reviewed systems. 

I 

Univ
ers

ity
 of

 M
ala

ya



LORS CHAPTER 2 LITERATURE REVIEW 

~ 

Password Error Links & Confirmation Other 

requircm alert search Servic 

ent engme es s 

York University Library x x x -.j -.j 

Mississippi State University -.j v N/A NIA v 
Libraries 

Washington State x x x v v 
University Library 

William Russell Pullen x x v ...; ...; 

Library 

University of Pittsburgl x x x ...; ...; 

Libraries 

The University ol x x ...J ...; ...; 

Edinburgh Library 
·- -- Jfealth Science Center x x -.j -.j ...; 

Libraries 

Hardin Library x x x ...; -.j 

Open Leaming Agency x v -.j -.j -.j 

Library 

Convenant Library x x v x v 

Table 2.lFeatures comparison of the existing systems 

x - Not available 

'1 - Available 
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2 .. 4 Synthesis of the Proposed System 

A ean be seen in th@ oittstlng Hbrmy enllno sorvioe rneiuost system \{)ts ©I the 
c.Hsadvantugcs :.rnd itrconvcnicnccs are found in these observed systems. Due to an or the 
dh1clvuntag~ and ineonv~niunl}Qt:J, it i~ a geed st~r> to re .. invcmt a library onUn~ requ~st 

More new features need to be added to support and improve the dynamic interaction 

between the users and the Web server. Besides that, it is also need to improve the way of 

displaying information and add in more graphics. This will result into being a user-friendly 

interface and more attractive to the user. The following features will be adopted in the 
proposed system. 

i. Interactive and user-friendly interface 

A user-friendly interface will be developed s that the users will not feel bore 

and awkward when surfing to this web page and performing an onliue request. 

Some images, graphics and pictures will be added for maximum attractions and 

entertainment for users while surfing the Web. However, usage of lots of 

graphic and animation will not be adopted for use in the proposed system as it 

needs more loading time that might decrease the system's performance. 

ii. Password protection 

This system is developing for the lecturers use. Only the authorized user are 

allowed to access to the website. Therefore password protection is a necessity 

to prevent a lot of dummy requests made by anybody else. 

iii. Error message prompt 

An error alert will be given to the user if he/she submits the electronic form 

without supplying the required information. Users are not allowed to submit 

their requests until all necessary information are given. 

IV on tents 

The sequence of the contents will be well organized and properly arranged to 

make sure users are satisfied in getting the needed information. The usage of 

4 
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attractive fonts and buttons will be widely applied in this system. Tips and 
simple explanation will provide to the users. 

2.5 Summary 

This chapter is mainly about the reviews on the current system implements by the UM 

library and the existing similar systems in the world. The problems faced by the users 

using traditional methods are defined. A research is carried out to find out the strengths 

and the weaknesses of ten existing similar systems. Some of the advantages found in the 

existing system will be adopted to the proposed system and the weaknesses of the existing 
system will be overcome in the proposed system. 

The following chapter, chapter 3 is discussed on the topic of system analysis. The 

development methodology for this project is selected alter reviews on several kind r 
existing methodolo 'Y· Techniques of collecting information arc mentioned in next chapter. 

All the functional requirements and non- functional requirements are defined. 
Consideration and selections of tools, programming languages, technologies have been 

done in the phase of system analysis. Hardware and software requirements for client and 

server side for running the system are also included in chapter 3. 
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CHAPTER 3 METHODOLOGY AND SYSTEM ANALYSIS 

3.1 Introduction 

System analysis is an essential and important phase that is used to determine clearly of all 

the necessary requirements before proceeding into subsequent phase. This phase usually 

requires a certain period time to complete for a small-scale project such as this project. 

Installing a system without proper planning and analyzing leads to great dissatisfaction and 

frequently causes the system to fall into disuse [Pfleeger,2001]. 

In this phase, all information gathered, on development tools, technology and 

programming languages are analyzed. Theo a decision is made to choose appropriate tools 

or technologies for this project. 

Besides, a requirement analysis is also carried out as well as study on existing , y tern. 

Lastly in this phase, an analysis on run-time requirement is made to ensure smooth 

development in later stages. 

3.2 System Development Methodology 

Normally when a developer develops a system, they will always follow a sequence of steps 

to fulfill a set of tasks. Before starting a new project on system design, it is recommended 

that the developers choose the most suitable methodology. There are several reasons why 

process modeling is needed, such as listed below [Pfleeger,200 I): 

1. When a group writes down a description of its development process, it forms a 

common understanding of the activities resources, and constraints involved in 

software dcvcl pmcnt. 

11. The model hould reflect the goals of development, such as building high 

quality software, finding faults early in development, and meeting required 

budget and chedulc c nstraint . As the model is built, the development team 

ova luatcs candidat activities for their appropriateness in addressing the se 
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goals. For example the team may include requirements reviews, so that 

problems with the requirements can be found and fixed before design begins. 

111. Creating a process model helps the development team find inconsistencies, 

redundancies, and omissions in the process and in its constituent parts. As the 

problems are noted and corrected, the process becomes more effective and 

focused on building the final product. 

tv. Every process should be tailored for the special situation in which it will be 

used. Building a process model will let the development team understand where 

that tailoring is to occur. 

There are several choices of software development process model such as Waterfall model, 

Prototyping Model, V model, Spiral model, Transformation model, and etc. 

After reviews on all the development model , the Waterfall with Prototyping in dcl ts 

chosen as the system development mcthodolo 1y. 

3.2.l Reviews on Waterfall Model 

The Waterfall model is one of the oldest proposed process models. It was first put forward 

by Royce in 1970. Most of the newer models are modified from this model. Figure 3. I 

illustrates the Waterfall model where the st.ages are depicted as cascading from one to 

another. 

. 7 

Univ
ers

ity
 of

 M
ala

ya



LORS CHAPTER 3 METHODOLOGY AND SYSTEM ANALYSIS 

System Testing 

Acceptance 
Testinz 

( Operation and ) 
Marntenance 

Figure 3 .1 The waterfall model 

As the figure implies, one stage should be completed before the next begins, which means 

the developer should develop the system step by step followed by the sequence. Thus, 

when all of the requirements are elicited from the customer, analyzed for complct mess and 

consistency, and documented in a requirements document, then the development team can 

go on to the. ystem design activities. This model will lei the developer viewing of what is 
going on during their development phrase[Pflccger,2001]. 

The advantages of using Waterfall Model are stated as following. 

1. It lays out what developers need to do. 

11. It is easier for the explanation to a customer who are not familiar with software 

development. 

in. It makes explicit which intermediate products are necessary in order to begin 
the next stage of development 

Despite having its advantages, the Waterfall model has a few drawbacks. McCracken and 

Jackson ( 1981) pointed out that the model imposes a project management structure on 

Y tern development. 'T contend that any life cycle scheme, even with variations, can be 

applied to all system development is either to fly in the face of reality or to assume a life 

cycle so rudimentary as t be vacuous." Some of the main drawbacks of the Waterfall 
model nm listed as below: 
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t. Not showing how the basic coding is designed or created. 

11. Do not have any reference to refer to when any disaster or changes is happening 

to the product or activities 

Ill. Failed to treat software as a problem-solving process [Curtis, Krasner, Shen and 

Iscoe, 1987], which we notice that the waterfall model is actually modified 

from hardware development process. 

3.2.2 Reviews on Prototyping Model 

Prototyping Model is another type of effective process model, which allows all or part of 

the system to be constructed quickly to understand or clarify issues. Thus it will Jet the 

developer, user, and customer have a common understanding both of what is needed and 

what is proposed. One or more of the loop' for prototyping requirements, design or the 

system may be eliminated, depending on the ioals of the prototypin 1. I lowcvcr. the overall 

goal is also to reduce risk and uncertainty in development f Pflcc icr. 200 I J. The 

prototyping model is shown in figure .2. 

List of 
R.Msions 

Prototype 
Requirements 

System 
Recuirenents 

List of 
Revisions 

List of 
Revimns 

Prototype Prototype 
Design ,.__,..._, System Test 
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The advantages of using Prototyping Model are: 

t, Reduce risk and uncertainty in development 

11. Very user-centered and involves the users as much as possible 

The disadvantages of using Prototyping Model are: 

t. Produce the product within limited time will ignore the quality for the software. 

Thus, it needs more time to maintenance the system. 

u. The developer may develop the system within unsuitable platform or programs. 

3.23 Implementing Waterfall Model With Prototyping 

The waterfall model can be mended with prototyping activities to improve understanding 

as shown in figure 3.3. 

Ope~tion. and ) 
MautelliUlCe 

·-·-·-·-·-·-· ..... 
' V crify ·' ·,. 

·-·-·-·"' ' ' ·,, ... -. 
Coding '· I 

System Testing 

Prototyping 
Accepteace 
T Rd:inP 

Figure3. Waterfall with prototyping 

By addin • prot typing clement into the Waterfall model, it may solve a lot of the problems 

cuusc by the traditional model, which a software development will evolves lots of iteration 

processes ns listed from the traditional Waterfall model. A prototype is a partially 

developed product that enables cu .tomers and developer to test the proposed system and 
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decide if it is suitable for the final product. Validation ensures that the system has 

implemented alt of the requirements, so that each function can be traced back to a 

particular requirement in the specification. V crification ensures that each function works 

correctly [Pfleeger, 200 l]. 

There are several advantages in using the Waterfall model with prototyping: 

• Allows all or part of the system to be constructed quickly to understand or 

clarify the requirement. 

• Understands the feasibility of a design or approach. 

1. Reduces risk and uncertainty in the development process. 

This model has gather the advantages of both traditional Waterfall model and Prototyping 

model, hence to improve the quality of the software life circle process and guarantee the 

quality of the final delivery system. Thus, it has been chosen to be implement into this 

project. 

3.3 Information Gathering Techniques 

To develop a system, a lot of information about the system itself, the procedures involved 

and the methodologies used to develop the system need to be gathered. All this information 

can be obtained from various sources. Basically, the followings are some of the techniques 

used to gather information: 

3.3.1 Research and Reviews 

Reading materials such as reference books and past year's thesis have been studied for a 

better picture n how the system sh uld be designed and developed. 

3.3.2 urfing the Internet 
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Nowadays, Internet surfing is a very efficient way of gathering information. Many existing 

websites from various countries provide useful and expertise information. Internet provides 

the latest techniques and inf rmation about the development tools in this project. 

The main objective of this activity is to analyze the features, characteristics, interfaces, and 

ystem design and user friendliness of the web applications. 

3.3.3 Interview 

Several inf orrnal interviews and discussions with the expected users have been carried out. 

These people include the librarian who involves in the process of purchasing reading 

materials and lecturer who makes the requisition. By interviewing, information can be 

gathered on how actually the requisition process rnn and the user's needs are identified. 

3.3.4 Discussion 

Meeting and discussion with the supervisor is cmcial during information gathering to 

understand the needs of system. 

3.4 Requirement Analysis 

A requirement is a feature of the system or a description of something the system is 

capable of doing in order to fulfill the system's purpose. It is often helpful to separate 

requirements into there categories: 

1. Requirements that absolutely must be met 

11. Requirements that are highly desirable but not necessary 

111. Requirements that are possible but could be eliminated 

I lowcvcr, only requirements type (i) is listed and discussed in the following sections. 

Rcq11ircmcnl!1 describe not only the flow of information to and from a system and the 

transformation of data by the ystem, but also the constraints on the system's performance. 

Thus, the requirements can serve three purposes: 
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1. Allow developers to explain their understanding of how the customer wants the 

system to work. 

u. TeU designers what functionality and characteri: tics the resultant system is to 

have. 
111. Tell the test team what to demonstrate to convince the customer about the system 

being delivered is indeed what was ordered. 

Requirements often have the following characteristics to ensure that the requirements be of 

high quality: 

1. Requirements should be correct. 

u. Requirements should be consistent. 

iu. Requirements should be complete. 

tv. Requirements should be realistic. 

v, Requirements should describe something that is needed by the custom ·r. 

vi. Requirements should be verifiable. 

vii. Requirements should be traceable. 

Requirements describe a system's behavior. The requirements express the system and 

object states and the transitions from one state to another. Requirements can be thought of 

in two ways, functional and nonfunctional .. 

3.4.1 Functional Requirements 

Functional requirements are system services expected by the user [Sommerville, 1995]. 

