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ABSTRACT 

Procurement System For A Clinic Group (PSCG) is a web-based application 

that provides an online procurement service for vendors of clinic group. This PSCG 

will be combined with Medical Record Management System, which done by my 

partner. This is a group project that aims to develop a medical records management 

and procurement system for aiding managing patient records and procurement 

process for a group of clinics. 

Literature review has been carried out on the information that is related to 

present online procurement system. PSCG will be developed using Active Server 

Pages .NET (ASP.NEn with VBSricpt as scripting language, HTML as markup 

language and Internet Information Server 5.0 as Web server. Microsoft Windows 

2000 Server is being chosen as the system development platform, and using database 

created by Microsoft SQL 2000. The Unified Process will be the project 

development methodology, which is the object-oriented approach. Almost seven 

month is allocated to complete the project. 

PSCG is divided into three major modules. They are vendor module. 

procurement staff module and administrator module. The system has some security 

features, efficiency in computer technology, expendability, user friendly interface a 

reasonable response time. The system will be developed using object-oriented 

approach. 
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Introduction 

CHAPTER 1 INTRODUCTION 

1.1 PROJECT DEFINITION 

Medical Records Management System and Procurement System for a Clinic 

Group is a healthcare management tool specially designed to implement efficiency 

in clinic groups. The system utilizes the latest Information Technology to simplify 

day to day task running a modem clinic group at the same time provide management 

with the necessary information to make strategic decisions. It serves essentially as a 

medium for communication between the diverse collaborating functional sun-system 

in a group of medical centers. 

This is a group project that aims to develop a medical records management 

and procurement system for aiding managing patient records and procurement 

process for a group of clinics. Jn this project, we have divided into two sub-systems. 

There are: 

I) Medical Records Management System 

• Management of patient records, biJJings, report generation, etc. 

2) Procurement System 

• Procurement of medications and other clinic utilities. 
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Introduction 

Nowadays a lot of online transaction is available on the web. Online 

procurement is not a strange but a familiar web application to customer anymore. 

Online procurement system is a high technology and services. This sophjsticated 

procure transaction can be implemented all over the world through Internet or 

Intranet. A reliable and secure database is demanded to support the web enabled 

database appHcation for the purpose of development and implementation. 

Procurement System for A Clinic Group (PSCG) is designed to function as 

an online database system, which displays all the types of bid inventory, such as 

medication and other clinic utilities, which are being purchased by the clinic group. 

Suppliers or vendors can view the list of bid items. Beside that, they also can get the 

detail information. 

ln the meantime, Procurement System let the suppliers to make a tender 

online. Before they can do this, they should have to login to the system first by 

input their own identification as well as keyword. It is an easy way in their daily 

work and does not have to go through the traditional or manual tender process. 

A simple registration procedure is required for the suppliers to get an account 

from the system. After logging in to the system, registered vendor may have a look 

on the up-to-dated bid board, then make the online tendering, by sending online 

quotation, receiving on line purchase order and generating online delivery order. 
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Introduction 

1.2 PROJECT MOTIVATION 

World Wide Web is a vast collection of information that is spread across 

hundreds of thousands of computers around the world. The Web has become the 

avenue of choice for people who need to travel on the information superhighway. 

This popularity results from the ease with which information can be obtained on the 

Web. 

Actually, the dot-com world is awakening to the hundreds of billions of 

dollars in supplies that hospitals and other large healthcare providers represent. 

Companies are sprouting up on the Web that aim to join buyers, distributors and 

manufacturers in vast online marts that stand to lower prices, raise profits and 

generally usher in a golden age of procurement. 

At present, hospitals may have contracts with group purchasing 

organiutions and other large suppliers for their daily needs. Of course, it does no 

good for a hospital or clinic group to gain Internet access if suppliers can be handled 

only phone or fax orders. Clinic group or hospital must have item information 

online in real-time, with inventory, pricing, quotation and all the trimmings. where 

the suppliers access the information and make the procurement transaction easily. 

Real-time inventories and prices would allow purchasing departments to plan 

buying and compare prices. Precise pricing information could flow from onJine 
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Introduction 

sources to hospital systems. Online tracking of orders would allow better planning 

of inventories and support timely delivery. 

Ultimately. procurement is a quality-of-care issue. If physicians don't have 

the proper equipment to perform necessary procedures, patients are the losers. If 

hospitals are wasting time and money on their method of acquiring supplies, quality 

of care is diminished. 

1.3 PROJECT OBJECTIVES 

Objectives for the development of the Procurement System For A Clinic Group: 

~ To create transaction procurement electronically. which containing a 

database management system. 

~ To provide a security-major consideration system. 

}.> To provide easy access and easy retrieve data from database. 

~ To develop a web application for procurement to be made electronically, 

where allows suppliers to make online tendering. 

» To provide the relevant information of available inventories efficiently. 

}.> To manage better relationship and transaction activities with vendors. 

~ To create a user-friendly interface. 
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Introduction 

1.4 PROJECT SCOPE 

The scopes of the Procurement System For A Clinic Group are as the below: 

•!• Develop a database system to keep all records pertaining to the system. 

•!• Provide efficient inventory monitoring by keep tracking the procurement and 

tendering transactions activities) inventory receiving and physical inventory 

checking. 

Procurement System for a Clinic Group is divided into three major scopes 

according to the groups of user. The Administrative Staff of this system refers to the 

user that administrates the entire backend process of the system, administrates a 

group of the registered vendors and handles online procurement process. And the 

Vendor refer to the supplier who interested to become the registered vendor to use 

the system. Below shows that system scope of each user group: 

Vendors Scope: 

•!• Enable vendor to register as a registered supplier online. 

•!• Enable vendor to login into system using password. 

•!• Enable vendor to modify personal profile and configure personal settings. 

•!• Enable vendor to receive purchase order (PO). 

•l• Enable vendor to view the request for quotation on the Web Page. 

•!• Enable vendor to generate quotation and invoice online. 

•!• Enable vendor send quotation and invoice electronically to administrative 

staff. 

5 
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Administrative Staffs Scope: 

•!• Enable administrative staff to view all vendors' list and profile. 

•!• Enable administrative staff to generate and send PO to the vendor. 

•!• Enable administrative staff to add. modify and delete the details of RFQ on 

Web page online. 

•!• EnabJe administrative staff to receive quotation and invoice from vendor. 

•!• Enable administrative staff to add new items into inventory. 

•!• Enable administrative staff to delete an existing user. 

1.5 PROJECT SCHEDULE 

In order to organize the development phase of the system, a schedule is 

essential in order to develop the system in a more proper manner where the 

development phase follows certain time frame allocated. Below is a Gantt Chart on 

the development phase scheduled along the intended time frame for each phase of 

the system. 

ft TaskName '02 Oct '02 Nov '02 Dec '02 Jen '03 
1 i!3 Ueret\.l'e Review 

2 [3 System Analysis 

3 [3 Sys1em Design 

4 [3 System mplemenlal1on 

5 !!3 System Testing 

6 [3 Sys1em Melnlainence 

7 !!3 Docl.mertetion 

Figure 1.1 Project Schedule 
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1.6 CHAPTER OVERVIEW 

This report is further divided into chapter as below: 

Chapter 1 Introduction 

This chapter serves as an introduction to the entire project. This chapter included 

project definition, overview, motivation, objectives, scope, and project schedule. 

Chapter 2 Literature Review 

This chapter focuses on the analysis of current existing system compare to the 

propose system. Mainly. it consists of discussion on the World Wide Web and the 

analysis of existing procurement systems. It also includes the consideration of some 

development tools and technologies for the project. 

Chapter 3 Methodology 

This chapter summarizes the methodology that will be used to develop a system. It 

also covers the explanation about research methods and techniques that will be used 

for the project's problem solving. 

Chapter 4 System Analysis 

This chapter emphasizes the requirements which will be needed to develop the 

project. It includes lists of the software and hardware specifications. Functional 

requirements of the system are expressed in use case diagrams. Besides. non­

functional requirements are also included in this chapter. 
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Chapter S System Design 

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

the structure chart, class diagram, sequence diagram, database design and user 

interface design. 

Cbapter6 System Implementation 

This chapter emphasizes on writing a program that implementing the system design. 

This chapter includes discussion of system development, coding standard. 

development environment and documentations 

Chapter 7 System Testing 

This chapter discuss about the purpose of resting and testing strategy. In addition. 

this chapter explains in details about the unit testing, integration testing and system 

testing. 

Chapter 8 System Evaluation and Conclusion 

This chapter discuss in details about the evaluation of the system like system 

strengths, limitation, future enhancements, problems encountered and solutions for 

the system. Besides, this chapter also serves as a conclusion for the entire project. 
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Literature Review 

CHAPTER2 LITERATURE REVIEW 

2.1 PURPOSE OF LITERATURE REVIEW 

Review of literature is a background study about the knowledge and 

information gained to develop this project. Its' purpose is to get a better 

understanding on the development tools that can be used to develop a project and 

also to get a better knowledge on the development methodologies used while 

developing a project. Besides that, review of literature also enables the developers to 

do comparison on the past-developed projects and study the strength and weakness 

of it. It will also give an overview of how to improve the weakness and fulfill the 

requirements needed. 

2.2 FACT FINDING TECHNIQUES 

Several researches were being conducted in the process of collecting 

requirements and specifications to complete the project. Approaches that being used 

are as below: 

~ Internet research 

Internet is a very effective and significant medium in conducting research. 

The World Wide Web (WWW) was used to observe on the examples and 

theories of the procurement system. Relevant information also gained easily 

through the Internet. Some useful search engines are: 
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http://www.google.com 

http://www.yahoo.search.com 

http://www.msn.com 

Literature Review 

Keywords such as "procurement system'', "electronic procurement system''. 

"clinics", "hospital", etc. were used in this searching process. Procurement 

System examples those being found are not able to access or demonstrate. 

except for the systems' brief introduction about its features and advantages. 

However, the ideas and features are used as the guideline in this project 

analysis phase. Besides. information about development software and 

technologies are collected for comparing purpose. 

);;.- Group discussion and brainstorming sessions 

Brainstorming session among group member, course·mate~ and supervisor. 

is a productive way in collecting ideas. suggestions, and solutions of this 

project. 

>- References 

Materials such as books. magazine, journals. newspapers, and thesis were 

review through for making comparisons and grasp the ideas. Research is not 

only concentrate on procurement system topics. it also take account of the 

software and hardware requirements. However, information about 

Procurement System for A Clinic Group is not much to find through this 

method. 
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Literature Review 

2.3 INTRODUCTION OF INTERNET, INTRANET AND 

EXTRANET 

2.3.1 Internet 

The Internet as we know it today owes its existence to the 1957 launch of a 

Soviet satellite called Sputnik. This event set off a chain of events that eventually 

resulted in the evolution of the Internet. 

After the launch of Sputnik. the Advanced Research Projects Agency (ARP A) 

was founded as President Dwight D. Eisenhower recognized the need for the United 

States to maintain technical superiority. ARPA's mission was to develop 

imaginative and innovative research ideas and become the central research and 

development agency for the Department of Defense (DoD). 

In 1969, DoD tasked ARPA to perform research and experiments with the 

communications links between DoD and miJitary contractors. A primary goal was 

to develop communications systems that could overcome disruptions caused by 

enemy attacks. This marked the beginning of the ARP Anet. The initial system 

connected four sites: 

>-- Stanford Research Institute (SRI) 

)- University of California at Santa Barbara (UCSB) 

). University of California at Los Angeles (UCLA) 

»- University of Utah 

11 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

In the early 1970s, Stanford University was tasked to research and 

experiment with multiple-packet switching technology. That's a mechanism that 

enhanced trustworthiness of communications when some network connections were 

down or unreliable. Consequent research and feasibility experiments led to the 

development of the TCP/IP suite. 

TCP/IP later became a communications standard in l 983 and was added to 

the University of California at Berkeley's BSD version of UNIX. BSD UNIX was a 

primary enabler in allowing numerous computers and computer networks to be 

added to the ARP Anet. 

In 1985, The National Science Foundation (NSF) created the NSFnet 

program. NSF's interest in supercomputing applications led to the requirement for 

high-speed communications links to connect researchers to NSF supercomputer 

centers. NSF developed its own backbone with the assistance of MCI, IBM, and the 

University of Michigan because fail to use the ARPAnet for this purpose. From this 

backbone, a number of regional networks were hung. 

In 1989, ARPA pulled the plug on ARPAnet.. and the NSFnet replaced 

ARP Anet as the backbone of the collection of local and regional TCP/IP networks 

that had become known as the Internet. 