Functional requirements are functions or subsystems that are mandatory to the system. It 

explain what the system will do, independent from the implementation of the solution. It 

describes an interaction between the system and its environment to determines functional 

requirement, a desi m ha. to be made on what states are acceptable for the system to be 

in [Pflce 1 'r, 2001 J. The absence of the functional requirement will make the whole system 
inconipl ·tc. 
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Generally, LORS is divided into two major categories, which are User Module (web-based 

application) and Administrator Module (windows-based application). The User Module 

consists of three main sub-modules and the Administrator Module consists of four sub 
modules. Functions of these sub-modules are explained as following: 

l. Requisition Processing Module 

This module allows users to: 

Add a new request - Users are allowed to submit a new request record to the database 

through the Internet. The amount of request is unlimited, so users can submit request as 
many as they need. 

View requests - Users are allowed to view their current requests and check for the status 

of any request they have made. 

Cancel requests - This function list out all the requests, which can be canceled by the user 
if he/she wishes to do that. 

2. Requisition Management Module 

This module aUow administrator to: 

View requests - Administrators are allowed to view all requests made by the use according 

to the status of request. 
Update requests - Administrators can update the information of requests through this 

module. 

Add requests - This function allows administrators to add request to the database. 

Delete requests - Administrators are allowed to delete a particular request from the 

database. 

Search requests - Administrator can search a particular request through this function. 

3. Authentication & Authorization module 

Thi. module will make urc the users/administrators are entering the correct password 

corn:spondent with their user name before they access the system. After password 

authentication, u: c /udmini trators are allowed to: 

Log/11 L<> 'ill lo the L R ystem 

l-ogo11t - I o 1 ut from the RS 
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Change password - Users/administrator arc advised to change their password frequently 

for security purpose. 

4. Personal Profile Module 

This module allows user to: 

View profile - View personal profile 
Update profile- Update personal profile. 

5. E-mail Generating Module 

This module will automatically generate E-mail for confirmation to the particular user after 

they have sent their request to the database. Besides, an auto-generated email will be sent 

to the user when the status of their request has changed. 

6. Password Retrieval Module 

This module is developed to provide the onlinc user who for rot their lo in password. They 

are enquired to fill in their lo nu name and email address and send it to the system. This 

module will then send their password to the provided email address. 

7. User Control ModuJe 

This module will make sure that only the authorized administrator is permitted to login to 

the system. It allows the administrator to: 

Add/Delete User - Add or delete user/ administrator record. 

8. Report Generating Module 

This module allows the administrator to generate statistics report writing such as weekly 

report, monthly report annua.l report and others according to their needs. 

3.4.2 Non-functional Requirement 

Non- functional specification, arc the constraints under which a system must operate and 

th· stundnrds which must be met by the delivered system [Somerville, 1995]. Non 

fu11ctio11nl requirements arc a. important as functional requirement. A non-functional 
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requirement describes the features that will be included in the system to provide a 

feasibility and ease of use to the users. The following states the non-functional 

requirements for the L RS. 

1. User Friendly and Usability 

The graphical user interface hould be clear, concise and not cluttered. It is designed in a 

way that follows the logical flow of the thinking. It displays confirmation messages to 

assure the user of what has been done and also prompts warning or error messages to help 

users to correct the mistakes and proceed with the operations. All these are able to guide 

user better in operating the system. 

2. Reliability 

Reliability is the extent to which a system can be expected to perform its intended function 

with required precision and accuracy. Thus, the system should be reliable in performing its 
daily functions and operations. The sy stern will not produce dangerous or costly failures 

when it is used in a reasonable manner. All the pos ible failures and errors, which could 
occur, are taken into consideration. 

3. Maintainability and Expandability 

To posses a high degree of maintainability and expandability, the system should be 

designed to be understood, corrected, adapted, and able to be enhanced without much 

difficulty. Architecture components, algorithm, data structure and procedures design 

should be able to extend and modify with ease. This is important so that any future 

enhancements and expansion can be done easily. 

4. Modularity 

Software architecture of the system should embodies modularity, that is, software ts 

divided into separately named and addressable components, called module, which ts 

integrated t satisfy problem requirement . This is done to isolate function codes from one 

another. Thcrcf re, te: ting, debu ging and maintenance can be done easily. 
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S. Response Time 

The response time to retrieve the data and information should be in a reasonable interval 

time. This means that all desirable data and informntion should be available to users at any 

point in time. 

6. Robustness 

Robustness refers to the quality of the system that is able to handle or at least avoid 

disaster when faced with unexpected circumstances such as when given improper data. 

This system support robustness by developing program logic to process anticipated errors 

in the input of the data. 

7. Efficiency 

Efficiency means that the processes or procedures can be called or accessed in an unlimited 

nwnber of times and will produce similar outcomes or output. Them is 110 cause or delay in 

processing the user's request or in the midst of retrieving information. 

3.S Consideration on Web Application Programming Technology 

Two web application has been considered as the web application programrrung 

technology, which are Active Server Pages (ASP) and Common Gateway Interface. 

3.S.1 Active Server Pages (ASP) 

ASP is a server-side scripting environment for creating dynamic Web pages or building 

other interactive Web applications. In fact, ASP is not an application. It is a VB script and 

Jscript interpreter that is integrated with US together with and interface for other custom 

component [Homer l 97]. ASP pa 'es are files that contain HTML tags, text and script 

commands. They can call ActiveX components to perform tasks such as connecting to a 

clatnbnsc or performing a calculation. ASP lets developers add interactive content to Web 

pa res or build entire Web applications that use HTML pages as the user interface. 

I t11iJLii~ 
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ASP scripts give ITTML authors an easy way to begin creating interactive pages. 

ASP provides a relatively simple mechanism for 

1. Collecting information from an l lTML form. 

IL Personalizing an HTML document with a customer's name, or 

111. Using browser-specific HTML features. 

If developer wanted to collect information from an HTML form, developer would typically 

use a programming language to build a common gateway interface (CGI) application. ASP 

lets the developers collect and analyze data from a form by using simple instructions 

embedded directly into HTML documents. So developer need not learn or use a full 
programming language or compile separate executables to create interactive pages. 

Developers who already know a scripting language, such as Microsoft Visual Basic 

Scripting Edition (VBScript), JavaScript, or Perl, know how to use Active Server Pages. 
ASP can accommodate any scriptin 1 language installed with a scripting en tine that 

follows the ActiveX Scripting standard. ASP comes with criptin • en nines for VBScript 

and Microsoft Jscript. ActivcX Scripting en rincs for Perl Rcl'ython arc also available 

from various vendors. 

Developers who already know a programming language such as Visual Basic will find that 

ASP provides a flexible way to quickly create Web applications. By adding script 

commands to HTML pages, developers can create an HTML interface to an application. 

By creating ActiveX components, developers can encapsulate an application's business 

logic into reusable modules that they can call from a script, another component, or another 
program. 

With ASP Web pages content does not have to be tied to an HTML page. The information 

can be in a text file and the contents of W b page are easily updated without touching the 

I lTM file. 13c, ides Web site of hundreds or thousands of pages can be reduced to just a 

handful of /\SP files. Whenever the developer wants to change the design of the sites, he 
doesn't have to fix every sinale page. 
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ASP is an ecumenical programming environment. lts source code consists of either native 

ASP commands or scripting commands. Native commands are those that access the 

Active Server Engine objects and components. Its pro tramming environment can be 

clearly understood in Figure .8. 

N.il' 

FIGURE 3 .4 THE PROGRAMMING ENVIRONMENT OF ACTIVE SERVER PAGES 

3.5.2 Common Gateway Interface (CGI) 

CG! is the abbreviation of Common Gateway Interface, a specification for transferring 

information between a World Wide Web server and a CGI program. A CGI program is any 

program designed to accept and return data that conforms to the CGI specification. 

[ h!tp://www.oreilly.com/openbook/cgi/chO 1 0 l .htm1] 

The common gateway interface ( GI) is a standard way for a Web server to pass a Web 

11, 'r's request to an applicati n program and to receive data back to forward to the user. 

When the user requests a Web page (for example, by clicking on a highlighted word or 

cnterin • a Web site address), U1e server sends back the requested page. However, when a 

11s ·r fill: out a form on a We pa zc and sends it in, it usually needs to be processed by an 
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application program. The Web server typically passes U1e form information to a small 

application program that processes the data and may send back a confirmation message. 

This method or convention for passin r data back and forth between the server and the 
appljcation is called the common gateway interface (CGl). 

The common gateway interface provides a consistent way for data to be passed from the 

user's request to the application program and back to the user. This means that the person 

who writes the application program can makes sure it gets used no matter which operating 

system the server uses (PC, Macintosh, UNIX, OS/390, or others). It's simply a basic way 

for information to be passed from the Web server about developer request to the 
application program and back again. 

CG! applications can be written in any language that can be executed on a computer-in 

particular, a Web platform. ln fact, programmer can choose any of the common languages 

for bis/her CGI applications. The choice depends on what pro zrarnmer has to I<> bccau ie 

different languages may be specialized for different purposes. Perl, for instance, is zrcat for 

string and file manipulation, while ' is better for 

bigger, more complex programs. Perl and Care probably the most used languages for CGI 

programming. Feel free to choose from the following languages: 

C ,C++ ,Perl ,Tel ,Python ,Shell scripts (UNIX) ,Visual Basic and Applescript. 

These languages, as well as many others, provide the programmer with the means to 

comply with the CGI specification and use it to its fullest potential. 

Developer can use CGI whenever developer want to interact with those browsing 

developer's Web site, to get feedback from those browsing developer's Web site, or to 

provide dynamic content. The following lists a few applications of CGI that developer can 

use to enhance the capabilities of Web site: 

1. ettiun up a guest b k 

11. Setting up a feedback fonn 

iii. Addin 'a c untcr t a Web page 

iv. I csig11i11 r a database front-end for the Web 

v. Allowin • Web nrrfcrs to visit various Web pages via a pull-down list 
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vi. Enabling those browsing developer's Web site to e-mail comments 

vii. Providing customized Web pages based on Web brow ers being used by a client 

viii. Enabling those browsing developer Web site to search developer Web site 

3.5.3 Decision Making 

After studies and reviews were made, a final decision is reached. ASP is chosen as the 

development approach for the LORS. The system will be developed on Windows 2000 

Professional. The Internet Information Server 5.0 that came with Windows 2000 

Professional is chosen as the web server. Microsoft SQL Server 7 is chosen as the database 

management system (DBMS) in ASP approach. 

There are certain reasons why the ASP approach is chosen over CGI. The reason are 

given as below: 

• ASP can do virtually anything I scripts can and provides all the functionality 

of C I applications in an easier-to-use and more robust environment, and with 

additional added components the power of ASP goes well beyond that of CGI 

scripts. 

• With CGI, the server creates as many processes as the number of client requests 

received. The more concurrent requests there are, the more concurrent 

processes created by the server. However, creating a process for every request 

is time-consuming and requires large amounts of server RAM. In addition, this 

can restrict the resources available for sharing from the server application itself, 

slowing down performance, and increasing wait times on the Web. Active 

Server Pages instead runs in the same process as the Web Server, more 

handling client requests faster and more efficiently. 

• The features of Windows 2000 and Internet Information Server 5.0 are 

exploited by the A P approach. ASP can fit into Windows development 

envir nment better than GI. 
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3.6 Consideration On Implementation Platform 

A consideration has been done between Windows 2000 Professional and UNIX to chose a 
platform to develop the ystem. 

3.6.I Windows 2000 Professional 

Windows 2000 (W2K) is a commercial version of Microsoft's evolving Windows 
operating system. Previously called Windows NT 5.0, Microsoft emphasizes that Windows 

2000 is evolutionary and "Built on NT Technology." Windows 2000 is designed to appeal 

to small business and professional users as well as to the more technical and larger 
business market for which the NT was designed. 

Windows 2000 provides an open, flexible environment for implementing powerful, highly 

customizable applications that share interfaces and other conunon elements that make them 

work together. It is an ideal platform for buildinu custom applications because it contains 

strong Web services with Internet lnformation Server (I[ ) .0. 

Windows 2000 Windows 2000 Professional includes fundamental improvements-such as 

modifications to the operating system core to prevent crashes and the ability for the 

operating system to repair itself-that make it the most reliable desktop operating system 

Microsoft has ever produced. Reliability tests conducted by ZD Labs, the average system 

uptime of Windows 2000 Professional was over 50 times that of Windows 98 and 17 times 

that of Windows NT Workstation 4.0. 

Windows 2000 Professional is easier to deploy, manage, and support. Centralized 

management utilities, troubleshooting tools and support for self-healing applications all 

make it simpler for administrators and users to deploy and manage desktop and laptop 

computers [Micro oft SQL erver 7 .0 Help Documentation]. 

Windows 2000 Professional provide. comprehensive security features to protect sensitive 

busill(.iss data. both locally on de ktop computer and as it is transmitted over local area 

uetwoi k, phone lines. or the Internet. Windows 2000 supports Internet-standard security 

foatures such a. IP 'ccurity Layer 2 Tunnelin 1 Protocol, and Virtual Private Networking. 
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Third-party studies that assess reliability from three different perspectives-lab-based 

testing, customer-site measurement, and user perceptions-conclude that 

Windows 2000 Professional is the most reliable desktop operating system. NSTL collected 

uptime data in the real-world environment of several customer sites and concluded that the 

average system uptime between failures of Windows 2000 Professional is 13 times more 

than that of Windows 98 and three times more than that of Windows NT Workstation 4.0. 

[http://www.microsoft.com/windows2000/professional/evaluation/business/defau1t.asp]. 
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Figure 3.5 NTSL "Mean Time To Failure" Test 

A single cross-platform API lets developers write code once and target many platforms. 

Users benefit from the easy-to-use Windows environment. Administrators can learn, use, 

and manage one system with powerful file and print services plus robust and reliable 

applications services. 

The rich features of Windows 2000 make it an ideal network operating system but it also 

does much more. It is the ideal platform for enterprise computing, providing a unified, 

high-performance environment for the Web, for building applications, for streaming media 

and for communications and collaboration. 

3.6.2 Unix 

Unix is o layer between the hardware and the application that run on the computer. It has 

f1111ctio11s thnt 111arn1gc the hardware and functions that manage executing application. The 
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UNIX system is actually more than strictly on operating system components. In addition, a 

standard UNIX system includes a sets of libraries and a set or applications. 

The part of UNIX that manages the hardware and the executing processes is called Kernel. 

In managing all hardware devices, the UNIX system views each device as a file (called a 

device). This allows the same simple method of reading and writing files to be used to 

access each hardware device. It implements security controls to protect the safety and 

privacy of information. In executing processes, the UNIX system allocates resource and 

mediates accesses to the hardware.[Sams, 1998] 

3.6.3 Decision Making 

Windows 2000 Professional. is chosen as a platform for developing the ystem. The main 

reason of choosing Windows 2000 Professional as a platform to deploy a Web server is 

due to its competitive price, robustness, scalability and reliability. Windows 2000 

Professional is sufficient for the purpose of this project to build an online library request 

system. Microsoft Windows 2000 Professional gives developers their choice of languages, 

Protocols, user interfaces and application architecture. 

Besides, this platform is required for both Microsoft Internet Information Server 5.0 (IIS) 

and Microsoft SQL Server 7 .0. Besides, Unix is extremely difficult to administrator, it's 

based on several text files, which are often maintained manually. Furthermore, UNIX are 

under constant attack by backer. 

3.7 Consideration On Database Implementation 

Two database management systems are discussed below, they are Microsoft SQL Server 
7.0 and Mier oft Acces 2000. 
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3. 7 .1 Microsoft Access 2000 

Microsoft Access 2000 is a Windows-based database mana tcrnent system. rt is one of the 
programs in the Microsoft Office. It runs under the Windows 95/98/2000/NT operating 
systems. Acee s 2000 makes major strides in many areas. Microsoft Access is a desktop 

DBMS. The first version of this product was brought out by Microsoft in 1990. Since that 

time this DBMS has come to dominate the desktop DBMS market. Access forms an 

important element of Microsoft's Office suite of products. 

[http://www.microsoftcom/catalog/display .asp ?site= 3&subib=22&pg= I] 

Microsoft Access 2000 is flexible software where it is used as a database tool in 

developing systems. It provides relational database power to give users the information 

they need to make better decisions. With Microsoft: Access 2000 you can enter store and 

manipulate your personal or company data in a variety of ways. It intc tratcs data fr m 

spreadsheets and other databases, and to share information over Intranet and the f ntcrnct, 

and build faster business solutions. It has several features that intc zratc network, Intranet 
and Internet features, allowing user to produce professional reports on paper, online or in 
HTML. 

Microsoft Access is a DBMS designed for use on personal computers. Access provides 

facilities for creating tables, queries, forms and reports. Database applications can be 

created using the Microsoft Access Macro language or the Microsoft Visual Basic for 

application language. Access can be run as a standalone system on a PC or as a multi-user 

system across a network of PCs. 

However, when used as a multi-user enviromnent, Access suffers from some key 

limitations. For instance, it lacks a fully formed method of transaction management as 

available in such systems as racle, it has key limitations in terms of the volume of 

information it can manage and u:ffers from the lack of certain constructs essential for good· 
clatabnsc administration such as a ystcm catalogue. 
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For these reasons, Access tends to be used mainly for low-volume small to medium 
complexity systems with a defined set of no more than 20 users. When applications grow 

beyond these levels then many or ianizatious prefer to use Microsoft's enterprise level 
DBMS, SQL Server, often in association with Access front-ends. 

The facilities of Access can be divided into two groups: those devoted to data management 

(the database kernel), and those devoted to application development (the database toolkit). 

Access bas proven popular as a rapid application development tool. Its ability to construct 

both database schemas and application components such as data entry screens quickly 

makes it an effective tool for prototyping information systems. 

3.7.2 Microsoft SQL Server 7.0 

Mforosoft SQL Server is a scalable, high performance databuse management system 

designed specially for distributed client/server computing. It provides ti iht inte irarion with 

windows and windows-based applications helping reduce the cost and complexity of 
deploying sophisticated applications. 

SQL Server 7 .0 is structured on several design philosophies that offer more intuitive data 

management, eliminate or dramatically reduce thresholds and limits, and improve database 

performance. Most changes such as auto-configuration, self-tuning, auto-upgrade statistics, 

improved statistic generation, and query plan auto-recompilation are automatic. Microsoft 

recommends the use of SQL server for high traffic sites with processor intensive queries. It 

is capable of supporting thousands of concurrent users, processing millions of transaction 
per day. 

MS SQL Server is a suitable database engine for powering Web site. Combined with 

Microsoft Internet Server and the SQL Server Internet Connecter, customers have 

complete Internet database publishing capabilities. It supports for heterogeneous 

replication to non- . L Server databases including Microsoft Access, ORACLE and so on. 

S L Server's replication uses DBC a! U1e connection mechanism. 
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It's new assistant called Microsoft Management onsole (MM ), which is the replacement 

for Enterprise manager in version 6.5. MMC gives developer the administrative access 

developerr need for developerr server. The MM is al o the new standard interface for all 
Microsoft server applications, The Enterprise Manager is now a snap-in to the MMC, 

which can also allow developer to administer developer's NT, IIS and MTS applications as 

well. Besides, it also has recursive triggers and this new feature lets developer manage 

more than one update to a given column. Developer can use recursive triggers when an 

update trigger would make a change that would in turn fire another trigger. [Wynkoop, 
1999] 

SQL Server 7 .0 provides the following features: 

1. Self-management 

SQL Server 7 .0 can automatically configure its memory usage, grow and shrink disk space 

usage, and repair itself Developer can let SQL Server control memory usage Jocks, 
connections, open objects, and so forth, or configure them selves 

2. Maintenance 

The SQL Server 7 .0 DBCC command is dramatically faster, replaces the NEWALLOC 

option, and can actually repair data. In addition, SQL Server 7 .0 incorporates a fast failure 

philosophy, where it's considered better to fail and repair as soon as an error occurs, rather 

than leave corruption in the database. Accordingly, SQL Server can automatically detect 

and repair some errors that would have crashed SQL Servers before. 
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3. Security and Backup 

SQL Server 7 .0 security is much more integrated with Windows NT. Database roles 

replace groups, and fixed server roles can be used to delegate system administrator (sa) 

tasks. SQL Server 7.0 now uses the industry-standard jizzzy backup strategy, which makes 

backups much faster and makes possible a new differential database backup option. 

4. The Storage Engine 

The larger page size of 8K seems to have had a ripple effect throughout SQL Server 7 .O's 

storage structures. Extents are now 64K (eight pages), and a single row in a page can 

occupy 8,060 bytes, up from 1,962 bytes in prior releases. Character and binary columns 

can extend to 8,000 bytes, up from 255. Row locking is default in SQL Server, and SQL 

Server will automatically escalate to page or table locking depending on its analysis of the 

query. 

S. Stored Procedures 

Compilation of stored procedures in S .L Server 7 .0 delays resolving u.c name of objects 

in a stored procedure until runtime (called delayed name resolution), so developer can 

compile stored procedures that reference objects such as tables and other stored procedures 

that don't yet exist. 

3.7.3 Decision Making 

SQL Server 7.0 has been chose as the database management system because of the 

following reasons: 

1. It is the best solution to be used with Windows 2000 Professional. 

2. It can handle more concurrent users as compared to Microsoft Access. 

It is a suitable database engine for powering Web site. 

4. S L Server 7 .0 is a scalable, reliable, flexible and high-performance database 

muna emcru system. lt allows the use of a large and complex database, and 

will hnndle large volume f traffic. 
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3.8 Selected Programming Languages 

LORS is divided into the user section and the administrator section. The user section is a 

web-based application where interaction between users and LORS system undergoes. It 

handles the authentication of user access as well as the process of request submission. On 

the other hand, the administrator section is a Client/server application or Windows-based 

application. It provides certain features for the administrator to process request records 

without the need to access to the Internet. 

3.8.I Web-based Application 

The programming languages chosen to develop this web-based application are: 

3.8.1.1 Hyper Text Mark-Up Language (llTM L) 

I lTML (Hypertext Markup Language) is the set of markup symbols or codes 

inserted in a file intended for display on a World Wide Web browser page. The 

markup tells the Web browser how to display a Web page's words and images for 

the user. Each individual markup code is referred to as an element (but many 

people also refer to it as a tag). Some elements come in pairs that indicate when 

some display effect is to begin and when it is to end. 

HTML is a formal Recommendation by the World Wide Web Consortium (W3C) 

and is generally adhered to by the major browsers, Microsoft's Internet Explorer 

and Netscape's Navigator, which also provide some additional non-standard codes. 

The current version of HTML is HTML 4.0. However, both Internet Explorer and 

Netscape implement some features differently and provide non-standard 

extensions. Web developers using the more advanced features of HTML 4 may 

have t dcsi 111 pages for both browsers and send out the appropriate version to a 

user. Si mificaut feature· in HTML 4 are sometimes described in general as 

dy1111111ic I ITML. What is sometimes referred to as HTML 5 is an extensible form 

of I ITML called Extensible I lypertext Markup Language (XHTML). 
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HTML is a markup language. It is used to format text and information. This 

"marking up" of information is different from the intent of traditional programming 

languages, which is to perform actions in a designated order. In HTML, text 

marked up with elements, delineated by tags that are keywords contained in pairs 

of angle brackets [DEITEL, DEITEL & NIETO, 2000]. 

IITML is a simple enough format (at least currently) that typical computer users 

can generate HTML documents without the benefit of a special application. 

Creating a WordPerfect-fonnat document would be rather difficult by band 

(including all of the required text size, fonts, page breaks, columns, margins, and 

other information), even if it weren't a "proprietary"-that is, nonpublic-document 

format. 

How HTML files are interpreted: 

I . A web author writes a page composed of pure UTML, and saves it within 
an .htm file. 

2. Sometime later, a user types a page request into the browser, and the request 

is passed from the browser to the web server. 

3. The web server locates the .htm page. 

4. The web server sends the HTML steam back across the network to the 

browser. 

3.8.1.2 Scripting Languages 

Scripting enables progra.nuner to set and store variables, and work with data in 
HTML code. Many Web sites now employ scripting to check the browser a user is 

runnin 1, validate input, work with applets or controls, and communicate to the user. 

cripting languages arc an intermediate stage between HTML and programming 

language .. uch as Java™, , and Visual Basic. HTML is generally used for 

formatting text and linking pages. Programming languages are generally used for 
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giving a series of complex instructions to computers. While scripting languages can 

also be used to give instructions to computers, their syntax and rules are generally 

less rigid and intricate than those of compiled pro 1ramming languages. Scripting 

languages focus on formatting text or calling and using compiled components 

written in a programming language. Scripts can be used in harmony with controls 

or applets, too. 