12 
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Literature Review 

2.3.2 Intranet 

Intranet, can be considered as a form of client-server architecture, is a term 

used to refer to the implementation of Internet technologies within a corporate 

organization rather than for external connection to the global Internet. Only selected 

individuals are allowed to access an intranet. Unwanted users on the Internet were 

blocked out from entering their Web pages and servers by using password 

protection, firewalls, and other technologies and techniques. Many organizations are 

figuring out ways to use the Internet for intranet applications. 

Key features of an intranet: 

). Uses Internet-based standards, such as the hypertext markup language 

(HTML), FTP, Telnet, HlTP, the simple mail transfer protocol (SMTP) and 

Web browsers. 

). Uses the TCP/IP protocol suite for local- and wide-area networking. 

}.- Comprises wholly owned content not accessible to the general Internet even 

through the corporation has Internet connections and runs a Web server on 

the Internet. 

). Can be managed, unlike the Internet. 

~ Can be implemented on virtually all platforms with complete 

interoperability. 

). Open architecture means large and growing number of add-on applications 

available across many platforms. 

). Supports a range of distributed computing architectures (few central servers 

or many distributed servers). 
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};> Structured to support integration of "legacy'' information source (data­

bases, existing word processing documents, groupware databases). 

};> Supports a range of media types (audio, video, interactive applications). 

Some common uses of intranet include providing access to online, internal 

phone books. procedure manuals, and training materials; enabling employees to 

check inventories and order suppliers; and enabling employees to check and modify 

their personal benefit plan. Literally any internal business process can be supported, 

particularly those processes that involve the conveyance of information. 1n large 

and small organizations, intranets are almost always the best way to distribute a 

wide variety of internal corporate information because producing and distributing 

paper is usually slower and more expensive. For instance, nearly every organization 

publishes a quarterly product-pricing sheet or a policy manual. These documents are 

often hundreds of pages long, are published several times a year, and are copied and 

delivered to thousands and thousands of people. This is not only a very expensive 

process, but in most situations the information change rapidly and consequently the 

shelf life of the document is not very long. The information is often out-of-date by 

the time it arrives in the hands of the users. Putting these documents on the Web 

enables employees throughout the world to quickly, easily, and inexpensively access 

them there. Moreover, any change in the document is automatically reflected in the 

views of the document that everyone sees. 

lntranets expedite application distribution and updating. It can lower the 

total cost of ownership (TCO) by reducing software maintenance and update cost. 
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Computing staff can place software updates and patches on the intranet and then 

provide a script to update employee workstations automatically the next time they 

Jog on. 

2.3.3 Extranet 

Extranets are used to connect companies with suppliers or other business 

partners. An extranet can be any of the following types: a public network. a secure 

(private) network. or a virtual private network (VPN). 

2.3.3. 1 Public network 

A public network extranet exists when an organization allows the public to 

access its intranet from any public network, such as the Internet~ or when two or 

more companies agree to link their intranets using a public network. Security is an 

issue in this configuration even some firewall checking are provided. To secure 

transaction between cooperating companies. each of them must provide protection 

for outgoing information before that information passes from each intranet onto the 

public network. 

2.3.3.2. Private network 

A private network is a private, leased-line connection between two 

companies that physically connects their intranets to one another. A leased line is a 

pennanent.. dedicated telephone connection between two points and is always active. 
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The private networks provide a high security protection against the messages 

flowing on it. However, this configuration is very costly and time-consuming. 

2.3.3.3 Virtual Private Network (VPN) 

A Virtual Private Network (VPN) extranet is a network that uses public 

networks and their protocols to send data to partners, customers, suppliers, and 

employees by using a system called "tunnelling" or "encapsulation". A VPN 

provides security shells, with the most sensitive data under the tightest control. 

Most extranets are implemented either as LAN-to-LAN extranets or client/server 

extranets. VPNs are designed to save money, so it does not require a leased line 

during connection. Each cooperating company's intranet is connected using the 

Internet. Unlike private networks, VPNs establish short-term logical connections in 

real time that are broken once the communication session ends. 

Information on extranets is secure to prevent security breaches from 

unauthorized users. Authorized users connect transparently to another company's 

network via the extranet. Many firms are using the extranets to support their 

business-to-business commerce with other forms such as: 

An extranet may be set up through the Internet. but frequently it is separate 

network connecting businesses to one another. However, some extranets such as 

private networks use the Internet protocols and technology to drive communications 

among them. 

16 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

2.4 THE WORLD WIDE WEB 

The World Wide Web (WWW) or the Web, is a subset of the computers on the 

Internet that are connected to each other in a specific way that makes those 

computers and their contents easily accessible to each other. The Web is a system 

consisting of an internationally distributed collection of multimedia files supported 

by clients (users) and servers (information providers). Each file is addressed in a 

consistent manner using its universal resource locator (URL). The files from the 

providers are viewed by the clients using browsers such as Mosaic. Netscape 

Navigator, or Microsoft's Internet Explorer. Browsers are fast becoming a standard 

Internet tool. The WWW links the various tools used on the Internet by providing 

users with a simple, consistent interface to a wide variety of information. The 

WWW supports text documents, Telnet sessions. sounds, graphics, file transfers and 

more by using hypertext. A hypertext text document not only contains information, 

but also links to other documents that contain related information. The standard 

method of formatting Web pages is to use hypertext markup language (HTML). 

HTML is a language that includes a set of codes attached to text. These codes are 

translated by the Web browser and result in a formatted Web page. 

The number of Web sites has grown even more rapidly than the Internet 

itself. The number of Web site is currently estimated to be well over eight million 

and the number of Web documents is likely over a billion. As more people gain 

access to the Web, commercial interest in using the Web to conduct business will 

increase and the variety of non-business uses will become even greater. 

17 

Univ
ers

ity
 of

 M
ala

ya



literature Review 

2.5 ADVANTAGES OF WEB APPLICATION 

DEVELOPMENT 

Developing applications using Web-related technologies grasp a lot of 

advantages over developing traditional infonnation systems and end-user 

applications. This is factual whether the applications are being developed for 

internal users on an intranet or external users on the Web. The benefits of 

developing the web-related application can be seen from the perspective of both the 

users and the developers. 

2.S.1 The Users Perspective 

Applications are developed primarily for the end-users. Therefore. it's 

critical that developed applications should be easy and intuitive for users. For 

instance, internal users can easily access to organizational information and external 

users can access to databases and applications that provided. Fortunately, Web 

applications provide many benefits to end-users that aren't as readily achievable by 

using traditional systems-development tools. Here are just a few of the benefits: 

> Graphical user interfaces 

> Abstraction of applications and query languages using forms 

> Browser customization 

> Quick and easy access to information, databases, and applications 
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2.5.1.1 Graphical User Interfaces (GUI) 

GUis make Ufe easier for end-users by enabling them to point and click to 

navigate applications. This makes selecting from lists, scrolling pages of 

information, viewing graphics. and entering inputs far easier than non-graphical 

systems. Standard HTML documents read by a variety of Web browsers are 

rendered in a common way regardless of the browser and the platform they are on. 

Users can concentrate on their work and retrieve the information from these 

applications instead of worrying about the details of making the application run. 

2.5.1.2 Abstraction of Applications and Query Languages 

HTML forms and hypertext links provide mechanisms by which the details 

of an application can be abstracted for the user. Users no longer are required to have 

detailed knowledge of the application. Instead. they're presented with forms 

complete with text-entry boxes, selection lists, scrollable menus, radio buttons, and 

checkboxes. These user-input objects guide the user to enter the information needed 

for a database query to be constructed by the application. Users just need to 

concentrate on how they can use the results of the application to their benefit. 

2.5.1.3 Browser Cunomization 

The current generation of graphical Web browsers enables users to 

customize many attributes to suit their tastes and preferences. There are some of the 

attributes that are user-configurable, for instances general appearance, font style, text, 

background, link colors, image-rendering characteristics, plug-ins and helper 

applications definitions, language and newsgroup access. 
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2.5.J.4 Quick and Easy Access to Information 

Infonnation has no value unless users can readily access it. For this. Web 

applications have provided common interfaces to under-used corporate databases in 

many intranet applications. In addition, agencies seeking to provide the public with 

access to the volumes of infonnation they produce are finding that relatively simple 

Web interfaces provide users with access to a variety of information sources 

previously unavailable. Not only is the information being made available, but Web 

database applications are being developed that enable users to perform complex 

searches of the information by just clicking the mouse a few times. 

2.5.2 The Developers Perspective 

Web technologies provide developers with a number of advantages over 

traditional development tools: 

> Standard technologies 

> Short learning curves 

).> Cross-platform compatibility 

)...- Ease of integration 

);;>- Rapid GUI development 

2.5.2.J Standard Technologies 

Web applications are built on standardized protocols such as TCP/IP and 

HTTP. and on technologies such as HTML and CGI. Using a common network 

protocol (TCP/IP) as well as a browser/server communications protocol (HTTP) 

makes life easier for developers, because they don't need to worry about the 
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implementation details. Web servers, browsers, and the computers on which they 

reside already have this built-in support. Developers can concentrate on the 

application instead of the communications details. 

2.5.2.2 Short Learning Curves 

HTML is relatively easy to master quickly compare to traditional 

programming languages. In fact, several development tools. such as Microsoft's 

FrontPage, provide even novice HTML developers with development tools that are 

as easy to use as most word processors. This means that non-programmers-even 

end users--can participate in developing GUl front ends to applications. Th\s 

capability enables programmers to concentrate more on developing the uoderlying 

applications to be run on the server. 

2.5.2.3 Cross-Platform Compatibility 

Browsers are obtainable for almost any make or model of computer. 

Furthermore, by using standard HTML, developed applications interfaces will run 

on most graphical browsers on almost any machine. Graphical user interfaces do 

not need to be specifically coded for the platform on which they will run. Web 

applications also leverage benefits of the client/server model of computing. The 

application is developed for a single runtime environment because it resides on the 

Web server host. This means that any computer running a browser, whether it's a 

PC running Windows, a Macintosh, or a UNIX workstation can access the same 

applications. 

21 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

2.5.2.4 Ease of Integration 

Since HTML provides the capability to easily invoke server-side programs 

via CGI or a Web server API. developers only need to know how to work within the 

CGI/server API environment in order to integrate CGI/API programs with new or 

existing applications such as databases or graphics-generation utilities. Databases 

can be accessed in CGJ programs using familiar database APls. CGI/server APJs 

are the glue that connects HTML GUls on a Web browser to full-fledged 

applications on a Web server. 

2.5.2.5 Rapid GUI Development 

The most time-consuming aspect developed applications using a windowing 

system actually is coding the user interfaces. Nevertheless, using HTML (as well as 

ActiveX controls and VBScript) as a GUI development environment reverses this 

situation. Often, browser-based interfaces can be developed rapidly, which enables 

developers to concentrate on the development of the underlying application. ft 

results shorter development cycles. Besides, modifications and enhancements to 

HTML and VBScript code typically are much faster than traditional development 

environments. 
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2.6 INTORDUCTION TO .NET TECHNOLOGY 

2.6.1 Defining the Basis Element of .NET 

Microsoft .NET is a set of Microsoft software technologies for connecting 

the world of information, people, systems, and devices. It enables an unprecedented 

level of software integration through the use of XML Web services: small, discrete. 

building-block applications that connect to each other - as well as to other, larger 

applications - via the Internet. 

Figure 2.1 .NET Technology 

Smart 
Chen ts 

Developer 
Tools 

Servers 

.NET is infused into the products that make up the Microsoft platform. 

providing the ability to quickly and reliably build, host. deploy, and utilize secure 

and connected solutions using XML Web services. The Microsoft platform provides 
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a suite of developer tools, client applications, XML Web services, and servers 

necessary to participate in this connected world. 

2.6.2 XML Web Services 

XML Web services are small, reusable applications written in XML, a 

universal language for data exchange. They allow data to be communicated across 

the Internet (or internal intranet) between otherwise unconnected sources that are 

enabled to host or act on them, for example: 

• C/ien1-to-clien1: "Smart" clients or devices can host and apply XML Web 

services that allow data to be shared anywhere and anytime. 

• Client-to-server: XML Web services can share data from a server 

application to a desktop or mobile computing device via the Internet. 

• Server-to-server: XML Web services provide a common interface between 

existing applications within an environment of independent servers. 

• Service-to-service: XML Web services can work together in sequence to 

create a more complex data operation. 

2.6.3 Smart Clients 

"Smart" client application software and operating systems enable PCs and 

other smart computing devices to act on XML Web services, allowing anywhere, 

anytime access to infonnation. 
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2.6.4 Servers 

With Microsoft® .NET, businesses will be able to tum key processes into 

XML Web services. From the schedule for a doctor's office to the catalog for a 

book seller to an exchange rate calculator for world currencies-XML Web services 

created and hosted by one company or individual can be used by millions of others 

in varied combinations to produce highly personal, intelligent computing 

experiences. 