The scripting languages used to develop this web-based application are: 

1. VB Script 

Visual Basic Scripting is a lightweight scnpnng language that provides 

programming functionality based on the Visual Basic programming language. It is 

natively executed on the Internet Explorer browser and can be executed in the 

browser through plug-in technologies. 

[http://asp-help.com/getstated/ms/aspdocs/roadrnap.a!)p J. 

VBScript bring activity scripting to a wide variety of environment, including Wed 

client scripting in Microsoft Internet Explorer, Web Server scripting in Microsoft 

Internet Server and it is a default scripting language of ASP. VBScript lets the user 

interact with a Web page rather than simply view it. VBScript can take input from 

the user and check the data to make sure it is valid or meets certain criteria. Then, it 

can put an Internet server to work either by actually storing the data or causing 

some action to take place on the server based on the information given. 

VBScript also play an important role in many ways, including validating data, 

pricing, providing impressive multimedia feedback, and initiating data storage. The 

user can use VBScript to sequence the questions based on responses. 

2. Java Script 

JavaScript is an interpreted progranurung or script language from Netscape. 

Javaxcript is an eas to u ·e object scripting language designed for creating live 

onlinc application that link together objects and resources on both clients and 

servers. Javaxcript is designed for use by HTML page authors and enterprise 
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application developers to dynamically script the behavior of objects running on 

either a client or a server. 

JavaScript gives developers the ability to do things such as check form contents, 

communicate with the user based on their actions, and modify the web page 

dynamically without the web page being re-loaded and without the use of Java, 

plug-ins or ActiveX controls. 

What makes JavaScript special is the way it integrates with the Web. JavaScript 

code is included as parts of a standard HTML document, just Like other HTML tags 

and elements. JavaScript scripts run on the browser and are portable across any 

browser that includes JavaScript support, regardless of the operating system. 

JavaScript resides inside the HTML file, and can provide levels of interactivity far 

beyond typically flat HTML pages. 

JavaScript is casy-t use and desi med for creating live online applications. It is 

analogous to VBScript. A JavaScript-compliant Web browser, such as Netscape 

Navigator and Microsoft Internet Explorer, is necessary to interpret JavaScript 

code. Like VBScript, JavaScript is based on a programming language, in this case 

Java, the Web darling. Unlike VBScript, JavaScript is completely object-based. 

3.8.2 Windows-based Application 

The programming language chosen for Windows- based application development is Visual 

Basic. 

3.8.2. I Visual Basic 

Microsoft Visual Ba ic 6.0 programming language is excellent to be implemented 

as Windows bu ed application, where it provides an environment for fast and easy 

development of applications through the use of Graphical User Interface (GUI). It 

is widely used in industry for developing rapid prototypes of new applications. 
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The following summarized the features of Visual Basic: 

1. Event-driven programming 

Au event is an action of some type. For example, movin • the mouse, selecting an 

item from a list, or clicking a buttons are events. As a newer programming 

language Visual Basic uses a different approach: object-oriented programming and 

event-driven programming. In event-driven programming, programs do not follow 

a sequential logic like what traditional programming do. In other words, 

programmers do not take control and determine the sequence of execution. Instead, 

the user can press any keys and click on various buttons and boxes in a window. 

Each of these actions will cause an event to occur, which triggers a block of code to 

be generated. 

2. Visual Basic uses a graphical user interface 

Visual Basic is designed so that we can immediately sec our creation. lt uses two 

types of objects: 

Forms are windows we create and customize 

ontrols are graphical objects appear on the forms, such as buttons, combo boxes, 

text boxes, etc. 

3. Files used by Visual Basic 

There are several types of files used by Visual Basic. Three most commons used 

are: 

.mak Project File: contains a list of all the forms and codes in the particular project. 

One project can have a lot of modules, forms and classes. Different activities of the 

program can store in different modules. Classes contain of predefine functions, it 

can be treated as an object. 

frm Form File: contains all of the objects and codes associated with the particular 

form. It allow communication between the system and users by using the objects 

in the form . 

. '\', Executable l·ilc: a project i compiled into .exe format before it can really 

nppli .able. In other words, it compiles the program into a readable machine 

Ian 11111 re. 
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Reasons why Visual Basic is chosen are staled as below. 

1. Visual basic is one of the most popular programming Ian ~uagc tools used in 

Windows environment due lo its RAD (Rapid Application Development) 

capability. 

Visual Basic using event-driven approach to program the system and not a 

procedural approach. An application developed using an event-driven model 

responds to event that occurs in computer environments. 

3. Features of Visual Basic include multiple-document interface (MDI), object 

linking and embedding (OLE) and dynamic data exchange (DDED). 

3.9 Selected Development Tools 

The development tools which are considered to be used in developing the LORS are stated 

in the following statements. 

3.9.l Microsoft Visual Interdcv 6.0 

Visual InterDev 6.0 comes as part of Microsoft suite of professional programming tools, 

Visual Studio, and it is a tool for designing dynamic web application. Instead of using a 

Programming language to create dynamic content, InterDev creates Active Server pages 

(ASPs ), a new technology developed by Microsoft. 

ASPs can contain embedded script logic that executes on an IIS server. ASPs appear to be 

HTML, or standard Web pages. But, they also have special tags and code created and 

inserted by Visual InterDev between the HTML. When a browser requests an ASP page, 

the server first processes the page, executes any instructions, and rewrites the original ASP 

page before sending it to the browser. This makes it much easier to produce dynamic 

content. For example, an ASP file can connect to a database using ODBC, perform a SQL 

query, and create a live report. 

'or advanced Web site development Visual InterDev supports both client-side and server 

. idc scriptin •. urrcntly, developer can write scripts in either Visual Basic Scripting 

Edition (VB, cript or Micro oft JavaScript (JScript). A Script Wizard enables developer to 

q11ickl 1 meratc client-side and server-side scripts with a point-and-click interface. 
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ActiveX controls and Java Applets can be embedded into pages as well as server-side 

components for Active Server Pages. 

In addition, Visual lnterDev boasts strong links with SQL Server, which makes it very 

easy to set up databases combining ASP and SQL Server. It also provides several useful 

web-based tools, which can check links, highlight the broken ones to developerr site, and 

allow developer to drag and drop pages from one location to another. Visual InterDev 

ships with ODBC drivers for Microsoft SQL Server, Oracle, and Microsoft Access (the 

Microsoft Jet database engine). 

3.9.2 Microsoft Visual Basic 6.0 

Microsoft Visual Basic 6.0 programming language is excellent to be implemented as 

Windows based application, where it provides an environment for fast and easy 

development of applications throu zh the use of raphical ser Interface ( l). It is an 

event driven Ian •uagc and supports some object-oriented programming. An application 
developer with an event driven model is more interactive compared to procedural language 

and responds to events that happen in the computer environments, such as clicking a 

mouse button. With Microsoft Visual Basic, class modules (all object-oriented concepts) 

can be written and reused or distributed.[ http://microsoft.com/products/proref] 

Some standard and features include: 

1. The quick employment and access to data using the Microsoft Data Engine 

(MSDE). 

2. The fuU compatibility with large Structured Query (SQR) Server database. 

3. The Report Writer, which allows development of sophisticated, hierarchical 

reports with drag-and-drop ease. 

4. The ability to view tables, modify data and create SQL queries for any Open 

Database ouncctivity ( DBC). 

The support for Microsoft universal data access using ActiveX Data Object. 

>. Thu ability to vi ual de ign and modify data and create SQL queries and other 

hjcct for Mier soft S and acle databases. 
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[http: //winplanet.com/winplanet/revicws/ 1433/ I I J 

Benefit of Microsoft Visual Basic .0 consists of: 

t. Use the Visual Basic 6.0 integrated Visual Database and new Data nvironment 

Designer To visually design Microsoft SQL Server databases and create reusable data 
access queries- all without leaving the visual basic environment. 

11. Build S'server-side Web applications that are easily accessible from any browser on 

any platform with Visual Basic 6.0 WebClasses. Program highly interactive web pages 

as easily as a visual Basic form with the new Dynamic IITML page Designer. 
iii. Gain features for team development and scalability with Microsoft SourceSafe, IIS, 

Microsoft SQL Server and Microsoft Message Queue Server. 

3.9.3 Microsoft FrontPage 2000 

FrontPage 2000 is Microsoft's tool for creation and designing Web pa res, and it lets 

developer do this without actually having to program the HTML It allows developer to 
create Web pages in the same way developer would create documents in Word or 

spreadsheet in Excel. It generates the HTML 'underneath the covers' without developer 

having to raise a finger. 

Using Microsoft FrontPage 2000 is the easy way to create and manage professional-quality 

Web site. FrontPage 2000 is capable of creating complex, interactive and creative website 

with just a mouse click. 

FrontPage 2000 Web site creation and management tool gives users control of their Web 

sites. They can position elements exactly where they want them on the page, give their 

Web site a professional and consistent look across all of its pages, import and edit HTML 

just as they like, and use the latest in Web technology, all without HTML programming. 

There are three tabs on Fr ntPa ze 2000, which correspond to three possible view of 

developer Web pa re, The first is Normal , which allows developer to put together a Web 

pa c, in the game way developer HAD type up a Word document. The second view is 

'I ITM I .. which let developer see the entire Hl1v1L that has been generated by any work 
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developer might have done m 'Normal' view. The final tab, 'Preview' lets developer 

preview the ITTML pages. 

Microsoft FrontPage provides of the following advantages: 

1. an et up and maintain their site as a whole, easily monitor the condition of their 

Web site and make updates. 

u. Easy database integration with the Web project. 

111. Supports the latest Web technology such as ASP, ActiveX, Hotbox and many more 

for form processing and form interaction. 

iv. Easy to insertjava Applet and ActiveX to an existing Web page. 

v, FrontPage provides a range of scripting features that are compatible with JavaScript 

and Visual Basic Script. 

VI. There is also The Navigation Bars automatically, saving users time and keeping 

current links. 

vii. Give the user a choice to edit the HTML codin 1 in different frames. For users who 

are experienced in HTMi coding, this is an added advantage of the software where 

the user need not to modify the pages individually but in different frames where it 

shows more pages. 

3.10 Web Server - Internet Information Server 5.0 (IIS) 

Due to the ability to deliver high performance, easier management, and excellent security, 

Microsoft IIS is chosen to be Web server for this project. IIS is the best platform for 

integrating with existing solutions as well as for delivering a new generation of Web 

application. 

Several Web servers from different vendors were available at the time of analysis. Internet 

Information erver 5.0 is ch sen as the web server for running the system. IIS is the 

lar est of the tw Web servers available from Microsoft and it is the only World Wide 

Web server thnt is ti htly integrated with Microsoft Windows NT Server operating system. 

[ ht.Ip:// slacrtc h.c m/intranctting/tsld007 .htm] 
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US provides the ability to provide Web services, not only for Web pages, but also for Ilp 
sites (ability to transfer whole files from one site to another), untp services (newsgroup 

services) and video and audio services. 

ne of the most important areas of focus for US is providing powerful access control 

functionality for Web access to files and applications on the server. It includes a built-in 
search engine, streaming multimedia capabilities, rich log file and analysis tools. 

IIS includes security features and promises that it is easy to install. It works closely with 
the Microsoft Transaction Server to access database and provide control at the transaction 

level. It also works with Microsoft's Netshow in the delivery of streaming audio and video, 
delayed or lives. 

However, US 5 .0 needs torn on NT Server 2000, which is tum needs to be run on u lar 'C 

machine. Besides, it lacks of object-store, messa int, and collaborative computing 
components. 

3.11 System Requirements 

The hardware and software requirements for the server-side and client-side are stated as 
below: 

3.11.1 Server-Side Requirements 

Table 3.1 presents the server hardware and software requirements for developing the 
system. 
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Server Hardware Requirements Server Software Requirements 

• Intel Pentium I JMhz • Microsoft Window 2000 

processor or higher (or Professional 

equivalent) 

• 5GB hard disk with at least 650 • Microsoft Internet Explorer 4.0 

MB of free space (expand or above, Netscape Navigator 

when system grows) 4.0 or above 

• Minimum 32 MB Random • Microsoft Visual InterDev 6.0, 

Access Memory (RAM), Visual Basic 6.0, Microsoft 

( 64 MB is recommended) FrontPage 2000 and Microsoft 

Office 2000 

• Other standard computer • SQL Server 7 .0 or above 

peripherals 

• Internet Information ervcr 

(HS) .0 

Table 3 .1 Server hardware and software requirements for developing the system 
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3.11.2 Client- Side Requirements 

The hardware and software requirements for the client-side lo run the system arc shown in 
the table 3.2. 