This distributed model of computing will put increasing demands on server 

infrastructures. 

)iii- Secure, scalable servers that deeply integrate XML wi II provide the 

backbone for hosting and deploying .NET software and services. 

~ Microsoft Windows® 2000 Server, the upcoming Windows .NET Server 

family, and the Microsoft .NET Enterprise Servers are the best servers to fill 

this role. 

2.6.4.1 Benefits of .NET Servers 

).I- Accelerate the integration of systems, applications, and partners using XML 

Web services through the servers' deep level support of XML. 

~ Facilitate aggregation of XML Web services into truly rich user experiences. 

~ Build on legacy systems rather than ripping and replacing, through simple 

access to mainframes with Microsoft Host Integration Server and automatic 

conversions of existing data formats into XML with Microsoft BizTalk 

Server. 

25 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

2.6.4.2 Ser11er Infrastructure 

The Microsoft .NET Enterprise Servers, Windows 2000 Server family, and 

the upcoming Windows .NET Server family. with their built-in security. their 

support for XML and their ability to quickly scale-out to meet increased demands, 

provide the best solution to host and deploy XML Web services . 

2.6.4.3 . NET Enterprise Ser11ers 

The .NET Enterprise Server family accelerates the integration of systems. 

applications. and partners using XML Web services through the servers' deep level 

support of XML. This deep support of XML allows enterprises to build on legacy 

systems rather than ripping and replacing them. For example. Microsoft Host 

Integration Server provides simple access to mainframes and Microsoft BizTalk™ 

Server offers automatic conversions of existing data formats into XML. 

2.6.5 Developer Tools 

With Microsoft® VisuaJ Studio® .NET and the .NET Framework, 

developers can develop XML Web services quickly and integrate them easily with 

other applications. Most developers can leverage existing skills, because the .NET 

Framework's common language runtime allows you to develop Web services using 

any modem program language. 

);;> Microsoft Visual Studio .NET and the Microsoft .NET Framework supply a 

complete solutton for developers to build, deploy, and run XML Web 

services. 
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);;- These tools maximize the performance, reliability. and security of XML Web 

services. 

Benefits of .NET Framework and Visual Studio .NET: 

>-- Quickly and easily create cutting edge XML Web services and applications 

that scale and integrate easily. 

}ii- Improve the reliability, scalability, and security of your application 

using .NET Framework's application execution environment. 

,. Tap the broadest developer talent through the .NET Framework and Visual 

Studio .NET support for most modem programming languages. 

>-- Enable use of existing skills to create solutions for a wide range of devices. 

2. 7 DEFINITIONS 

• What is Procurement? 

Procurement means buying, purchasing, leasing or acquiring any 

commodities, equipment., services & construction. It also includes all 

functions that pertain to the obtaining of any commodities, equipment, 

services or construction, including description of requirements, selection and 

solicitation of sources, preparation and award of contract and all phases of 

contract administration. 
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• What is Electronic Procurement System? 

Electronic Procurement (E-Procurement) is the combination of the existing 

procurement system and the internet technology. E-Procurement is a user­

friendJy, Internet-based purchasing system that offers electronic purchase 

order processing and enhanced administrative functions to buyers and 

suppliers, resulting in operational efficiencies and potential cost savings. 

The E-Procurement Service features the most modem business and 

commercial practices from the private sector and the most current technical 

capabilities offered by the Internet that wiJI provide cost-saving opportunities 

to both suppliers and the state. With this online procurement system, the 

process of buying and purchasing can actuaJly be all done through the Web. 

The process of cataJogue preparation, pricing, data changing, bidding, bid 

selecting and other works will be aJI automated or semi-automated done by 

the web-application. The procurement agents need not make thousands of 

calls and checking aJl the forms' validity and comparing the prices with lots 

of data entry and etc. On the other words, data entry jobs are all done by the 

suppliers themselves. A procurement agent's job is to update the online 

system from time to time. 

• What is Clinic Group? 

Clinic Group is a group of clinics that located in a same building or in a same 

area. Nonnally the clinic group would be known as policlinic, medical 

center, specialist center, or even been known as hospital. 
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2.8 REVIEW ON EXISTING SYSTEM 

Jn order to have better understanding of the e-procurement system, the 

Internet was used as the tools to seek for example and relevant information. The 

information gained was being a valuable and useful guideline during the 

development of this project. 

2.8.1 Frontier Medical - Online Medical Procurement 

http: //www.frontiermedical.co.uk/services.html 

Frontier Medical is a medical center that provides a range of medical 

services including health awareness initiatives, various training pro~rarnmes, 

consultancy, remote site medical support. health care management and online 

medical procurement. The online medical procurement page, which called 

medekir.com offers the following features: 

•!• This Website is providing the online registration and login services to 

supplier who will be interested becoming registered supplier for Frontier 

Medical center. 

•!• This Website also provides other information about the procurement 

system's provider. 

Personal Evaluation: 

•!• The design is quite well in this site. It is very simple but attractive because 

of the color and the design. 
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•!• This Website has a security login method, where the administrator and 

supplier have their own login menu each. 

•!• This Website doesn't provide a guideline about procurement information to 

supplier. For example. it doesn't have a list of bidden items. 

2.8.2 Eastern State Hospital - Online Purchasing Guide Directory 

http://www.eastemstatehospital.org/purchas.htm#V EN DOR 

Eastern State Hospital is a private hospital located at Williamsburg, VA. An 

official Website had been developed for providing all the information about the 

hospital. It bas an OoJine Purchasing Guide Directory Web page, which offers the 

following features: 

•!• This Website providing a detail guideline for on-line purchasing to supplier 

before the process of procurement. 

•!• It also provides on-line services of "Invitation for Bids" and "Request for 

Proposal" to supplier. 

Personal Evaluation: 

•!• This Website is lacking of graphical design for the interface. 

•!• This Website doesn't offer on-line registration and login services for the 

suppliers. 

•) The provided detail guideline is good, but too much with text presentation. 
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2.8.3 The Scarborough Hospital - Suppliers and Contactors Section 

http://tsh.to/suppl iers/procurement.htm I 

The Scarborough Hospital also has a developed official Website which 

providing all the information about the hospital. There is a Supplier and 

Constructors Section on the Website where some information listing from the 

hospital, such as procurement guidelines, delivery direction and accounting inquiries. 

The Web page of Hospital Procurement and Purchasing Guidelines offers features 

below: 

•!• This Web page is providing a detail guideline for the hospital procurement 

and purchasing transaction process to supplier. 

Personal Evaluation: 

•:• This Web page is quite well designed, especially the attractive of color 

design. 

•!• This Web page doesn't offer the on-line registration and login services for 

suppliers. 

•!• Suppliers can have a better understanding about the procedure before making 

procurement transaction with hospital. 
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2.9 CLIENT/SERVER ARCIDTECTURE 

As a result of the limitations of file sharing architectures, the client/server 

architecture emerged. This approach introduced a database server to replace the file 

server. Using a relational database management system (DBMS), user queries could 

be answered directly. 

The client/server architecture reduced network traffic by providing a query 

response rather than total file transfer. It improves multi-user updating through a 

GUI front end to a shared database. In client/server architectures, Remote Procedure 

Calls (RPCs) or standard query language (SQL) statements are typically used to 

communicate between the client and server. 

2.9.1 Two-tier Client/Server Architecture 

With two tier client/server architectures, the user system interface is usually 

located in the user's desktop environment and the database management services are 

usually in a server that is a more powerful machine that services many clients. 

Two tier architectures consist of three components distributed in two layers, 

client (requester of services) and server (provider of services). The three 

components are: 

~ User System Interface (such as session, text input. dialog, and display 

management services) 
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~ Processing Management (such as process development, process enactment, 

process monitoring, and process resource services) 

~ Database Management (such as data and file services) provides stored 

procedures and triggers. 

The two-tier client/server architecture is a good solution for distributed 

computing when work groups are defined as a dozen to I 00 people interacting on a 

LAN simultaneously. 

It does have a number of limitations. When the number of users exceeds 100, 

performance begins to deteriorate. This limitation is a result of the server 

maintaining a connection via "keep-alive" messages with each client, even when no 

work is being done. 

A second limitation of the two tier architecture is that implementation of 

processing management services using vendor proprietary database procedures 

restricts flexibility and choice of DBMS for applications. Finally, current 

implementations of the two-tier architecture provide limited flexibility in moving 

(repartitioning) program functionality from one server to another without manually 

regenerating procedural code. 

Another limitation is regarding system administration and configuration. 

Two tier architectures can be difficult to administer and maintain because when 

applications reside on the client, every upgrade must be delivered, installed, and 
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tested on each client. The typical lack of unifonnity in the client configurations and 

lack of control over subsequent configuration changes increase administrative 

workload. 

Furthennore. the two-tiered architecture is not effective running batch 

programs. The client is typically tied up until the batch job finishes, even if the job 

executes on the server~ thus, the batch job and client users are negatively affected. 

Figure 2.2 Two-Tier Client/Server 

2.9.2 Three-Tier Client/Server Architecture 

t1ient: 
Input&:. 
Prcscnlalion 

Three-tier architecture (also referred to as the multi-tier architecture) 

emerged to overcome the limitations of the two-tier architecture. 

In a three-tier architecture, an intermediate connecting layer is introduced. 

Each of the client programs and servers then communicate with the intermediate 

layer. This provides a clear separation of the client programs from the data 

sources/sinks and allows them to be maintained more easily. Servers are typically 

34 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

SQL databases but they could equally be devices as well as other types of databases. 

There are a variety of ways of implementing this middle tier, such as transaction 

processing monitors, message servers, or application servers. The middle tier can 

perfonn queuing, application execution, and database staging. For example, if the 

middle tier provides queuing, the client can deliver its request to the middle layer 

and disengage because the middle tier wilJ access the data and retµm the answer to 

the client. ln addition the middle layer adds scheduling and prioritisation for work 

in progress. 

The three-tier client/server architecture has been shown to improve 

perfonnance for groups with a large number of users (in the thousands) and 

improves flexibility when compared to the two-tier approach. Flexibility in 

partitioning can be a simple as "dragging and dropping" application code modules 

onto different computers in some three-tier architecture. 

A limitation with three tier architectures is that the development environment 

is reportedly more difficult to use than the visually oriented development of two tier 

applications. Recently, mainframes have found a new use as servers in three tier 

architectures. 

Advantages of 3-tier client/server architecture: 

>o> Unlike in most two-tier implementations, the three-tier presentation client is 

not required to understand SQL. This added flexibility allows a finn to 
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access legacy data and simplifies the introduction of new database 

technologies. 

}- Having separate software entities allows for the parallel development of 

individual tiers by application specialists. 

}- Provides for more flexible resource allocation. Middle-tier functionality 

servers are highly portable and can be dynamically allocated and shifted as 

the needs of the organization change. Network traffic may be reduced. 

}.- Reusable logic reduces subsequent development efforts, minimizes the 

maintenance workload. and decreases migration costs when switching client 

applications. 

LE1 1~~ 
------------------------- t ------ - -------------~--1-n -A~p-p-lica_ti_on-

server 

------------------------- --- - ----------------~--
~1-'Local'---or-­

,.=:::::;;;i;., Remote 

Figure 2.3 Three-Tier Client/Server 
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2.10 TOOLS AND TECHNOLOGIES CONSIDERATION 

Nowadays, the web technology is expanded and improved rapidly. various 

technologies emerge to create and design a sophisticated web application. In search 

for the most efficient development tools, this section wi11 briefly consider the 

technology of the current web-based system and at the same time highlight the 

appropriate new technology. 

2.10.1 Development Platform 

Choosing an appropriate development platform is the preliminary task before 

selecting suitable development tools. Typically. the development platform should 

always be the most cost-effective in the industry and available through numerous 

channels with a wide range of choice and tradeoffs regarding price, quality, delivery. 

support. performance, and so on. It is better to have a wide range of cost-effective 

applications and supporting software, such as programmer tools. This is to assure its 

platforms so as to support evolving hardware and increasing software demand. 

2.10.1.J Windows 2000 

Microsoft Windows 2000 is a multipurpose server operating system. 

Windows 2000 Professional is a complete platform available for building and 

hosting web based applications with the new features introduced with the Windows 

2000 Option Pack. Now, it is an easy server operating system available. 
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Benefits of Windows 2000 Platfonn: 

Point-to-point Tunneling Protocol {PPTP) of Windows 2000 provides a way 

to use public data networks, such as the Internet, to create a virtual private 

network-connecting client PCs with servers. PPTP offers protocol 

encapsulation to support multiple protocols via TCP I IP connections and 

data encryption. 

System Policy Editor and User Profiles of Windows 2000 allow system 

administrators to manage and maintain users' desktops in a consistency 

manor. System policies are used for the standardization of desktop 

configurations and control the user work environment and actions. 

New application programming interfaces for server application developers 

and better server performance deliver improved throughput and scalability 

for server applications such as Microsoft SQL Server. 

The Task Manager of Windows 2000 is an integrated tool for monitoring 

applications and reports key performance metrics of the Windows 2000 

system. It provides information on each application and process that are 

running on the workstation, as well as memory and CPU usage. 

Improved Windows 2000 Diagnostics Tool allowed for easy examination of 

the system resources such as IRQ, OMA and 10 addresses. all presented in 

an easy-to-view graphical tool. 

ft&. Network Monitor of Windows 2000 is a powerful network diagnostic tool 

allows examining network and from the server at the packet-level. It makes 

troubleshooting network problems easier. 
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4 Windows 2000 allows Object Linking and Embedding (OLE). It can 

combine the information from several applications into one compound 

document using the special OLE capabilities of Window-based application. 

2.10.J.2 Windows NT 

Windows NT is the operating system for personal computer created for users 

and business requiring advanced capability. 1t is actually comprise of two products: 

Microsoft NT Workstation and Microsoft NT Server. The workstation is a little 

safer than Windows 98 and Windows 95. 

It is designed for users especially business users, who need faster 

performance. The server is designed for business machines that need to provide 

services for LAN-attached computers. Together with an Internet server such as 

Microsoft's Internet Information Server (IIS). it is required for a Windows system 

that plans to serve Web pages. The latest version. the Windows NT Server version 

5.0 is now available, called Windows 2000. 

Whereas, system requirements for Windows NT 4.0 Option Pack are the 

system need to be installed both Windows NT Service Pack 3 and Service Pack 4 

and Microsoft Internet Explorer 4.0 I. In order to run Internet Information Server 

4.0 (I IS) and any other features on the Windows NT 4.0 Option Pack. 

Jn term of networking, Microsoft Windows NT Server 4.0 works with 

Microsoft LAN Manager, Microsoft Windows for Workgroups operating system. 
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AppleTalk. DECPATH WORKS. IBMLAN Server. IBMSNA networks. the Internet 

NFSnetworks. Novell NetWare. Remote Access Services by way of ISON, X.25. 

and standard phone lines and TCUlP networks. 

2.10.1.3 LINUX 

What is now known as Linux began life as a small student project at the 

University of Helsinki in Finland. The Linux operating system is a small. UNIX­

like operating system. which is a rather remarkable operating system that works very 

well. is very stable. and rivals offerings from Microsoft. Apple. and Sun. Linux 

offers the following features: 

M11/11tasking- Linux natively runs more than one task (program} at a time in 

a UNIX-like fashion. It also supports preemptive multitasking. where 

priorities can be set for djfferent processes. 

Multi-user - Many users can be networked to a single Linux server. Linux is 

the least expensive, and perhaps best-featured. multi-user operating system 

on the planet today. 

User-friendly - The X Window System interface and a slew of great tools 

make Linux easy to use. 

Today. Linux claims half a million users. and that number keeps growing 

every day. One reason is cost - Linux itself is free of charge. and only those who 

package a Linux distribution charge for it (and many don't charge at all). These 
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distributions. such as Red Hat Linux, vary as to their installation processes and 

accompanying tools. 

2.10.2 Database Management System · 

Database technology is used in a variety of applications, which some serve 

only a single user on a single computer and others are for multi-users. The Database 

V Management System is the tool that enables us to manage and interact with the 

database. 

2.10.2.J Microsoft SQL Server 2000 

Microsoft SQL Server 2000 is a single process, multithreaded relational 

database server primarily intent for transactional processing. It is a key component 

in answering data management requirement. which require a large amount of 

infonnation and serve many different simultaneous users. It is tightly integrated 

with the Microsoft Back Office family product to enable organization to improve the 

decision's making process and the streamline of the business process. Microsoft 

SQL Server 2000 provides innovations in performance, reliability and scalability as 

below: 

Scalability - SQL server is designed to accommodate more data, transactions 

and users with ease. The query processor in SQL Server also provides 

powerful support for large databases and complex queries. 

41 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

Data Warehouse - The data transformation services make it easy to import, 

export and transform heterogeneous data using OLE Database, Open 

Database. 

Internet, Intranet and Commerce - The full-text search supports the linguistic 

search to create special indexes of pertinent words and phrases in selected 

columns of selected table. 

Ease of Use - Microsoft SQL Server automates standard database 

administration operations and adds some sophisticated new tools to simplify 

the managing complex operations. 

Connectivity (ODBC) or text-only files - This means that it provides 

automatic distributed update capability across two or more SQL. 

2.10.2.2 Microsoft Access 2000 

Microsoft Access 2000 is a Windows-based database management system, 

which runs under the Windows 95/98/2000/NT operating system. Access offers an 

easy-to-use database for managing and sharing data. It also adds increased 

integration with the Web for easier sharing of data across a variety of platforms and 

user levels. It enables sharing of database among the co-workers over the Internet, 

searching and retrieving the information quickly, and taking advantage of automated, 

pre-packaged solutions to quickly create databases. 
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Also, Stat/Transfer can be used to convert data between Microsoft Access 

and your favorite spreadsheet, database or statistical package. Besides that, data in 

Microsoft Access can be migrated to the Microsoft SQL Server. 

Benefits ofMkrosoft Access: 

An easy-to-use tool for easily finding infonnation that provides consistency 

and integration with the other applications in the office suite. 

Access 2000 allows easily sharing information via the corporate Intranet and 

the ability to easily host a database within the browser. 

User may create solutions that combine the easy-to-use of the Acct:ss 

interface (client) with the scalability and reliability of SQL server. 

2.10.2.3 MySQL 

MySQL consists of a server daemon .. mysqld" and many different client 

programs/libraries, which, is an implementation for the client/server. lt is a true 

multi-user, multi-threaded SQL (Structured Query Language - the most popular 

database language in the world) database server. 

Speed, robustness and ease of use are major consideration in M)SQL. 

MySQL is built based on a set of routines that have been used in highly demanding 

production environment for many years. It already offers a rich and highly useful 

function set while it is still in development. 
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Database servers typically use some type of a monitor application to do 

system administration. This application can be character based, or graphical and the 

administrator will most likely use both since each has its strengths in different areas 

of system administration. 

2.10.3 Web Server Technology 

A web server is a program that, using the client I server model and the world 

wide web's Hypertext Transfer Protocol (HlTP), serves the files that form web 

pages to web users, whole computers contain HTTP clients that forward their 

requests. Every computer on the Internet that contains a web site must have a web 

server program or else the site files must be sent to a computer that has a web server 

program. Web servers often come as part of a larger package of internet-related and 

intranet-related programs for serving e-mail, downloading requests for FTP files, 

and building and publishing web pages. 

2.10.3.J Internet Information Server 5.0 (1IS) 

Microsoft Internet Information Server 5.0 is the latest addition to Microsoft's 

Back Office family of products that enables the publishing and distribution of 

information on the internet. In other words, it is a web server integrated into 

Windows NT Server. Microsoft. Internet Information Server is required to access 

applications based on Microsoft Active Server Pages. 

IIS is typical of many Microsoft Windows-based products. It supports the 

Windows GUJ and provides integration with other Windows mechanisms, such as 
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Active Directory, MS SQL Server and Windows Security services. IIS also 

leverages the benefits of COM+. On the downside, IIS requires additional Microsoft: 

products. such as Windows 2000 or Active Directory. This dependency causes a 

worry of potential lock in to Microsoft products and strategy for some companies. 

HS is optimized for Windows NT Server and takes advantage of the security, 

which NT Server provides. The HS is made up of three different components 

namely the World Wide Web (WWW) server, File Transfer Protocol (FPT) and 

Gopher (Gopher) server which support Virtual Server, Virtual Directories. Logging 

to ODBC databases. common Gateway lnterface (CGI). Internet Server Application 

Programming Interface (lSAPl) and Secure Sockets Layer (SSL). 

IIS can write file security and application events to the Windows event log. 

which can then be viewed using standard Windows tools. such as Event Viewer. IIS 

also provides logging to any ODBC database. In fact. multiple 11S servers can log to 

a single ODBC database. 

The configuration and management of internet services that can done 

through the Internet Service Manager. Any services on any of the servers can be 

started and stopped as well as configuration and management properties such as 

access permissions and logon some basic and enhanced security. JIS requires a valid 

username and password for authentication in order to gain access to the information. 

The usemames must be valid usemames on the computer running ns. or from a 
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Windows NT domain accessible from the US machine. It also offers controlling 

access via an 1P address. 

2.10.3.2 Apache Web Server 

Apache Web Server is free Web server software that provides powerful and 

efficient performance. Apache is able to runs on many platforms such as Microsoft 

NT, OS/2, AIX, HP-UX, Iris, Linux, Solaris and several other operating systems. 

Apache has a built-in search engine and HTML authoring tools and also 

supports FTP. Apache's application development tools support CGJ (Common 

Gateway Interface), SSI (Server Side Includes), and several proprietary APls 

(Application Program Interfaces). SSI is a type of HTML comment that directs the 

Web server to dynamically generate data for Web page when it is requested. 

On the security matter, Apache supports password authentication and digital 

certificate authentication. It allows administrators to easily set up password­

protected pages with enormous numbers of authorized users, without slowing down 

the server. Server access can be restricted by domain name, by IP address, or by 

user and group. Besides, Apache can prohibit access by directory or file, and 

supports SSL (Secure Sockets Layer). 

Apache is also flexible enough to perform multiple Directory Index 

directives, where administrators can instruct the server to either send back index 

.html or run index .cgi when a directory URL is requested, which ever it finds in the 
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directory. Apache server uses Open Database Connectivity (ODBC) standard and 

can access Oracle, Sybase. Microsoft SQL Server. and IBM's DB2 database. 

Apache also supports Active Server Pages (ASPs) and Java servlets. 

Today the Apache server is the most widely implemented Wed server on the 

Internet area. It offers a powerful and customisable approach. 1t has been shown to 

be substantially faster, more stable and more feature-full than many other Web 

servers. Apache is the ideaJ choice for the sites that received high capacity of hits 

per day. 

2.10.4 Web Development Technology 

2.10.".J Active Server Page .NET (ASP.NET) 

ASP.NET is a programming framework built on the common language 

runtime that can be used on a server to build powerful Web applications. ASP.NET 

offers several important advantages over previous Web development models: 

Enhanced Performance - ASP.NET is compiled common language runtime 

code running on the server. Unlike its interpreted predecessors. ASP.NET 

can take advantage of early binding. just-in-time compilation, native 

optimization, and caching services right out of the box. This amounts to 

dramatically better performance before ever write a line of code. 

World-Class Tool Support - The ASP.NET framework is complemented by a 

rich toolbox and designer in the Visual Studio integrated development 

47 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

environment. WYSJWYG editjng. drag-and-drop server controls, and 

automatic deployment are just a few of the features this powerful tool 

provides. 

Power and Flexibility- Because ASP.NET is based on the common language 

runtime, the power and flexibility of that entire platfonn is available to Web 

application developers. The .NET Framework class library, Messaging, and 

Data Access solutions are all seamlessly accessible from the Web. ASP.NET 

is also language-independent, so can choose the language that best applies to 

the application or partition the application across many languages. Further, 

common language runtime interoperability guarantees that the existing 

investment in COM-based development is preserved when migrating to 

ASP.NET. 

Simplicity - ASP.NET makes it easy to perfonn common tasks, from simple 

fonn submission and client authenticatjon to deployment and site 

configuration. For example, the ASP.NET page framework allows to build 

user interfaces that cleanly separate application logic from presentation code 

and to handle events in a simple, Visual Basic - like forms processing model. 

Additionally, the common language runtime simplifies development, with 

managed code services such as automatic reference counting and garbage 

collection. 

Manageability - ASP.NET employs a text-based, hierarchical configuration 

system, which simplifies applying settings to the server environment and 

48 

Univ
ers

ity
 of

 M
ala

ya



Literature Review 

Web applications. Because configuration information is stored as plain text, 

new settings may be applied without the aid of local administration tools. 

This "zero local administration" philosophy extends to deploying ASP.NET 

Framework applications as well. An ASP.NET Framework application is 

deployed to a server simply by copying the necessary files to the server. No 

server restart is required, even to deploy or replace running compiled code. 