Client Hardware Requirements Client Software Requirements 

• Minimum 32MB of Random • Microsoft Internet Explorer 5 .0 
Access Memory (RAM) or above, Netscape Navigator 

4.0 or above 

• Network connection through 

existing network configuration 

or modem 

Table 3.2 Client hardware and software requirements for running the system 

3.12 Summary 

In the process of the system analysis, the needs of the user are identified. An in-depth 

study and analysis of the system is carried out. The techniques used to gather information 

are research and reviews, surfing the Internet, interview and discussion. The Waterfall with 

prototyping model is chosen as the development methodology for the project. The 

functional and non-functional requirements for the system are defined. In this phase, the 

software development tools, web technology and programming languages are reviewed 

and decision is made to choose appropriate tools or technologies for this project. Lastly, 

the system requirements for both client and server side for running the LORS are identified 
too. 

Chapter 4 is discussed on the system design phase. It gives an overview of architectural 

design, program design, input form design, user interface design, and database design as 

well as the expected outcome of L RS. 
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CHAPTER 4 SYSTEM DESIGN 

4.1 Introduction 

Design is the creative process of the transforming the problem into solution; the 

description of a solution is called design [Pfleeger, 2001]. A design specification descnbes 

the features of the system, the components or element of the system and their appearance 

to user. System design is a plan to build a system that meets the requirements needed to 

deliver the problem solution and helps to achieve the organization's goal and objective. On 

the other hand, system design is a process to convert the conceptual ideas from 

requirement specification in system analysis into more technical specification [Pressman, 

Roger, 1997). Good design is the key to successful project. 

In the system design phase, information collected earlier will be used to accomplish the 

logical design of the system. The accurate data-entry procedures arc dcsi med so that data 

going into the system arc correct. In addition, effective input: is provided to the system by 

using techniques of good form and screen design [Kendall & Kendall, 1999]. 

System design is an iterative process. The process is iterative because, in actually, the 

designer move back and forth among activities involving understanding the requirements, 

proposing possible solutions, testing aspects of a solution for feasibility, presenting 

possibilities to the customers, and documenting the design for the programmers. Thus, the 

Waterfall model with prototyping methodology is suitable for the proposed system's 
system design. 

The LORS design issues that will be discuss later are program design, user interface design 
and database de ign. 
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4.2 Program Design 

LORS is designed to leverage the traditional client/server architecture and extends it to the 

web. This large system is decomposed into sub-system that provides some related set of 

services. As part of the architectural design process, some of the designs such as system 

structuring and data flow are usually necessary. 

4.2.1 System Structure Design 

The system structure is used to depict high-level abstraction of a specified system. The 

system is structured into a number of principal sub-systems where a sub-system is an 

independent module. Communications between sub-systems are identified. 

Decomposing a system into a set of interacting sub-system is an important phase, Structure 
chart is used to depict the high level extraction of a specified system. The usage of 

structure chart is to describe the interaction between independent sub-systems. 

Library Online Request for Purchasing Reading Materials is divided into 2 major 

component : user section and administrator section. Each of the two components is further 

divided into many modules. An overview of the system structure of LORS is presented in 
Figure 4.1. 

4.2.1. l 

I LORS 

i 1r 
User Section Administrator Section I 

figure 4. I An overview of system structure of LORS 
ser s ction 
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Users are referring to the lecturers and academic staffs in University Malaya. They 

can submit, view and cancel requests through the system. Modules and functions of 

this section are shown in Figure 4.2. 

User Section 

Authentication Personal Requisition Email 
& Authorization Profile Processing Generating 

User View Add Sent 
Login Profile Request Email 

User Update View 
Log Out Profile Request 

Change Can el 
Password Request 

Figure 4.2 Structure chart for LORS - User section 

4.2.1.2 Administrator section 

Administrators refer to the librarians who in charge of acquisition task. 

Administrators will be able to view request from the user, add, delete and update 

the request information. They are allowed to search a particular request information 

through this system. They will be able to add or delete users in the system. Report 

generating module is developed to generate statistics report according to 

administrator's need. Figure 4.3 presents the system structure of administrator 

section. 
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+ + 
Authentication User 
& Authorization Control 

User Add f-- 1--t log In r---. User 

>-- 
User Delete 1--t Log Out ~ 

User 

I- 

~ Change 
Password 

I Administrator ection 

C--.-- 
Report 

Generating 
Email 

Generating 
Requisition 
Management 

Add 
Requisition 

View 
Report 

Sent 
Email 

Delete 
Requisition 

Update 
Requisition 

.... Requisition 
Search 

Fi zure 4.3 Structure chart for LORS - Administrator section 

4.2.2Data Flow Diagram (Dl1 D) 

Through a structured development and design called data flow diagrams (DFD), a graphic 

representation of data processes throughout the LORS can be put together. DFD is perhaps 

the most natural way to document processes. It has 4 chief advantages over narrative 

explanation of the way data moves through the system. The advantages are [Kendall & 

Kendall, 1999]: 

l. Freedom from committing to the technical implementation of the system too early. 

2. Further understanding of the interrelatedness of systems and subsystems. 

3. Communicating current system knowledge to users through data flow diagrams. 

4. Analysis of a pr posed y tern to determine if the necessary data and processes 

have been defined. 

!\ series r data flow dia muns are used to represent the input and out put of data and 

procegses rhrou d1011t the L R . four basic ymbols are used to chart data movement on 
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data flow diagrams. They are double square, an arrow, a rectangle with rounded corners 

and open-ended rectangle, as shown in Table 4. L. Entire system and numerous sub- ystcms 

can be depicted graphically with these lour symbols in the correct combinations 

Symbols Meaning Description 

>».. ' ~ 'L .... ~ Used to depict an external 

Entity 
entity that can send data to 

or receive data from the 
·' system 

Movement of data from one 

... point to another, with the 
Flow of Data 

bead pointing towards the 

data destination 

' of Show occurrence a 
Process 

transformation of data 

,, 

Used to represent a data 

I I Data Store store where the data is held 

within the system 

Table 4.1 Description of symbols used in data flow diagram 
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" 

user Name ~ I 
i'V. 1~n<:swor<1 "' User Infrf l) I User Master 
Validate Confirmation Access r 

"" 
System ~. 

-, 
USER . 

Personal Detail I (lecturer) 
RNin~t ... 2 L.or Prn 

Undated .... ile - 
Profile Info View/Update 

personal ... 
profile Email 

,, ,, / 

User Narm 
7 

Change Password / <, 
Request 3 ~ & Password 

USER ... - Generate Confirmation .... 
(lecturer) - Change Emajl ..... 

~ Password -, 
'' Request \. Requisition •• •• infnr Info ... ' .. Rcqui ition Receiving 4 . ~ 

1...,;0111m11auon Ill I() ... - 2 cquisition Master 
Submit 

Requisition •• 

Status Requisition Requis ition / 
ff':f111P.St ... 5 Tnfu .. 
Status ..... 

View ... 
Reqursinon Requisition 

Status 

Cancel Requisition 
... r '\_}nm t\.equismon r 6 ..... 

Confirmation 
Message 

Cancel Updated 

Requisition Requisition 
Info 

-, 

I, i iurc 4 .5 Diagram 0 for Lecturer Section 
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/ l 

User Name I User Info. .. 
/(T f';l<:,_Wf')f11 - .. 

Validate Confimuuion Access ... DI User Master ~ ·~ 'ii- System .~ 
-, 
/ <, 

User Profile Info 8 .. .. 
Add Pass Nord ... - User - User 

Password User Profil 
Record -, ~,. / ' Delete user 9 Delete User .. ...- Record 

USER Confirmation Delete ~ Delete User ~ 
(administrator) User ~ .... Contrrmu ion 

hange \.. 

password I ser Namo ..... 
'ii> Jii> .... 

I 11M11CS4 IV PH'l<iwnrrl '~ 

confirmation Change 
Password 

\.. jo2 I Requisition Master 

Requisition .i ,.i11- 10 
View Requisition Record 

Requisition ... ~ 1, 
xequest .. View/Update ..... Rec.nrrt/" ' Requisition 7 Requisition Record / .... Requisition -, - 
xecoro Generate 

Email / ""'\ Delete 11 Updated ~ 
Request . """ KeqlUSltlOn -, ./ ,,. 

Record Confirmation Delete 
Requisition 

Generate 
Report I ' LR.cqu~ L Requisition USER 

_.Record (lecturer) R ·port :02 I Requisition Master c11c111t • ~ ~ I R p rt 
\.. 

Fi 111rc 4 .6 ia zram 0 for section administrator. 
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4.2.2.1 Child Diagram 

Child diagrams illustrate the detail subprocess from the diagram 0. Most of the 
processes shown here are the actual processes the system performs. Figure 4.7 to 

Figure 4.18 shows the child diagrams for the proposed system. 

I Dl User Master 

User 
Record ,, 

r: 
1.1 

Member Not Found Error 
Use Name& .. .... 
Password .. Login 

Password Unmatched Error .... LORS .. .... 
M nu 

' 
c1101ce 

U cr D taii 0' 

I D3 I Louin Master 

Figure 4.7 shows child diagram for the process 1. -Login 
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') 1 
View Personal 1-------i ---- Profile 

Updated 
Record 
Notification 

Retrieve 
User Record 

01 l Iser Master 

U dated Record 

Update Personal 

') ') 

Update 
User 

Record 

Figure 4.8 Child diagram for process 2.- View/Update Personal Record 

Change Password 
Reques 

3.1 

Change 
Password 

Confirmation 

Figure 4.9 Child diagram for process 3.- Change Password 

New Password 
Record 

D3 Login Master 
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/ ' 
Get 4.1 
Request Requisition 
form ... Fill Up lnfo ~ 

021 Requisition Master r Request .. 
Form 

-, 

Figure 4.10 Child diagram for process 4. Submission Requisition 

( '\ 

5.1 
Get Requisition 

requisition Retrieved Info I 02 [ status .. Requisition ~ Requisition Master - ... 
Status 

Requisition 
I Status . ... 

Figure 4.11 Child diagram for process 5.- Check Requisition Status 

f ' 6.1 
Requisition Cancel .. 

Requisitioi Cancel .Record 
~ j 02 j Requisition Master Requisition .... 

Request 
Confirmation 

_/::::ancel Requisition 
I Notification .. .. 

fi zure 4.12 hild diagram for process 6.- Cancel Requisition 
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New 7.1 
Record Sent Email .. Get New ~ Notification 

Updated Status .. 
1equisition Record .. 
Updated Status ~ 

~ 

Figure 4 .13 Child diagram for process 7. -Email Generating 

r '\ 

8.1 
Get New New User 
User Form FiUUp f nfo 

DI I ... ~ ~ New User ... User Ma ter 
Form 

-, 

Figure 4.14 Child diagram for process 8. - Add New User 

I / <, 
9.1 9.2 

Get User 
Record Delete User Confirmation Delete ... 

r 

Conformation .... User 
Record 

\. 
User 
Record 

~ .. 
I DI User Master 

f<i zurc 4. 15 hild diagram for process 9. -Delete User 
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View Requisition 1---l o_· ·_1 _-1 

Record Retrieve ..--- 
Requisition 
Record 

D2 Rcouisition Master 

Updated 10.2 
Record 
Notification Update 

Requisition 
Record 

Updated Record 

Figure 4.16 Child diagram for process 10. -View/Update Requisition 

/ f ' 
I I. I l 1.2 

Get 
Requisition . Delete Confirmatiog Delete 
rvecoru ... Conformation ... Requisition 

Record 

,, 
D2 Requisition Master 

Figure 4 .17 Child diagram for process l l. 
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Report 
Request 

12.2 
Re 

12. l 

Retrieve 
Data Process 

Generate 
Report 

User Info Requisition Info 

Dl User Master D2 Requisition Master 

Figure 4.18 Child diagram for process 12.- Generate report 

4.3 Form Input Design 

The quality of system input determines the quality of system output. It is vital that input 

forrns, screens, and interactive Web documents be designed with this critical relationship 

in mind. Well-designed input forma, screens, and interactive Web fill-in forms should meet 

the objectives of effectiveness, accuracy, ease of use, consistency, simplicity, and 

attractiveness. [Kendall & Kendall, 1999] 

Four guidelines for form design should be observed in order to design useful forms: 

1. Make forms easy to fill out 

11. Ensure that forms meet the purpose for which they are designed 

111. Design forms to assure accurate completion 

rv. Keep forms attractive 
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4.3.llnput Forms For LORS 

Input forms for LORS are designed and shown in the Figure 4.19 to Figure 4.23. 

Figure 4.19 shows the input form for administrator to add new administrator. 

Login Name 

Name 

Dnact Number 

..__ __ ___,I· 
Position 

Figure 4.19. Add administrator input form. 

The following input form allows administrator to add user to the LORS. 
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It" 

User 10 

r·---·---· 

Login Name 

Name I 
Direct Line Numbef 

EmaiAddr~. 

Faculty 

·--·--- 

Figure 4.20. Add user input form. 

Figure 4.21 shows the input form for login name and password. 

Login Name & Password 

~ogin Name IL--------~-----1 
~~-as-sw-or_d lL j 

Figure 4 .21. Login name and password input form. 

igurc 4.22 shows the collection request form submitted by user via Internet and figure 

l. :1 shows the collection reque t. form submitted by administrator trough the windows 

bnscd application. 
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Please fill in the book information as many as possible. 

"'requiredfield 

.. Title 

Author 

Edition 

Publisher 
eg.1,2 ,3 .... 

Place of Publication 

Year of Publication 

Price 

Volume 

Remarks 

Figure 4.22. ollcction request input. form by user 
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,, l 

-Add New Requisron ----~---~---------··~---- 
User ID 

Hie 

._____I 

I P\aceof~ 
I Dltergory I_ 3 

I 
Year of ~cat.ion 

Remailu. '_I---~ 
Figure 423. Collection request input form by administrator 

4.4 User Interface Design 

I 
I 

User interface design describes how software communicates with the human user who uses 

it. [Mundher l c 4]. The user interface of a system is often the yardstick by which that 

system is jud 'C. An interface which is difficult to use will, at best, result in a high level of 

user errors. At worst, it will cause the software system to be discarded, irrespective of its 

Hi11ctio11ality.[Sommcrvillc, I 995]. A user-friendly (programmer-hostile, generally used 

by hackers in a critical tone, lo describe systems that hold the user's hand so obsessively 
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that make it painful for the more experienced and knowledgeable to get any work done) 
data input is also important [Nilakanta, 1989]. 

The interface is the system for most users. However, well or poorly designed, it stands as 

the representation of the system and by reflection, the system developer's competence as a 

system analyst [Kendall & Kendall, 1999). User interface must take into account the needs, 

experience and capacities of the system user. Potential users should involved in the design 

process. Designer should take into account the physical and mental limitations of the 

human who use the system. 

A usable user interface design should apply the principles stated below: [Sommerville, 
1995] 

1. User familiarity 

The interface hould use tem\ms and concepts which are drawn from the 

experience of the anticipated class of user. 

ii. Consistency 

The interface should be consistent in that comparable operations should be 

activated in the same way. 

iii. Minimal surprise 

Users should never be surprised by the behavior of a system. 

iv. Recoverability 

The interface should include mechanisms to allow users to recover from 

their errors. 

v. User Guidance 

The interface should incorporate some fonn of context- sensitive user 

guidance and assistance. 

In short, usable interface fit in, imply and elegantly, with user's life and work's need. If 

not obvious to the users, they are quickly leamable. 

4.4.1 User Interfaces in LORS 
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The user login pages for the user and the administrator are shown in Figure 4.24 and 

Figure 4.25.0n the other hand, Figure 4.26 and Figure 4.27 show the main page interface 

for the user and administrator. 

:r·· 
' ' ·' 

·-··-- .. -I")" 

Library C':Jline Request for Pur chasi n z Readrnz Mat erials 

Welcome to LORS 

I.ORS is a web-based sofunrt applic81ion which IU.danl!Us the request for purchuing mdiogmeiarials 
p:toms. ByumgLORS, usen can rubmi1request, view ell their currmrequuu, check on Iha sWus of 
nquuts md cancel nquerts. 

Please eater your details to log in to LORS 

Figure 4.24. Io in page for user. 

"' ' r I ·~ ff "1!'11" '~.,..,._,,,, •I 

.... User Login · , ·'Mf!il ~ 

LORS system 

Lcxjn N<me: l~~~__j 
P~d l:""""·==i 

Figure 4 .25. Login page for administrator. 
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i 
:\ 

• 'I .. ,\\, 

Welcome to LORS, 

Please make your selection using the menu options on the left. 

Figure 4.26 Main interface for the user. 

.. : L,.,. ILcHJE' \~I 
r1.1 ' • ( 1", 

'li:1'~~tt~" ", ..:i . ~'·Pt~~r~.t:U 

il'.X)1 I 

Please make vour setectten from 
the menu options on the tert, f .,, 

\~ 

Figure 4.27 Main interface for the administrator 
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4.5 Database Design 

A database is a collection of information that is related to a particular subject or purpose. 

Thus, all management system should have a database of its own to store information. This 

information can be retrieved or can also be updated occasionally. A properly design 

database can provide a total control of the database retrieval and the maintenance process. 

Therefore it is important to design the database properly to ensure the data are handled 

efficiently and systematically. Some of the objectives in designing the data storage are 

[Kendall & Kendall, 1999]: 

1. Data availability - data are available when needed 

2. Data integrity - data are accurate and consistent 

3. Efficient data storage 

4. Efficient updating and retrieval 

5. Purposeful data retrieval - data obtained must be useful for managing, 

planning, controlling or decision making 

4.S.1 Data Dictionary 

Data dictionary is a reference work of data about data (meta.data) that is compiled by 

system analysts to guide them through analysis and design. The data dictionary collects 

and coordinates specific data terms and it confirms what each term means to different 

people in the organization. It is an integrated repository of all types of data produced, 

managed, exchanged and maintained in an organization. 

The data dictionary is used to provide detailed information of all tables found within the 

user/developer-created database. The data dictionary contains at least all the attributes and 

characteristics for each table in the system. 
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4.5.2 Database Tables 

The proposed Library Online Request For Purchasin • Reading Materials System uses the 

relational database model in the system database implementation. The database will be 

developing using Microsoft. SQL Server 7 .0. The database consists of 5 tables. All the 

attributes of the database tables are listed as follow. The '*' represent the primary key of 

table. 

4.5.2.1 Authentication 

This relation stores all users login name and password. 

Table Name: Login 

Field Name Data Type. Length Description 
"Login Name Char 15 Login name for user to login to L RS 
Password Varchar 8 Password 

Table 4.2 The Login table 

4.5.2.2 Lecturer 

The lecturer personal profile is stored.in this relation. 

Table Name : Lecturer Info 

Field Name Data Type .. : Length 
. , ... 

Description· · .. ·J . ' ,,,·I., " -v.t ' ·' 
• '. ·~ ' '.1 'i • , .... I ' .. . ! . . .. ' ~ : .. ' . ~ ' ' .. I 

.. . . '··: .· , . .. ',\. 11 •or' I 

* LecID Varcbar 15 Lecturer's identification ID 

LecName Varchar 50 Lecturer's name 

LecDirectLineN o Char 11 Lee hirer's direct line number 

Lee ·mail Varchar 50 Email address 

Faculty har 50 Faculty 

Dcpartmcn-l Char 50 Department of faculty 

Table 4. The LccturerInfo table 
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4.5.2.3 Administrator 

This relation stores the administrator's information. 

Table Name: Admin_lnfo 

Field Name Data Type Length Description 
'. 

* AdminID Char 15 Administrator' identification ID 

Password Varchar 8 Password 

Table 4.4 The Admin Info table 

4.5.2.4 Requisition Information 

This table keeps all the requisition information. 

Table Name : Requisition _fnfo 

Field Name '~· -, .. r , DataType · Lengtl.1,, , : .. ·. .Description · .· .. · . . . · . '·I 
' ,,., I ~ '•' '' I~.~,,:· .• " :,j:, ... ·," ,:, •'ll .\:'._,''·~,'··· ... ,:I-,},,. ,$(·~ .. ,f~,\~·'',~.~~~-~ 

~ ' ' , 
,• I ''t ~I~ ' . . ·, ~ .. ~-. ··: ' . ' . ' 

. 
11 ·, r·_/'' '• • •• _,t) .. '1 h' I/ ,. 1! 

' '' * ReqJD AutoNumber lO Requisiton' s identification ID 

LecID Varchar 15 Lecturer's identification ID 

Author Char 50 Author of the reading material 

Title Varchar 100 Title of the reading material 

Edition Int 2 Edition of the reading material 
~ 
Publisher Char 50 Publisher of the reading material 

Place Publish Char 50 Place of publishing 

Date Publish Time 8 Date of publishing - Price ouble Price of reading material 

- V ilumc Int 2 Amount requisition 
~ 
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Status Char 20 Status of requisition 

Remarks Varchar lOO Remarks by lecturer or administrator 

Table 4.5 The Requisition _fnfo table 

4.5.2.5 Purchase Order 

This relation stores information of purchase order. 

Table Name: PurchOrder 

Field Name . Data Type ~ .. Length .. . Description 

"Purchase ID AutoNumber 10 Purchase identity ID 

ReqID AutoNwnber LO Requisition lD 

Supplier Varchar 50 upplicr of reading material 

Amount 1 nt 2 Total order amount 

Date Date 8 Date of order reading material 

Remarks Varchar 100 Remarks by administrator 

Table 4.6 The PurchOrder table 

4.6 Output Expected 

It is anticipated that LORS will be able to effectively and efficiently provides solution to 

all personnel who involve in the process of making request for purchasing reading 

materials by adopting an intelli rent relational database, integrated process flow and a 

usable user interface design. Lecturers will be able to submit, view and cancel requests 

for purchasing r ·acting materials without constraint of time and location. As for the 

a<l111inistrntor. much paper work will be eliminated because electrical form will be used to 

replace the manual form. Thus it will reduce processing error due to lower level of human 
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intervention. This system gives benefits not only to the lecturers but also the administrators 

of UM library. 

4.7 Summary 

This chapter is mainly about the system design of the proposed system. Some specific 

guidelines to design the system are discussed and the expected system outcome are issued. 

The system is divided into two main modules, which are administrator module and user 

module. Each module will be decomposed into sub-module. 

The four main design factors, program design, input form design, database design and user 

interface design are illustrated by the help of structure charts, data flow diagrams (DFDs), 

database tables, entity relationship diagrams (E-R diagrams) and the user interface 

prototype. 
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CHAPTERS SYSTEM IMPLEMENTATION 

5.1 lntroduction 

System implementation is a process of setting up the system into the actual environment. 

This section includes the system development environment and system coding. In this 

system implementation phase, the system requirements and design are converted into 

program codes. 

5.2 Development Environment 

The usage of dynamic and suitable hardware and software can help accelerate the 

development of a system and determine the success of the system. The following sections 
discuss the hardware and software tools used to develop mid document the entire L RS. 

5.2.l Hardware Development Environment 

The hardware configuration of LORS development environment is listed below 

a. Intel®Pentium III 450MHz processor 

b. 5 GB of free hard disk space. 

C. 128MBRAM. 

d. Network Interface Card (NlC) and network connection with recommended 

bandwidth at l 0 Mbps or more. 

e. 4 Mb PCI display card. 

f. Other standard computer peripherals like monitor scanner, mouse, printer and etc. 

5.2.2 Software Development Environment 

During the L RS development pha e. a vast array of software tools are used. The software 

tools used for design and rep rt writing are summarized in table 5 .1. 
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Software Usage Description 

Microsoft Windows 2000 Development environment Operating System 
server System Requirement 
Microsoft Internet System Development Web Server Host 
Information Server 
Microsoft SQL Server Database Design Database design, 
2000 construction and 

implementation for 
data storage and 
manipulation 

Microsoft Visual Interdev System Development VB Script and 
JavaScript coding 

Microsoft FrontPage User Interface Design Webpage design 

Internet Explorer 5.0 System Development Viewing the webpage 

Microsoft Visual Basic System Development Prototype module 
6.0 codin • and interface 

design 
Seagate Crystal Report System r cvclopmcnt cnerating report 

Table 5.1 Development Software Requirements 

5.3 Development Of The System 

The system development includes setting up the system database and developing the 

system application and connecting the application to the database. 