Scalability and Availability - ASP.NET has been designed with scalability in 

mind, with features specifically tailored to improve performance in clustered 

and multiprocessor environments. Further, processes are closely monitored 

and managed by the ASP.NET runtime. so that if one misbehaves (leaks, 

deadlocks), a new process can be created in its place, which helps keep the 

application constantly available to handle requests. 

Customizability and Extensibility - ASP.NET delivers a well-factored 

architecture that allows developers to "plug-in" their code at the appropriate 

level. Jn fact. it is possible to extend or replace any subcomponent of the 

ASP.NET runtime with own custom-written component. Implementing 

custom authentication or state services has never been easier. 

Security - With built in Windows authentication and per-application 

configuration, the applications can be assured that are secure. 
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2.10.4.2 Common Gateway Interface (CG/) 

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

pass a Web user's request to an application 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 entering a Web site address), the server sends back the 

requested page. However, when a user fills out a form on a Web page and sends it 

in, it usually needs to be processed by an application program. The Web server 

typically passes the form information to a small application program that processes 

the data and may send back a confirmation message. This method or convention for 

passing data back and forth between the server and the application is called the 

common gateway interface (CGI). It is part of the Web's Hypertext Transfer 

Protocol (HTTP). 

Any script can be called a CGI script as long as it is installed on the server 

end. The majority of CGI scripts are written in Perl. with C or C++ and Java being 

the next most common. CGJ is installed on the server end that makes it able to do 

things such as submit a form, create a guest book or forum. keep track of and rotate 

advertisements, and much more. 

The server also has the capability to redirect data to any email address. 

persist data, dynamically serve out different content to the browser. among many 

other things that the browser alone simply cannot do. 
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2.10.4.3 VBScript 

VBScript is Microsoft's scripting language for the Internet. VBScript has 

been designed to leverage the skills of millions of Visual Basic programmers to the 

Internet. VBScript can be used to easily create active Web pages. VBScript code is 

lightweight. fast. and has been optimized to be transmitted via the Internet. Since 

VBScript is supported by Microsoft, in the near future a great deal of VBScript/ 

Windows NT/ 951 MSOfficeBackoffice integration will be seen. The main features 

of VB Script are as below: 

On the client side, there is the opportunity to interact with ActiveX controls 

to provide active and interesting content. 

On the server side, the integration with ASP and other components enable to 

create dynamic pages. 

There are a number of conversion functions that are supported in VBScript. 

The most glaring omission is the Fonnat command. 

4. There is no intrinsic data types are found in VBScript. The only data type 

available is the Variant. which makes complete sense considering that 

VBScript is an OLE-implemented language. All passing of values between 

OLE objects is performed through Variant variables. 

4. The array handling in VBScript is very useful to change the base of an array 

variable for a specific implementation. In VBScript, all arrays must have a 

lower bound of zero. 
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2.10.4.4 JavaScript 

JavaScript was developed by Netscape and soon modified and renames in 

order to tap into the Java craze that was sweeping the Internet. Netscape offered 

JavaScript as a much simpler way of bringing interactivity to a web page. The 

JavaScript features and limitations are including: 

JavaScript supports distributed processing by enabling various tasks to be 

performed on the client rather than on the server. A client-side scripting 

language such as JavaScript is ideal for performing simple operations that do 

not require access to information on a remote server. 

Various browser objects can easily be manipulated with JavaScript. When a 

user moves the mouse pointer over a hypertext tin~ for example~ you can use 

JavaScript to display the URL's description on the status bar of the browser. 

By looking at the code of a JavaScript enhanced page, nonprogrammers 

could easily plagiarize an entire JavaScript applet and enhance web pages 

with a simple cut and paste. 

~ The most important limitation of JavaScript is it cannot write a file to the 

web server's hard disk. 

~ Another disadvantage of JavaScript is that there is not any compliant 

database. Data are stored in arrays as a replacement to database file. 
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2.10.4.5 Hypertext Markup Language 

Hypertext Markup Language (HTML) is a language of the World Wide Web 

that can create Web pages with colours, test formatting, hypertext links and image. It 

is a simple and powerful markup language that able to generate platform­

independent hypertext documents and viewable by any Web browser. 

An H™L document contains both document content and tags. The 

document content consists of all the information actually appearing on the computer 

screen. The tags are the HTML codes inserted in a document that specify how a 

complete document or portion of it should be formatted and arranged onscreen. 

Since the HTML code defines the structure and formatting of a Web page, but a 

page may look different in two different browsers. There are a fairly large number of 

tags defined for HTML. 

Due to the fact that HTML could not provide the real programming power 

for Web programmers, many alternatives such as JavaScript and VBScript are used 

for builds dynamic interaction and content. They are used to complement HTML. 
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2.11 SUMMARY 

Literature review is an important approach to search and gather system 

requirements and relevant information. Initially, the Fact Finding Techniques topic 

elaborates the methods being used during conducting the researches. Then. the 

concepts and theory of the relevant topics were being studied and optimised the 

understanding. The topics are includes Intranet, intranet, extranet, electronic 

procurement, .NET technology and etc. Several case studies were being done to 

achieve some guidelines in developing the application models and requirements of 

the system. FinalJy, information of the development tools and languages were 

collected and compared. 
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CHAPTER3 METHODOLOGY 

3.1 PROJECT DEVELOPMENT METHODOLOGY 

A system development methodology or also known as process model is an 

essential element that must include in software engineering. It shows the way in 

applying the set of software process activities and associated results towards produce 

a software product. It defines the stages of a system development project. specifies 

the task to be carried in and out, and the output is expected from each stage. 

Methodology provides guidelines for project management and control, and backed 

by a philosophy on its approach towards system development. 

In the development of Procurement System for a clinic group, synthesis of 

the Unified Process development models has been identified as methodology to be 

used for the object-oriented approach's web-based application development. 

3.2 UNDERSTANDING THE UNIFIED PROCESS 

The Unified Process (UP) is a use-case-driven, architecture-centric, iterative 

and incremental development process framework that leverages the Object 

Management Group's (OMG) Unified Modeling Language (UML) and is compliant 

with the OMG's SPEM. The UP is broadly applicable to different types of software 

systems, including small-scale and large-scale projects having various degrees of 
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managerial and technical complexity, across different application domains and 

organizational cultures. 

The UP is an "idea," a process framework that provides an infrastructure for 

executing projects but not all of the details required for executing projects; 

essentially, it is a software development process framework. a lifecycle model 

involving context, collaborations, and interactions. 

3.2.1 The Unified Modeling Language (UML) 

The Unified Modeling Language (UML) is an evolutionary general-purpose, 

broadly applicable, tool-supported, and industry-standardized modeling language or 

collection of modeling techniques for specifying, visualizing, constructing, and 

documenting the artifacts of a systemintensive process. The UML is broadly 

applicable to different types of systems (software and non-software). domains 

(business versus software). and methods and processes. The UML enables and 

promotes (but does not require nor mandate) a use-case-driven, architecture-centric, 

iterative and incremental process. 

3.2.2 System Development, Systems, Models and Views 

The system development lifecycle process involves a problem-solving 

process at a macro-level and the scientific method at a micro-level. Requirements 

may be characterized as problems. Systems that address reqwrements may be 

characterized as solutions. Problem solving involves understanding or 
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conceptualizing the problem or requirements by representing and interpreting the 

problem, solving the problem by manipulating the representation of the problem to 

derive or specify a representation of the solution, and implementing or realizing and 

constructing the solution or system that addresses the requirements by mapping the 

representation of the solution onto the solution world. Within each problem-solving 

step, the scientific method involves planning or predicting a hypothesis, executing or 

empirically testing the hypothesis, evaluating the hypothesis against the results, and 

deriving a conclusion that is used to update the hypothesis. These macro-level and 

micro-level processes are very natural and often occur subtly and sometimes 

unconsciously in system development. 

The UML facilitates and enables the problem-solving process. It facilitates 

specifying, visualizing, understanding, and documenting the problem or 

requirements; capturing, communicating, and leveraging strategic, tactical, and 

operational knowledge in solving the problem; and specifying, visualizing, 

constructing, and documenting the solution or system that satisfies the requirements. 

1t enables capturing, communicating, and leveraging knowledge concerning systems 

using models, architectural views, and diagrams. 

A system is a purposefully organized collection of elements or units. The 

architecture of a system entails two dimensions, the structural dimension and 

behavioral dimension, within its context. The structural or static dimension 

involves what elements constitute the system and their relationships. The behavioral 
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or dynamic dimension involves how these elements collaborate and interact to 

satisfy the purpose of the system and provide its functionality or behavior. 

A model is a complete abstraction of a system that captures knowledge 

(semantics) about a problem and solution. An architectural view is an abstraction of 

a model that organizes knowledge in accordance with guidelines expressing idioms 

of usage. A diagram is a graphical projection of sets of model elements that depicts 

knowledge (syntax) about problems and solutions for communication. Within the 

fundamental UML notation, concepts are depicted as symbols and relationships 

among concepts are depicted as paths (lines) connecting symbols. 

3.2.3 Methodologies and Process Frameworks 

A program is a collection or portfolio of projects. A project is a specific 

problem-solving effort that fonnalizes the "work hard and hope for the best" 

approach. A method specifies or suggests how to conduct a project. A method's 

descriptive aspect specifies or suggests what knowledge is captured and 

communicated regarding a problem and solution. A method's prescriptive aspect 

specifies or suggests how knowledge is leveraged to solve the problem. A process 

is the execution of a method on a project. 

A methodology is a discipline or taxonomy, or well-organized collection, of 

related methods that addresses who does what activities on what work products, 

including when. how, why, and where such activities should be done. Workers 

(who), activities (how), work products (what), and the heuristics concerning them 
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are commonly known as process elements. Methodologies group methods as a 

family, methods describe processes, and processes execute methods on projects. 

To provide more flexibility and scalability to address increasingly more 

diverse problems, where applying a single method may be insufficient and applying 

a whole methodology may be impractical, a subset of a whole methodology may be 

applied where the methodology is caJled a process framework and the actual subset 

of all of its methods that are applied on a specific project is called a process instance. 

A process framework specifies or suggests who does what activities on what 

work products, including when, how, why, and where such activities should be done 

for various types of projects. A process instance specifies or suggests who does 

what activities on what work products, including when, how, why, and where such 

activities should be done for a specific project. Process frameworks describe 

process instances as a more flexible and scaleable family of related processes, and 

process instances execute a subset of a process framework on projects. 

The UP is a process framework and Development Cases are process 

instances. 
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3.3 THE UNIFIED PROCESS (UP) 

To effectively and successfully apply the UP, we must understand 

collaborations, contexts, and interactions. As an effort or project leverages the UP, 

collaborations focus on the elements of the project. context focuses on the process 

framework for the project, and interactions focus on the execution of the project. 

Figure 3.1 shows the various elements of the UP. 
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Figure 3.1 Elements of the Unified Process (UP) 
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3.3.1 Collaborations 

A collaboration involves an interaction within a context. A collaboration 

captures who does what activities (how) on what work products. Thus. it establishes 

the elements of a project. A role is an individual or team who has responsibility for 

activities and artifacts. An activity is a unit of work, composed of steps, that is 

performed by a role. An artifact is an element of information that is the 

responsibility of a role and that is produced or consumed by activities. 

The UP defines numerous roles, artifacts, and activities. 

3.3.2 Contexts 

A context emphasizes the structural or static aspect of a collaboration, the 

elements that collaborate and their conglomeration or spatial relationships. A 

context captures when and where such activities should be done and work products 

produced and consumed. Thus, it establishes the context for a project. 

The lifecycle of a project is composed of phases wherein iterations involve 

disciplines. A development cycle is composed of sequential phases resulting in a 

major system release called a system generation. A phase is a major milestone, a 

management decision point focused on managing business risk. Phases embody the 

macro-level problem-solving process. An iteration is a minor milestone, a technical 

decision point focused on managing technical risk, resulting in a minor system 

release called a system increment. Iterations embody micro-level applications of the 

scientific method. A discipline is an area of concern or theme wherein worktlows 
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describe the flow of work and wherein workflow details describe the collection of 

activities (with their associated roles and artifacts) often done together. 

The UP defines the following four phases: 

The Inception phase, concluding with the Objective milestone, focuses on 

establishing the project's scope and vision. 

The Elaboration phase, concluding with the Architecture milestone, focuses 

on establishing the system's requirements and architecture. 

4 The Construction phase, concluding with the Initial Operational CapabiJity 

milestone, focuses on completing construction or building of the system. 

The Transition phase, concluding with the Product Release milestone, 

focuses on completing transitioning or deployment of the system to the user 

community. 