5.3.1 Database Development 

The system database is developed using SQL Enterprise Manager that comes with 

installation of the Microsoft SQL Server 7 .0. The database is based on the database design 

model durin • the system design phase. Database development is started by creating an 

.mpry database coiled I.ORS through SQL Enterprise Manager. Then creating all the 

tables tluu need .d by specifying all the fields for each table and the field's property. 

Relationships between the table' arc established after the tables have being created to 
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enforce referential integrity. The referential integrity is an important constraint on a 

relationship that ensures consistency between related tables. Figure 5. I depicts the SQL 

7 .0 Enterprise Manager Environment - table object view while Figure 5 .2 depicts the 

design of one of the tables in LORS database - the Requisition Info table view. 

1/Zl/'ZOOZ 2:35:20 AM 
1/19/'ZOOZ 3:59:36 AM 
1/11/2DC211:50:19 AM 
1 13/ZOCfl 11 : JZ'.50 AM 
12/29(2JJOI 5:36:SHM 

· 1Z/U'IZOOl 3:36:17PM 
12/7/20012:28:26 PM 
ll/5IZ!DJ I 12'J: 12 AM 
8/6{2(l)J l:Z'J:lZ AM 
8/6{2(l)J l:2'J1l2 AM 
8/f,('Z1m lt2'1112 AM 

Figure 5. I LORS SQL database - Table Objects View 
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5.3.2 Application Development 

Application developmeut involves code generation that translates all the algorithms into 

VB Script language ( ASP coding language ) and Visual Basic instructions. A set of 

instructions forms a programme. Application is a set of functional programmes. 

5.3.2.1 System Coding 

Coding is the process of translating the design specifications into source codes that the 
computer can process. When writing the programming code, some programming standards 

and procedures are used to ensure that the written codes are clear, easy to follow and 

tracking mistakes. Without proper programming standards and procedures, source codes 

are very difficult to trace, debug, and maintain. 

a. Coding Approach 

Two approaches were used. They are the top-down approach and the bottom-up approach. 

Each approach is not only used on individual but also as a combination to gain the benefits 

from both approaches. 

The top-down approach starts by looking at the large picture of the system and then 

exploding to smaller parts or subsystems. Top-down approach allows the higher level 

modules to be coded first before the lower level modules. It ensures that the important or 

core modules of the system be developed and tested first. Deploying the method gives a 

preliminary version of the y tern sooner. Top-down approach prevents the developer 

from •citing t involved in the details that loosing track of what the system is supposed to 

do. 'I hi. approach is also compatible with the general bwnan mind thinking system. 
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In contrast with the top-down approach, the bottom-up approach starts coding at the lower 

level modules before the higher level modules. The higher level module act as an empty 

shell that calls these lower level modules. The completed lower level module will then be 

integrated with newly completed higher level module. This approach is used when many 

of the lower level modules are general-purpose utility routines that are often invoked by 

others, when the design is object-oriented or when the system is integrating a large number 

of stand-alone reused modules. 

b. Coding Style 

Coding styles and its convention rules is an important attribute to the source code and 

determines the intelligibility of a program. lt should follow the convention rules of a 10 d 

programming style that involve the following: 

• Proper variables or field naming that docs not against reserve names. 

• Meaningful and understandable function and method declarations. 

• Standard paragraph indentation for a neater look. 

• Keep all complex or compound statement as simple as possible to avoid confusion. 

A good programming style consists of the following benefits: 

a. Maintainability - codes are well organized. Task-oriented codes are centrally 

located 

b. Reusability - task-oriented codes are easily developed for reuse, specially for tasks 

that cross application boundaries 

c. Testability - modules can be tested easily. Modularization breaks up the code 

coverage task into smaller and manageable units 

d. Speed - module code can safely be optimized without affecting the calling 

procedures 
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c. Scripting Language 

The primary scripting language used to develop the web-based application is VBScript. 
This language is used to develop all the main functions of the application. JavaScript is 
also been used in developing the web-based application. This language is used only for 
verifying inputs which are submitted from the user. 

Example of VBScript written in ASP. 

<%@ Language=VBScript %> 
<% 

Dim rsUsers, strSQLSelect 
Set rsOsers = Server.CreateObject("ADODB.Recordset") 
strSQLSelect ="SELECT Password FROM Lecturer Info" & 

"WHERE LoginName = "' & Sessio~("LoginNa;;;e") & "'" 
rsOsers.Open strSQLSelect, objConn, adOpenForwardOnly, adLockOp imis ic, 

adCmdText 

If strComp(Trim(rsUoers("Pa::isword")), H qu :i .F rm t " ldl?.:Js:Jw .d")) 0 'l'll n' 
P sswords Match 

rsOsors("Pasoword") • Roqu a .Fo m("N wP ooword") 
rsOsors. Upd · 
Sot r su: r:.i • No hi.n<J 
R spcns . R di c "v wp s swo .n:ip?pa:iawdCh nq d Tru r.w ongP e swd .. Fa Ls e " 

El!!e ' Pas!.lword don't m tch 
Set rsOsers =Nothing 
Response.Redirect "viewp ssword.asp?wrongPasswd=True&passwdChanged=False" 

End If 
%> 

Example of JavaScript written in ASP. 

<SCRIPT language="JavaScript"> 
<'-- 

function VerifyData() 
{ 

var title 
var edition= 
var year 
var volume 

= document.frmRequest.Title.value; 
document.frmReque!lt.Edition.v lu ; 
document.frmR quest.yrPublish.v lue; 
= document.frmRequest.Volume.value; 

sp ci.fy titl o h r ding material!"); 
qu :J • Ti l . OCUS () ; 

t.11 11 u 
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5.4 Summary 

This chapter is mainly about the implementation of the system. In the process of system 

implementation, a coding approach called 'top-down approach" is used and the convention 

rules of a good programming style have also been defined. The hardware and software 

requirement for developing LORS are stated. 

The following chapter, chapter 6 is discussed on the process of system testing. Some of the 

testing approaches that have been adopted along the process of developing the proposed 

system are states in the next chapter. 
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CHAPTER6 SYSTEM 1 ESTING 

6. l Introduction 

Testing is a crucial phase that helps ensure the quality of the eventual system. The main 

purpose of testing is to find errors in the system. All of the system's newly written or 

modified application program-as well as new procedural manuals, new hardware, and all 

system interfaces must be tested thoroughly. Testing of a system does not actually come at 

the end of the system development, but should be carried out during the development 
phase. 

Objectives of testing system are stated as follow: 

a. Testing is a process of executing a program with the intent of finding an error. 

b. To reveal different types of error with a minimum amount or time and efforts. 

c. To checks that the system perform its functions as specified in the requirement, 

d. To assure the customers that the system they requested is the system that was built for 

them. 

e. To allow users to exercise system functions and docwnent additional problems that 

result from being at the actual site. 

Normally, the personal involved in the testing system are programmers, analysts and 

normal users. They all play different roles in the various aspects of testing. Such as: 

Programmers - Program testing with test data 

Analysts - Link testing with test data 
End users - Full system testing with live data 

However, the personal involved in testing this Library Online Request system are myself, 

orno lecturers from FSKTM and some of my course mates who act as end users who are 

not familiar with this system. The end users are best qualified to evaluate issues dealing 
with appropriateness of audience, ease of use, and other human factors. 
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6.2 Types Of Testing 

Except for small programs, systems should not be tested as a single, monolithic unit. Large 

systems are built out of sub-systems, which are built out of modules, which are 

composed of procedures and functions. The testing process should therefore proceed in 

stages where testing is carried out incrementally in conjunction with system 

implementation. In developing a system, testing usually involves several stages. LORS has 

gone through three stages of testing before it is completed. These three steps are: 

a. Unit testing 
b. Integration testing 

c. System testing 

Modification and correction are made along with the testing process to ensure the system 

runs properly. 

6.2.1 Unit Testing 

This is the basic testing necessity of any software. Unit testing has been done during the 

coding and development phase. The main objective of unit testing is to ensure program 

accuracy, data integrity, usability and efficiency at the module level. 

Firstly, each program component is tested on its own, isolated from the other components 

in the system. Such testing is known as unit testing or component testing. This stage of 

testing verifies that the component functions properly with the types of input and output 

expected from studying the component's design. Unit testing concentrates on the smallest 

component of the system for testing. Every individual components developed in a system 

are tested independently, without other system components, to ensure that they operate 

correctly. The sub functions and input forms are verified and the flow from form to form is 

tested. [tis followin r by the testing of the relation between pages and shared-data integrity. 
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The steps involved in unit testing of this system as listed as bellow: 

1. First, examine the program coding by reading through it, trying to .pot algorithm, 

data and syntax faults. 

2. Then, compare the code with the specifications and design to make sure that all 

relevant cases had been considered. 

3. After finished the coding of that module, then compile the code and eliminate 

remaining syntax faults or errors if exist. 

4. Finally, develop the test cases to show that the input is properly converted to the 

desired output [Pfleeger,2001] 

In the case of the development of LORS, unit testing is done for the web-based application 

and windows-based application. In this unit testing, each function was tested individually. 

Problems are solves before continuing to another function. 

The following are some testing cases in web-based application of L RS: 

I. Authentication 
Case 1: 

Login to the system with incorrect login name and password. Users are not allowed to 

sign in to the LORS when they click on the login button. 

Case 2: 

Login to the system with correct login name and password. User successfully login to the 

system after clicking on the login button. 

2. Submit Request 

Case l: 

Click on the submit button without fill in any field in the form. User received a notification 

message box. 

ase 2: 
Field in the field with invalid input and click on the submit button. User received a 

nouficalion rncssa c box. 
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Case 3: 

Field in all the fields with proper input and submit the request. Submission success. 

3. View Request 

Case 1: 

Click on the My Request link after login to the system. All requests are displayed. 
Case 2: 

Click on the My Request link before login to the system. User unable to view his/her 
request. 

The following are testing of cases in windows-based application of LORS: 

1. Authentication 

Case 1: 

Login to the system with incorrect login name and password. Users are not allowed to 

sign in to the LORS when they click on the K button. 
Case 2: 

Login to the system with correct login name and password. User successfully login to the 

system after clicking on the OK button 

2. Add User 

Case 1: 

Click on the save button without fill in any field in the form. User received a notification 

message box. 

Case 2: 

Field in the field with invalid input and click on the save button. User received a 

notification message box. 

Case 3: 

Field in all t11e fields with proper input and ave the request. User Added. 
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3. Searching Requisition Record 
Case l: 

Click on the Search button without any input. User receives a notification message box 

from the system. 

Case 2: 

Enter an input and click on the search button. User receives a message box that tells the 

user that no record found. 

Case 3: 

Enter a different input. The particular requisition record displayed in a form. 

4. Report Generating 
Case l: 

Input the fromDate bigger than the ToDate and click on the preview button. User get a 

notification message box. 

Case 2: 
Input a correct date and click on the preview button. User can view the report. 

6.2.2 Integration Testing 

Integration testing begins- after all objects, components and individual modules have 

passed the unit testing, When satisfied that individual components or modules are working 

correctly and meet the system objective during the unit testing, these modules then 

combined into a working system. While several independent modules combined into a 

single system, it will cause some unpredicted and unexpected errors that related to the 

integration of these modules. So, integration testing is used on this system for constructing 

its program structure while at the same time conducting tests to uncover errors associated 

with integrating. The objective is to take unit-tested modules and build a program 

structme that ha been dictated by design .. 

In this into ration testing, there are several approaches that can be considered, the Bottom 

up I ntc iration, Top-down Integration, the Big-bang Integration and the Sandwich 

lntc iration. l\111011g these upproache , the Bottom-up Integration approach is used in the 
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LORS integration testing, where testing begins from each component or module at the 

lowest level of the system hierarchy. Then, the next components to be tested are those that 

call the previously tested ones. This approach is followed repeatedly until all components 
or modules are included in the testing. 

Figure 6.2 Bottom-up Testing 

After the integration testing, the system is thoroughly run and executed to ensure the 

smoothness of the program and to detect any unexpected bugs and errors in the system. 

Bugs that are often detected are those related with connection and result set as well. 