The UP defines the following three supporting disciplines: 

) The Configuration & Change Management discipline focuses on managing 

the configuration of the system and change requests. 

) The Project Management discipline focuses on managing the project. 

) The Environment discipline focuses on the environment for the project, 

including the process and tools. 
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The UP defines the following six core disciplines: 

•!• The Business Modeling discipline focuses on understanding the business 

being automated by the system and capturing such knowledge in a Business 

model. 

•!• The Requirements discipline focuses on understanding the requirements of 

the system that automates the business and capturing such knowledge in a 

Use-case model. 

•!• The Analysis & Design discipline focuses on analyzing the requirements and 

designing the system and capturing such knowledge in an Analysis/Design 

model. 

•!• The Implementation discipline focuses on implementing the system based on 

the Implementation model. 

•!• The Test discipline focuses on testing (evaluating) the system against the 

requirements based on the Test model. 

•!• The Deployment discipline focuses on deploying the system based on the 

Deployment model. 

The distribution of effort across phases, iterations, and disciplines focuses on 

addressing business and technical risks. 

• During the Inception phase, most of the effort is distributed across the 

Business Modeling and Requirements disciplines. 

• During the Elaboration phase, most of the effort is distributed across the 

Requirements, Analysis & Design, and Implementation disciplines. 
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• During the Construction phase, most of the effort is distributed across the 

Analysis & Design, Implementation, and Test disciplines. 

• During the Transition phase, most of the effort is distributed across the Test 

and Deployment disciplines. 

The supporting disciplines are generally distributed throughout the four 

phases. The overall objective is to produce the resulting system; therefore, all of the 

core disciplines are engaged as soon as possible without introducing risk to the 

project. 

3.3.3 Interactions 

An interaction emphasizes the behavioral or dynamic aspect of a 

collaboration, the elements that collaborate and their cooperation or temporal 

communication. An interaction captures when and why such activities should be 

done and work products produced and consumed. Thus, it establishes the execution 

of a project as it is governed by various forces. 

As minor milestones occur within major milestones, technical decision 

points occur within management decision points such as to align technical tactics 

and operations with business strategy and objectives -- essentially, establishing a 

bridge between business and technical forces. 

An iteration is a step or leg along a path or route to a destination. An 

iteration is planned and is not ad hoc. has evaluation criteria, and results in 
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demonstrable progress. An iteration is iterative in that it is repetitive and involves 

work and rework, incremental in that it is additive and involves more than rework 

alone, and parallel in that work may be concurrent within the iteration. 

A use-case is a functional requirement. For example, functionality to login 

or logout of a system, input data, process the data, generate reports, and so forth. As 

the UP is use-case driven, use cases drive or feed iterations. That is, iterations are 

planned and evaluated against "chunks" of functionality (or parts thereof) such as to 

manage agreement with users and trace project activities and artifacts back to 

requirements. Non-functional requirements (usability, reliability, perfonnance, and 

other such characteristics) are incrementally considered as use cases evolve through 

the disciplines. 

A system has an architecture. For example, the architecture of a system 

includes a collection of elements and how they collaborate and interact, including 

various subsystems for handling security, input and output, data storage, external 

communications. reporting, and so forth. As the UP is architecture-centric, 

iterations focus on architecture and evolving the system. That is, iterations 

demonstrate progress by evolving a puzzle of "chunks" such as to manage the 

complexity and integrity of the system. 

A risk is an obstacle to success, including human, business, and technical 

concerns or issues. As the UP is risk-confronting, iterations confront risk and 

leverage feedback from previous iterations to confirm progress and discover other 
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unknown risks. That is, iterations confront risk that is derived from use cases and 

architecture such as to achieve project success, thus reconciling business and 

technical forces. 

An iteration is a time-box with a fixed beginning and end wherein a 

collection of collaborations are planned, executed, and assessed in order to 

progressively demonstrate progress. The beginning and end are negotiated among 

stakeholders. management and technical members of the project community who 

impact and are impacted by the effort. Use cases that feed an iteration are selected 

based on the highest risks they confront. A use case may evolve across any number 

of iterations and may evolve through any number of core disciplines in an iteration. 

An iteration results in a single internal or external baselined and evaluated release of 

the system. The feedback and lessons-learned gained from an iteration feed into 

future iterations. The duration of an iteration is inversely proportional to the level 

of risk associated with the effort. Development cycles and phases may also be 

time-boxed; as development cycles, phases, and iterations are planned, the further 

the plans are in the future. the less accurate the estimates. 
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CHAPTER4 SYSTEM ANALYSIS 

4.1 THE UNIFIED MODELING LANGUAGE (UML) 

The Unified Modeling Language (UML) is an evolutionary general-purpose, 

broadly applicable, tool-supported, and industry-standardized modeling language or 

collection of modeling techniques for specifying, visualizing, constructing, and 

documenting the artifacts of a system-intensive process. The UML is broadly 

applicable to different types of systems (software and non-software), domains 

(business versus software), and methods and processes. The UML enables and 

promotes (but does not require nor mandate) a use-case-driven, architecture-centric, 

iterative and incremental process. 

4.1.1 Use Case 

A use case describes a set of sequences of actions that a system performs, 

which yield an observable result of value to an actor (a user or another system) to 

achieve a certain goal. A use good use case is expressed from the viewpoint of the 

actor, in present tense and active voice. A use case should describe one aspect of 

usage of the system without presuming any specific design or implementation. In 

other words, a use case describes what the system needs to do without specifying 

how the system will perform. 
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These sequences of actions are in effect system behaviors that represent 

functional requirements of the system as a whole. Therefore, use cases are usefuJ in 

generating functional requirements. 

A use case is given a brief name seen from the viewpoint of the associated 

actors. The documentation of a use case typically includes: 

• Brief description on what the use case does. 

• Main flow of events to specify the sequence of actions perfonned. 

• Alternate flow of events to specify what happens if some variants, or errors, 

are encountered. 

• Pre-conditions that must be satisfied on starting the use case. 

• Post-conditions that must be satisfied at the end of the use case, regardless of 

which flow of events is followed. 

• Special requirements for other requirements, limitations and annotations. 

A use case is represented graphically by an ellipse with a short name that 

contains an active verb and (usuaJly) a noun phrase. 

4.1.2 Actor 

An actor is a coherent set of roles that interact with use cases. It represents 

one of two things: 

• A role that user can play with regard to a system 

• An entity, such as another system or a database, that resides outside the system 

68 

Univ
ers

ity
 of

 M
ala

ya



System Analysis 

An actor is represented graphically by a stick man figure with a short 

descriptive name. 

Figure 4.1 shows an example of an actor called Vendor interacting with a use 

case called Send Delivery Order. The arrow shows that the actor initiates the use 

case. 

Vendor 
Send Delivery Order 

Figure 4.1 Use Case Example 

4.2 ACTOR LISTING 

All actors that interact with a system need to be identified first. Each actor needs to 

be defined unambiguously. Table 4.1 identifies the actors of Procurement System 

for a Clinic Group (PSCG). 

Actor Description 

Vendor Registered user of the system who can make online 

tendering with the clinic group 

Administrative Staff The system administrator of PSCG who updates the 

database system and handles online tendering 

Table 4.1 Actors in the PSCG 
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4.3 USE CASE DIAGRAMS 

Functional requirements are best expressed in use case diagrams. This 

section shows use case diagrams for all the actors. A summary of all the functional 

requirements will be presented in the next section. 

4.3.1 Use Case Diagram -Top Level 

Figure 4.2 is a top-level use case diagram that shows all the actors interacting with 

PSCG. 

Ve"dor~ 
() 

PSCG ~Q 
I 

Administrati-..e 
Staff 

Figure 4.2 PSCG Top Level Use Case Diagram 

4.3.2 Use Case Diagram - Vendor 

A Vendor can carry out the following task with PSCG: 

~ Register: Register as official vendor to use the system 

~ Log Jn: Log into the system 
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);.>- Modify Profile: Change information in the user profile 

);.>- View Request for Quotation: View information about bid items offered by the 

clinic group 

» Send Quotation: Generate and send online quotation 

> Receive Purchase Order (PO): Receive and view online PO 

> Send Invoice: Generate and send online invoice 

))- Log Out: Log out of the system 

Register Send Quotation 

log In 

~£ ~/ 
Recehie Purchase Order 

M>dlfyProfile 
Vendor ~ Send lm.olce 

"1ew Request for Quotation Log Out 

Figure 4.3 Use Case Diagram - Vendor 
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4.3.3 Use Case Diagram - Administrative Staff 

An Administrative Staff can carry out the following task with PSCG: 

~ Log Jn: Log into the system 

~ View Vendors' Profile: View information about registered vendors 

~ Add Request For Quotation (RFQ): Upload, update and delete the latest tender 

information about RFQ online 

~ Send Purchase Order (PO): Generate and send online PO to vendor 

~ View Quotation: Receive and view online quotation sent by vendor 

~ View Invoice: Receive and view online invoice sent by vendor 

~ Add New Inventory: Add new delivered stock of bid items into inventory 

~ Delete User: Delete an existing user 

~ Log Out: Log out of the system 

Log In 

\11ew Vendor's Proftle 

AddRFQ 

OeleteRFQ 

Delete User 

Adminlstraliw 
Staff 

Send Purchase Order 

\11ew Quotation 

V1ew lnwlce 

Add New lnwntory 

Log Out 

Figure 4.4 Use Case Diagram - Administrative Staff 
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4.4 FUNCTIONAL REQUIREMENTS 

Functional requirements have been derived from the use case diagrams 

shown in previous section. Table 4.2 is a summary of all the requirements. 

Actor Use Case 

Vendor Register 

Register as official vendor to use the system 

Login 

Log into the system 

Modify Profile 

Change information in the user profile 

View Request for Quotation 

View information about bid items offered by the clinic 

group 

Send Quotation 

Generate and send online quotation 

Receive Purchase Order (PO) 

Receive online PO 

Send Invoice 

Generate and send online invoice 

Log Out 

Log out of the system 

Administrative Staff Login 

Log into the system 

View Vendors' Profile 

View information about registered vendors 

Add Request For Quotation (RFQ) 

Upload the latest tender information about RFQ online 
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UpdateRFQ 

Update (add or delete) the latest bid items on RFQ 

Send Purchase Order (PO) 

Generate and send online PO to vendor 

View Quotation 

Receive and view online quotation sent by vendor 

View Invoice 

Receive and view online invoice sent by vendor 

Add New Inventory 

Add new delivered stock of bid items into inventory 

Delete User 

Delete an existing user 

Log Out 

Log out of the system 

Table 4.2 Summary of Functional Requirements 
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4.5 NON-FUNCTIONAL REQUIREMENTS 

Non-functionaJ requirements are those constraints placed on the services or 

functions offered by the system (for instance, the required response time), or on the 

development process (such as the use of a specific language standard). These are 

important to ensure the quality of the system. 

Flexibility 

The system should have the capability to take advantage of the new 

technologies and resources. The system should be able to adapt and implement in 

the changing environment. 

Reliability 

A system is said to have reliability if it does not produce dangerous or costly 

failures when it is used in a reasonable manner. The system should be reliable in 

perform its intended functions and operations accurately. For example, whenever a 

button is clicked, the system should able to respond and execute particular function 

accordingly such as generate some messages to inform the user what is happening. 

Usability 

The system should be developed in such a way that it is easy to use. It 

should be able to enhance and support rather than restrict the processes. Besides, the 

interface should be self-explanatory and consistent with other application in the 

system environment. 
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User friendliness 

A good flow of navigation is important to help and guide users on navigating 

with little effort through hyperlinks and procedure steps. Good interface is able to 

improve interaction between the users and the system. 

Efficiency 

The system should be called or accessed in an unlimited number time to 

produce expected outcome or output at a creditable pace or speed. 

Manageability 

The system should be easy to manage and handle to ensure that maintenance 

can be done reguJarly. Besides, it shouJd enable the evolutionary of the system easy 

to be done and making the enhancement works simpler. 

Robustness 

Robustness refers to the quality that a system to handle or avoid disaster. 

The system should be able to continue implementing in spite of unexpected 

problems. 

Cor rectness 

The system should be built according to the user requirements and 

specifications. It must meet its objectives and mission. 
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4 Modularity 

Modularity is a key factor in good programming design. Program is broken 

into several sections that isolated from one another that each performs distinct 

functions. This characteristic wilJ make testing and maintenance much more easier. 

• Maintainability 

The system where the software should be able to be understood, corrected, 

adapted and allow enhanced in the future. 

Expandability 

The degree to where the architectural, data, or procedural design can be 

extended. 

• Security 

The system should involve the capability in performing authentication and 

authorisation of valid users. The system should mandate a user to input a usemame 

and password before being allowed access into the system. This is important to 

provide security characteristic to privacy and confidential data, in order to avoid 

improper admission of eavesdroppers or hackers to the system. 
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4.6 ANALYSIS OF TECHNOLOGICAL REQUIREMENTS 

Analysis of current technologies and development tools is essential for 

deciding the appropriate requirements that support the implementation of 

Procurement System. There were many types of technologies available in the 

market. Following the programming languages, development tools and technologies 

are chosen based on their ability to meet the stated requirements. 

4.6.1 Development Platform 

Microsoft® Windows 2000 

Procurement System is a web-based application that relies heavily on the 

server technologies used. Microsoft Windows 2000 Professional is chosen as to be 

the foundation of other required servers. The reasons of choosing Windows 2000 

Professional are because of: 

• Value. Windows 2000 can help users reduce costs through improved 

management and increase productivity through improved reliability and ease 

of use. 

Reliability. The average system uptime of Windows 2000 was over 50 

times that of Windows 98 and 17 times that of Windows NT Workstation 4.0. 

Manageability. Windows 2000 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. 
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Security. Windows 2000 provides comprehensive security features to 

protect sensitive business data, both locally on desktop computer and as it is 

being transmitted over local area network, phone lines, or the Internet. 

4 Usability. Windows 2000 combines the power and security of its 

predecessor, Windows NT Workstation, with the traditional ease of 

Windows 98. It also provides more wizards, a centralized location for 

common tasks, and menus that adapt to the way they work. 

Data Access. When user uses Windows 2000 in conjunction with Windows 

2000 Professional, user can take advantage of lntelliMirror technologies. By 

letting user store their important information and desktop settings on a 

central computer, lntelliMirror Jets them work on any computer attach to 

their network as they are at their own desk. 

4.6.2 Database Management System 

Microsoft SQL Server 2000 

Microsoft SQL Server 2000 builds on and extends the performance, 

reliability. quality, and ease of use of SQL Server version 7.0. It also includes a 

number of new features that further establish SQL Server as the best database 

platform for OLTP, data warehousing, and e-commerce applications. There are 

several key reasons SQL Server 2000 has been chosen as the database management 

system as follows: 

SQL Server is a high-performance relational database system that is tightly 

integrated with the Windows NT and Windows 2000 operating systems. 
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Enhance of architecture by utilizes database and transaction files at the 

operating system level and provides dynamic sizing for databases and 

transaction logs. 

,.... Lesser amount of time required to administer SQL Server. 

• SQL Server provides very advanced security features. 

4.6.3 Web Server Technology 

Microsoft® Internet Information Server 5 {llS) 

Microsoft Internet Information Server (IIS) has been selected as the Web 

server software of this project because it is a high-end enterprise-level server. It has 

been proved as powerful, and easier to set up and maintain than many of its UNIX­

based server. 

IIS offers a superb platform for building sophisticated Internet applications. 

Its tight integration with Windows 2000 Professional provides powerful security, 

administration and development functionality. 

US provides some beneficial features as below: 

Easy installation and uninstall on the existing hardware with graphical setup. 

Flexible since Windows 2000 Professional runs on thousands of standard 

hardware platforms. 

,. Accessible since all kinds of browsers can work with it. 

,. Virtual server support optimized hardware and allows for hosting multiple 

sites. 
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Integration with Windows NT built-in security provides capabilities for 

secure transactions with the SSL (Secure Sockets Layer) support and for 

authentication. 

Windows-based Web authoring and development tools are supported. 

~ Integration with existing industry-standard database such as Microsoft SQL 

Server, Microsoft Access, Oracle, Informix, Sybase and other ODBC­

compliant databases. 

Indexing of HTML pages and Microsoft Office documents with Index Server 

facility in llS. 

4.6.4 Web Development Technology 

Active Server Page .NET (ASP.NET) 

Active Server Pages .NET technology is chosen to provide the functionality 

for building dynamic and interactive web pages. It is chosen over other forms of 

scripting due to: 

Easy Programming Model. ASP.NET makes building real world Web 

applications dramatically easier. ASP.NET server controls enable an 

HTML-like style of declarative programming that let building great pages 

with far less code than with classic ASP. Displaying data, validating user 

input, and uploading files are all amazingly easy. Best of all, ASP.NET 

pages work in all browsers -- including Netscape, Opera, AOL, and Internet 

Explorer. 

81 

Univ
ers

ity
 of

 M
ala

ya



System Analysis 

4 Flexible Language Options. ASP.NET lets leveraging the current 

programming language skills. Unlike classic ASP, which supports only 

interpreted VBScript and JScript, ASP.NET now supports more than 

25 .NET languages (including built-in support for VB.NET, C#, and 

JScript.NET -- no tool required), giving unprecendented flexibility in the 

choice of language. 

ii&. Rich Class Framework. Application features that used to be hard to 

implement, or required a 3rd-party component, can now be added in just a 

few lines of code using the .NET Framework. The .NET Framework offers 

over 4500 classes that encapsulate rich functionality like XML, data access, 

file upload. regular expressions, image generation, performance monitoring 

and logging, transactions, message queuing, SMTP mail, and more. 

Compiled execution. ASP.NET is much faster than classic ASP, while 

preserving the "just hit save" update model of ASP. ASP.NET will 

automatically detect any changes, dynamically compile the files if needed, 

and store the compiled results to reuse for subsequent requests. Dynamic 

compilation ensures that your application is always up to date, and compiled 

execution makes it fast. 
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VBScript 

After considering several languages that are available in the market, 

VBScript seems to be the most desirable scripting language. This is because 

VBScript is the default scripting language for ASP.NET. Moreover, it is much 

easier to learn. VBScript is easy to implement as well as it does not require any 

additional software besides Windows 2000 Professional (or Windows NT) and 

Internet Information Server. VBScript is chosen as scripting language because: 

,.. VBScript code is lightweight, fast, and has been optimized to be transmitted 

via the Internet. 

VBScript is supported by several other Web browsers in addition to Internet 

Explorer-specifically, browsers from Oracle, Spyglass, and Net Manage. 

4. VBScript is supported by Microsoft; in the near future, a great deal of 

VBScript/ Windows NT/95/ MSOfficeBackoffice integration will be seen. 

HTML 

HTML is simple yet powerful markup language used to generate 

independent hypertext documents that are viewable by a Web browser. It is very 

popular because of its simple syntax. H1ML makes Web programming work easy 

and simple but to certain extent. There is no prior programming knowledge needed 

to learn HTML. Therefore, simple HTML pages can be developed almost 

immediate with access to word processing applications. 
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4. 7 SYSTEM ARCIDTECTURE 

The following is Figure 4.6, which shows the 3-tier client/ server architecture 

to be implemented in PSCG. 

a 
Work Station I PC 

rn 
Web Server 

§ 

Internet Explorer 6.0 I Netscape 
5.0 Browser (HTML) 

~ 

HITP , 
Password Verification, Record 
Searching 
(ASP.NET. VBScript) 

•I' 

SQL / ODBC 
r 

SQL Relational database 

Application I 
Presentation 
tier 

Functionality 
I Service tier 

Data 
Repository 

Figure 4.5 Three -Tier Client I Server Architecture 

In PSCG, the application/ presentation tier consists of all the necessary 

application. In this layer, the main application component that appears to the user is 

the Web browser, which wilJ provide the user interface. HTML are used to activate 

the application layer. All of them provide the most flexible and dynamic interface 

for the users. The application always resides within the web server, which is the 

Internet Information Server (IIS) 5.0. 
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The middle tier is known as the functionality of service tier. The 

communications between this tier and the application layer depends on the 

Hypertext Transfer Protocol (HTTP) for the web pages transfer. Then the 

functionality tier consists of the components that are created to support PSCG such 

as password verification, searching for records, and others configuration. All these 

components require Active Server pages .NET (ASP.NET) and VBScript to perfonn 

the functions in the web servers. The TIS in this tier will process the requests from 

the client and produces the result in web pages fonnat. The lJS will also process any 

data request of the user by linking to the database server, which is contained at the 

bottom tier of the three-tier client/server architecture. The US will do other extra 

additional activity during the data processing. 

The bottom tier is the data repository for PSCG. The data repository is built 

up by the SQL databases. It functions as the main database for the system. The 

components in the middle tier are connected with the SQL databases in the bottom 

tier through the combination of Structured Query Language and ODBC. 
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4.8 SOFTWARE SPECIFICATION 

The software requirements prior to implementation of the system are show as 

the table below: 

Software Component Requirements 

Operating System Microsoft Windows 2000 Professional 

Web Server Microsoft Internet Information Server 5 

Database Management System Microsoft SQL Server 2000 

Web Development Technology Active Server Page .NET 

Scripting Languages VBScript, HTML 

Web Browser Microsoft Internet Explorer 6 

MSDN Library Microsoft Development Network 

4.9 HARDWARE SPECIFICATION 

Following are a few hardware specifications that are required to run this 

system: 

Hardware Components Requirements 

Computer Pentium 233 MHz processor and above 

Memory 64 MB RAM or above 

Hard disk space 4 GB or above 

Others Network connection 
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CHAPTERS SYSTEM DESIGN 

5.1 INTRODUCTION 

The goal of object-oriented design (OOD) is to design the classes identified during 

the analysis phase. OOD requires taking the objects identified during object­

oriented analysis and designing classes to represent them. We identify and define 

additional objects and classes that support implementation of the requirements. 

5.2 OBJECT 

An object is simply a real-world thing or concept. There are three essential 

aspects of objects. 

> An object has identity. This generally takes the form of a human-readable 

name, but an object can also be anonymous. 

> An object has staJe. This includes the names of the various properties that 

describe the object (its attributes) and also the values of those attributes at 

some point in time. 

> An object has behavior. This is represented by functions, referred to as 

methods, that use or change the values of the object' s attributes. 
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5.3 CLASS 

A class is a collection of objects that have the same characteristics. An 

object that belongs to a particular class is often referred to as an instance of that 

class. A class doesn't have state like an object. However, a class defines attributes 

that belong to each object of that class. A class defines behavior in terms of 

operations, as opposed to methods. An operation represents a service that an object 

can request to affect behavior; a method is an implementation of that service. Each 

operation of a given class is represented by at least one method within each of the 

objects belonging to that class. 

In Unified Modeling Language (UML), the standard notation for a class is a 

rectangle with three compartments. The top compartment contains the name of the 

class. The middle compartment contains the attributes that belong to the class, and 

the bottom compartment contains the class's operations. A class can be shown with 

attributes and operations visible or hidden. Figure 5.1 below is an example of a User 

Account class. Notice that the password attribute of the User Account class has an 

associated data type (String), so as same with the other attributes. 
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~Vendor_ID 
• Vendor_Name 
• Vendor_Add 
• vendor_Postcode 
• vendor_City 
• Vendor_ Country 
• Vendor_State 
• Vendor_PhoneNo 
• Vendor_Email 
• vendor_ Status 

• Register() 
• login(} 
• \AewRFQ() 
• sendQuotation(} 
• ReceiwPO() 
• send Invoice(} 
• EditProfile() 

Figure 5.1 A Class Example 

System Design 

Classes have relationships among them. There are three types of 

relationships, which are association, aggregation and generalization. 

An association is a structural connection between classes. An association is 

assumed to be bi-directional, which means can be used to navigate from one object 

of the class to another object at another class. 

>- An association can have a name that indicates the nature of the relationship. 

>- An association can contain roles. which describes how a class participates in 

a relationship. 

>- An association can show multiplicity. This indicates how many objects are 

associated with each class can be presented within the association. 
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Figure 5.2 shows an association between User Vendor Account class and Vendor 

class, in which one vendor owns onJy one user account. 

Vendor owns UserAccount 

1 .. • 

Figure 5.2 Class Association Example 

An aggregation is a special kind of association - a '"whole/part" relationship 

within which one or more smaUer classes are "parts'' of a larger '"whole''. 

Figure 5.3 shows that, a BidBoard class contains one or more Bid Item class (bid 

items). 

Bid Board 

0 .. • 1 

Bid Item 

Figure S.3 Class Aggregation Example 

Generalization refers to a relationship between a general class (the superclass 

or parent) and one more specific version of that class (the subclass or child). Figure 

5.4 is a class generali:zation example. 
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Figure 5.4 Class Generalization hample 

A class diagram which consisting of classes and their relationships, provides 

a static design view of the system, by putting all the classes and relationships 

together. 
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5.4 CLASS DIAGRAM 

This section presents the static design view of the Procurement System for a Clinic 

Group (PSCG) by means of class diagram. 
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Figure 5.5 PSCG Class Diagram 
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5.5 SEQUENCE DIAGRAM 

The UML sequence diagram is a diagram that focuses on the time ordering of the 

messages that go back and forth between objects. A sequence diagram has four key 

elements: 

• Objects appear along the top margin. 