6.2.3 System Testing 

The final step in testing procedure is the whole system testing. Prior testing the whole 

system, there are several other testing that need to be carried out. Its activities includes of 

system performance, stress ecurity configuration sensitivity, usability, data integrity, 

error handling and rec very. y tern testing is very different from unit testing and 

into 'ration tcsnn i. In this system testing, the primary objective is to make certain that the 

whole sy tern works according to u sers' specifications and is functioning properly. In 

ord ·r I meet this objective, understanding where the faults in the system come is crucial. 
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The testing steps are shown as figure 6.3 below. However, there are 3 main steps taken in 

the LORS system testing process: 

1. Function testing 

2. Performance testing 

3. Acceptance testing 

System test 

Component Code 

Unit test Unit test 

Sy tern tcstin • starts with function testing. Function testing is focus on the system's 

Iuncrionnl requirement. A function test checks that the integrated system performs its 

Integration test 

Function test 

Performance test 

Acceptance test ted system 

Installation test 

Sy tern ready to use 

Figure 6 J Testing Steps 
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function as specified in the requirements. Effective function test should have high 

probability of detecting a fault. LORS employs several guidelines for function testing: 

i. High fault detection probabilities 
ii. Know and anticipate expected actions and output 

iii. Test all valid and invalid data types. 

iv. Include stopping criteria. 

Performance Testing 

Once the system functions are convinced to work as specified, the performance test is 

conducted. It compares the integrated components with the non-functional system 

requirements .. In case of the LORS system, the effectiveness of data manipulations, the 

accuracy of the data retrieval, query speeds such as record retrieval, searching, retrieving, 

ranking and sorting, inter-module communication speed and also di ntal objects file- 

loading speed from the database are carefully examined. 

At this point, after the performance tests, the system is considered to have operated the 

way it is intended to be. This verified system is then compared with the end-users 

expectations by reviewing the requirements definition in the documentation. Upon 

satisfaction of the comparison, the system is called a validated system, which means that 

the requirements have been met. 

Acceptance Testing 

Function and performance testing is done by the system developer. Before the system is 

fully ready to roll out, it is a best thing if the potential user also tests the system. Users lead 

acceptance testing and define their own real-time data sets to be used as test cases. The 
reason this is done is to enable user to determine if LORS is capable of meeting their 

ncrtormauce oxpectati us and needs .. The end-user testers are selected specially to test out 

tho application. 
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6.3 Summary 

The testing processes have been carried out throughout the development of the system. 

This system is considered zero-defect for both functional and non-functional requirements 

after passes all the types of testing such as unit testing, integration testing and system 

testing. 

The next chapter is discussed on the topic of system evaluation. Problems encountered and 

solutions during development of the system are covered in the next chapter. Besides, the 

system strengths and constrains are stated in the next chapter too. 
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CHAPTER 7 SYSTEM EVALUATION 

7.1 Introduction 

This is the final phase in the life cycle of this project. During the period of coding and 

implementation, various problems were encountered. So, this chapter identifies the 

shortcoming encountered in the system development and steps to be taken in solving 

problems. Besides that, strengths and constraints, future enhancements of the system and 

knowledge and experience gained are determined. 

7.2 Problems Encountered And Solutions 

In the planning and developing phases, a lot of problems had arisen due to some unclear of 

the users' needs. These problems include: 

7.2.1 Determining Scope Of The System 

Since there was no prior experience in developing a system, it was hard to determine to 

which extent to define the scope of the system so that it can be completed within the given 

time frame. Besides, problem came across when the potential users for the windows-based 

application are not good at expressing what they really want from the system to do. 

Solution: These problems were overcame after a research had been carried out and advise 

given by the supervisor. 

7.2.2 Time Constraint 

urin 1 the design phase, there was not enough time to study and produce the best solution 

of des: in in cmc tcr l. Mainly, this was due to inexperience and insufficient knowledge 

f desi rning a system. 
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Solution: The best way to learn is to read as many approaches used in previous year 

students' report documentation. 

LORS is developed into two different kind of application. I have to start everything from 

scratch, including teaming Visual Basic, ASP, VBScript, JavaScript, hardware 

configuration as beginner. 

Solution: Speed up the developing process. Asking help from friends and course mates 

whenever problem encountered. This is the best way to save the time instead of study 

myself to solve the problems. 

7.2.3 Difficulty In Choosing Development Tools And Programming 

Language 

As there are many ways and tools available in dovclopin , a web-based application and 

windows-based application, choo iing a suitable technology and tools proves to be a critical 
process as each tool has its strength and weakness. . There are many software tools 

available in the market today, for example: ASP, Java, C, Visual Basic and so on, not to 

mention the choices for other software such as database, report tools. Unfortunately, this 

wide range of tools available had raised the problems on making the decision in choosing 

the most suitable tools for the system needs. 

Solution: The first step is to define the needs of the system. Then doing some research 

based on the type of software needed. In the mean time, Internet surfing and seeking 

advises from friends help clarify some doubts 

7.2.4 Problem On Installation 

There wen: a lot of problem on installing Windows 2000 Professional, ITS , SQL 2000 

nnd other tc ols before starting coding. The needed software and tools were successfully 

installed only after a few times f formatting and reinstallation. 
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Solution: It is essential to know the sequence of products installations. This is to ensure 

smooth execution without system errors. This vital information about installation sequence 
is not provided in a user-friendly way to guide user. 

7 .2.5 Lack Of Mastery of The Chosen Programming Language 

Skills And Software Tools 

As a new beginner for using ASP and Visual Basic, I am not very familiar with the 
programming syntax and all the built in object. Therefore, I had faced problem to convert 

the required function into source code. 

Solution: The best way of solve this problem is going through some of the examples 

available on the Internet and also Micro 'oft' s web site. Those examples arc simple and 

easy to understand. 

Although the software development tools used during the development of this project is 

quite user friendly. But because I am a first time user, a lot of functions provided by the 

software are not been used. I also face problem to use the software for debugging purpose. 

Solution: Study the help file provided by the software. 

7 .2.6 Different Version Of Software Tools Used 

The version of software used at home is different with the version used in faculty lab. 

Thus, some of the developed functions fail to run properly. 

Solution: Do not use the built in function provided by the software which is not available 

in the faculty lab. 
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7.3 System Strength 

LORS has the following strengths in its use: 

7 .3.1 User-Friendly 

The interface of the LORS is simple and easy to use The system is considered as user 

friendly and data integrity. A lot of useful Graphical User Interface (GUI) such as combo 

box, list box and the data grid are provided to assist users in quickly data entry, 

manipulating action and searching. Clear, precise instructions guidance is given with each 

form to guide the user. It can avoid the error cause by user careless. Event if mistake is 

made, the user stiJI can easily aware of the mistake through the messa re prompt out by the 

system. 

7.3.2 Provide Easy To Use Functions And Tools 

Besides the user friendly GUI, this system also provide some functions to make it more 

easy to use. These functions are the search key, tree- view window and also the lookup 

function. 

7 .3.3 Security features 

This system also includes the security control that only allows the authorized user to access 

the system. [t has an Authentication m ule that allows the administrator to control the 

user access list. very user wb wants to access the system needs to supply a user id and 
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password during the login process. 

7.3.4 Different User Privileges 

The windows-based application can be access by two different types of users; they are 

Staff and Administrator. These two groups user only can access the forms that they have 

the right to. Staffs are not allowed to access to the staff maintenance module. 

7 .3.5 Transparent 

System is transparent as users do not need to know where the database resides, how the 

system is structured, etc. For example, users do not need to know how to retrieve from and 

insert into the database. All they need to do is submit data and click the specific function to 

view the result. 

7 .3.6 1~ ast Response Time 

For the web-based application part, each web page is designed as simple as possible to 

allow fast loading. Large size graphical images are avoided. This consideration has also 

been taken into the scripting part where overhead of calling script are kept to a minimum. 

The data validations are also carried out at the client site to enhance fast response time. 

7.3.7 Highly Integrated Modules 

AU modules In LORS are highly integrated, where data changes and updates in any one 

module can be detected and copied to other linked modules. This reduces entry and 

management time. 
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7.3.8 Multi- Criteria Search Modules 

For the windows-based application part L RS provide multi-criteria search modules, 

which are flexible and totally user dependent. 

7.3.9 Self-Maintained System 

This system is a self-maintained system seems it can generate email automatically to 

prospective users according to different situation. It provides password retrieval, 

confirmation and update notification to the user automatically. 

7.4 System Constraints 

As in other systems, there are also several constraints in L RS. The e constraints can be 

addressed in future development and system enhancements. 

7.4. l Output Printing Function 

For the windows-based application part, LORS does not provide users the ability to print 

search results directly from the application. 

7.4.2 User Customized Report 

The report generating functions provided by the system are not enough powerful. User has 

the limitation in choosing the field and style of report they preferred. 

7.4.3 Purchasing Record 

There i~ 110 function provided for user to continue working with the purchasing process. 

Us ·rs can only rct the report f requisition from this system and the following process is 

n t developed in this system due to the time constraint. 
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7.4.4 Online Users Added By The Library Administrator 

At the mean time the administrator through the windows-based application adds the online 

u er. This increases the workload of the administrator. 

7.5 Future Enhancement 

Although a lot of efforts have been dedicated in developing this system, there still has a 

space for the future enhancement. The following list stated some suggestions for future 

evolution of the system, which are not covered in this project. 

7.5.1 Output Printing Function 
This function enables user to print out search result or other data management output 

directly from applications. 

7.5.2 Provide Help Facility 
Add a feature that can provide the help file for the users to guide them in using this system. 

The users can browse to the help module and search for the topic they needed in order to 

get the help information. This is very important for new users that without a user manual to 

getting started using the system. 

7.5.3 Purchasing Module 
A purchasing module to keep all the purchasing data and allows user to keep track with the 

data. 

7.5.4 Online Register Module 

This modulo is to allow the online users to register themselves rather than added by 

library' ndministrnt r. 
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7.5.5 Other Language Support 

A successful system is the system that can support more than one communication 

language. This system can be enhancing to include more than one language such as 

Chinese, Malay and so on to broaden the usage of the system. 

7 .6 Knowledge And Experience Gained 

Knowledge and experience gained throughout the development of LORS is really valuable. 

The experience and knowledge gained are listed below: 

1. Programming in HTML and JavaScript, VBScript and Visual Basic 

• Gained a valuable experience from learning these programmin 1 Inn ma re 

and can be used as precious skill when searching for a job in future. 

ii. Internet Technologies 

• Learned how to configure an US Web-Server 

iii. Managing Database 

• Learned how to use SQL 2000 server to manage data. 

• Learned Structured Query Language (SQL), which ts important in 

developing a system related to database. 

iv. Apply Theories and Knowledge Gained Throughout Studies 

• Theories and knowledge gained throughout the course of Information 

Technology studies were literally put into practice. 

v. Exposure to the Software Development Tools and Web Programming 

Technology 
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• Learned how to use Microsoft Visual lntcrdev 6.0, Microsoft Visual Basic 

6.0, Microsoft FrontPage 2000 and internet tools like ASP to develop a 

system. 

vi. Planning and Managing a project 

• Learned how to plan a project and managing a project to ensure all the 

processes are in the right way and follow the schedule. 

The most important, the process of doing this system has been an exposure to me 
on how to really plan and work on a project. This project has proved very 

beneficial for me when I step into the working environment in future. 

7.7 Summary 

This chapter is mainly about the evaluation of L RS system. Problems such as time 

constraint, lack of mastery of programming skills and ct.c arc defined and solutions of the 
problems are included. Besides, the system strengths, constraints and future enhancements 

are discussed in this chapter. Lastly, this chapter is mentioned about the knowledge and 

experience gained throughout the development of the system. 

7 .8 Conclusion 

Building an application package is a challenging task. Not mention to develop two 

different applications in one time. A lot of research, time and effort have been involved in 

making this project successful and in fulfilling the tasks requirements. 

During the whole period of this project, much new and exciting knowledge are gained, 

such as the rapid application development RAD) methodology, Windows-based and Web 

bused progrnmmin , techniques, advanced database manipulation and etc .. 

I 11 conclu ion. L R is developed successfully in a limited period and successful in 

auai11ing its objective and requirements as determined during system analysis phase. The 
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system is easy to learn and use and users can master it within a short learning time. It is 

hope that this version of LORS will be able to provide its features for the target group 

users. 
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