• Each object has a life line. 

• A focus of control is a tall, thin rectangle that sits on top of an object's lifeline. 

The rectangle shows the period of time during which the given object is in 

control of the flow. 

• Messages show the actions that objects perform on each other and on 

themselves. 

S.S.l Sequence Diagram for Vendor's Use Case 

: screen 

Request lbr registration 

Display registration blm 
< 

> 

: UserAccowrt 

Registllf{ ) 
> CrnteN-Acc() 

Confnnatlon < 

Figure 5.6 Sequence Diagram (Register) 
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; Vendor : Screen : UStrAccount 

l Login Information 
Login() I 

> Verifyl.Jser() 

< Verification result 
< 

Figure S.7 Sequence Diagram (Log In) 
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:Yendor : Screen 

Request for >.Aww account I 
> 

ModifyProfile( ) 

Update() 

< 
> 

Svstem Design 

: UserAcc9unt 

Send request 1 
> Process() 

Display() 

Send request 

Confirmation 

< 

> Process() 

< 

Figure S.8 Sequence Diagram (Modify Profile) 
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: Vendor : Screen 

tewRequestForOuotatio;! ~ 

< 

r 
I 
I 

Send request 

Display() 

System Design 

: Request for 
Quotation 

> Process() 

< 

Figure S.9 Sequence Diagram (View Request For Quotation (RFQ)) 

96 

Univ
ers

ity
 of

 M
ala

ya



. Screen : Quotation 

System Design 

: Admln!sDlw 
~ 

I Request for quotation generatin~ I 
Display quotation template 

< 

T 

Enter quotation information> quotation inbrmation 

.> Generateauotalion( ) 

< I 
< 

SendOuotation( ) 

I 
< 

I 

Display() 

Confirmation 

> SendQuotation( ) 
.> 

< 

Figure 5.10 Sequence Diagram (Send Quotation) 
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:Vendor : Screen 

I ViewPurchaseOrder(~ I 
Send request 

< 
Display( ) 

System Design 

: Purchase 
Order 

> 
Process() 

< 

Figure S.11 Sequence Diagram (View Purchase Order) 
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: Screen 

l Request for lnwice generatin~ I 
Display lnwlce template 

< 
Enter lnloOlce Information 

> 

Sendlnwlce( ) 

r 

I 
I 

I 

< 

< 

lnwice inbmation 

Display() 

Con11rmatlon 

System Design 

: ln'!Qice : AdminifDM 
~ 

>I 

I 
I 

Genera181molce() 

< 

Sendlnwice( ) I 
> 

< 

Figure S.12 Sequence Diagram (Send Invoice) 
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:Vendor : Screen 

LogOut() I 
> 

< 

Send request 

Confinnation 

Svstem Design 

: UserAccount 

> Process() 

< 

Figure 5.13 Sequence Diagram (Log Out) 
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S.S.2 Sequence Diagram for Administrative Staff's Use Case 

: Adminlstrathie 
~ 

r 
I 

VlewVendor( ) 

~ ( ) 
: Screen : UserAccount ; Ye!ldoc 

I 
> Send request > l 

Process() 

Display() < 
< 

Figure S.14 Sequence Diagram (View Vendors' Profile) 
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: Administrathe 
~ 

: Screen 

I Request for add new bid item J 

> 
Display bidboard fOrm 

< 

AddNewBid( ) 
> Send request 

Display() 
< 

T 

System Design 

: Reauest for 
Quotation 

> Update() 

< 

Figure 5.15 Sequence Diagram (Send Request For Quotation (RFQ)) 
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: Pdminis1Tatiw 
Staff 

: Screen 

I Request for delete bid item I 
> 

Display bidboard brm 
< 

OeleteBid( ) 
> Send request 

Confinnation 
< 

Display() 
< 

System Design 

: Reauest for 
Quotation 

> Update() 

< 

Figure 5.16 Sequence Diagram (Delete RFQ) 
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: f(!mlnl1Jratiw 
~ 

: Screen 
: Quotation 

I 
Request for IAew quotation 

> 

Request for "-AfNI inloOice >l 

ViewQuotation( ) 
> 

< 

< 

Display() 

Process() 

< 

Viewln).oice( ) 

Display() 

System Design 

; lnloOice 

> Prooe1S() 

< 

Figure S.17 Sequence Diagram (View Quotation & View Invoice) 

104 

Univ
ers

ity
 of

 M
ala

ya



: .Pdm!nlatraliw 
.s.!d 

: Screen 

I Request for PO generating I 
> 

Display PO template 
< 

Enter PO inbrmatlon 
> 

I < 
I 
l SendPO() 

1< 

System Design 

: Pyrohase 

~ 

PO infonnation 
> GeneratePO( ) 

Display() < 

> SendPO() 

Confinnation 

; Vendor 

> 

Figure S.18 Sequence Diagram (Send PO) 
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: &jministratiw 
.smtt 

: Screen 

I Request br add im.entory I 
> 

Display inwntory form 
< 

Addlnwntory( ) 
> 

< 

r 
I 
I 

New Inventories 

> 

Display() 

Svstem Design 

Updateln\lenlory( ) 

< 

Figure S.19 Sequence Diagram (Add Jnventory) 
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: Administrator : Screen 

I Request for user managing I 
> 

Display managing choices 1 

< 
DeleteUser( ) 

System Design 

: UserAccount 

> Send request 

< 

Update() 

t 

Confirmation 

.? Process() 

< 

Figure 5.20 Sequence Diagram (Delete User) 
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5.6 DATABASE DESIGN 

A design methodology is defined as a structure approach that uses 

procedures, techniques, tools and documentation aids to support and facilitate the 

process of design. The design of a database is very important because it can affect 

greatly on the performance of data retrieval, updating, and query as well in the run­

time period of the system. 

S.6.1 Table Mapping 

The design of Procurement System For A Clinic Group (PSCG) is based on 

relation database model. In a relational database, the schema is made up of tables, 

consisting of rows and columns, where each column has a name and a simple data 

type. In an object model, the counterpart to a table is a class (or classes), which has 

a set of attributes (properties or data members). Object classes describe behavior 

with methods. 

A tuple (row) of a table contains data for a single entity that correlates to an 

object (instance of a class) in an object-oriented system. The mappings essential to 

object and relational integration are between a table and a class, between columns 

and attributes, between a row and an object and between a stored procedure and a 

method. 

The following tables show the description of data types, which are most 

commonly to be used in the PSCG database. 
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Table 1: Vendor 

TUPLE NAME DATA TYPE LEN Gm DESCRlmON 

** Vendor ID varchar 5 Vendor' s ID 

Vendor Name varchar 50 Vendor's name 

Vendor Add varchar 50 Vendor's address 

Vendor_ Postcode varchar 8 Vendor's postcode 

Vendor_ City varchar 50 Vendor' s city 

Vendor_ Country varchar 50 Vendor's country 

Vendor_ State varchar 50 Vendor' s state 

Vendor PhoneNo char 15 Vendor's contact number 

Vendor Email varchar 50 Vendor's email address 

Vendor Status char I Vendor's status 
($-suspended, A-Active) 

Table 2 : Request for Quotation (RFQ) 

TUPLE NAME DATA TYPE LEN Gm DESCRIPTION 

** RFQ_Code varchar 6 Code number ofRFQ 

RFQ_ CreateDate datetime 8 Date of RFQ created 

# RFQ_ InchargeStaff varchar 5 Jn-charged staff ID 

Table 3: RFQ_ItemDetails 

TUPLE NAME DATA TYPE LEN GIB DESCRIPTION 

•• RFQ_Jtem_No int 4 Item unit number in RFQ 

RFQ_Item_Qty int 4 Quantity of item unit in RFQ 

# RFQ_Code varchar 6 Code number of RFQ 

# Item_Code int 4 Item Unit Code 
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Table 4 : Quotation 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

•• Quotation_Code varchar 6 Code number of Quotation 

Quotation_ Date datetime 8 Date of Quotation created 

Quotation_ TotalAmount money 8 Total amount for Quotation 

# Quotation_ Vendor varchar 5 Vendor's ID 

# RFQ_Code varchar 6 Code number ofRFQ 

Table 5: Quotation_ItemDetails 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

•• Quotation_ Item_ No int 4 Item unit number in Quotation 

Quotation_Item_ Qty int 4 Quantity of item unit in Quotation 

Quotation Item UnitPrice - - money 8 Price of item unit in Quotation 

Quotation_Item_Amount money 8 Sub amount of item unit in Quotation 
(price per unit x quantity) 

# Quotation_ Code varchar 6 Code number of Quotation 

# Item_ Code int 4 Item Unit Code 

Table 6: Purchase Order (PO) 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

** PO Code varchar 6 Code number of PO 

PO_Date datetime 8 Date of PO created 

# PO_ Vendor varchar 5 Vendor's ID 

# PO_ lnchargeStaff varchar 5 In-charged staff ID 

# Quotation_ Code varchar 6 Code number of Quotation 
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Table 7: PO_ItemDetails 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

•• PO_Item_No int 4 Item unit number in PO 

PO_Item_Qty int 4 Quantity of item unit in PO 

# PO_Code varchar 6 Code number of PO 

# Item Code int 4 Item Unit Code 

Table 8 : Invoice 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

•• Invoice_ Code varchar 6 Code number of Invoice 

Invoice_ Date datetime 8 Date oflnvoice created 

Invoice_ TotalAmount money 8 Total amount for Invoice 

# Invoice_ Vendor varchar 5 Vendor's ID 

# PO Code varchar 6 Code number of DO 

Table 9: Invoice_ItemDetails 

TUPLE NAME DATA TYPE LENGTH DESCRIPTION 

•• lnvoice_ltem_No int 4 Item unit number in Invoice 

Invoice_ltem_Qty int 4 Quantity of item unit in Invoice 

Invoice_Item_ UnitPrice money 8 Price of item unit in Invoice 

lnvoice_ Item_Amount money 8 Sub amount of item unit in Invoice 
(price per unit x quantity) 

# Invoice_ Code varchar 6 Code number of Invoice 

# Item Code int 4 Item Unit Code 
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5.7 USER INTERFACE DESIGN 

An interactive graphical or form-based user interfaces is an important 

requirement for an interactive system. The effort in designing, specifying and 

implementing a user interface plays a significant role in application development. 

Here are some examples of my system outcome of user interface design: 

,.~ ..... , ....... , ...... 
.,._ • .. ii Jl ai ca- r.ii-~ " -O· ,.,,. !'a tl 
- 11"""-',._.__ 

..... 

PJtol• f,.t• ~...., o Oftd ~Ofd to 
QO"IOCC• IO 04.llW.t.f .. 

Of l'r'OV<W•OMWW«.~ 
to "911f., ond 9C*' OCCM; fO OVf 11tet 

Liter I>: 

Poooword: 

~ :al .. ;$1 ,,. .. ">---' ,.,...,. !ll!l- ·--

Figure 5.21 Login Page 
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llFQ ID111 ~J eon.:• I 

--Ihm"" !a<Q _c .. , i---

I ::J ........ : 
.:.I 

Qveolly: r--
~ 

Figure S.22 Add RFQ for Administrative Staff 
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CHAPTER& SYSTEM IMPLEMENTATION 

6.1 INTRODUCTION 

The purpose of system implementation is to convert planned system design 

and requirement analysis into program codes. System implementation includes 

coding, testing and documenting the system as well as trainfog the end users and 

system administrators. Well developed software will be the final product of system 

implementation. Since this process involves realization of previous planning, 

modification is considered necessary if better solution of design is discovered. Each 

phase tends to overlap one another. 

Structure and relationships of the system those are easy to describe with 

charts and tables actually always not straightforward to write as code. In addition, 

many coding problems such as syntax error, runtime error and data connection error 

may occur during the coding process. As the system evolves in the future, coding is 

not an easy task especially in a way that is understandable not only to us, but also to 

others who revisit it for testing. 
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6.2 DEVELOPMENT ENVIRONMENT 

Development environment has certain impact on the development of a 

system. Using the suitable hardware and software not only help to speed up the 

system development but also determine the success of the project. The hardware 

and software tools used to develop the entire system are as below. 

6.2.1 Hardware Requirements 

Below is the list of hardware used during the development of the system: 

4 Pentium IV 1.8 GHz Processor 

128 PC800 RDRAM 

~ More than I 0 GB hard disk space .. 32 bit True Color SVGA .. 32MB Geforce2 MX200 video adapter 

• 56 Kb modem connection 

... 1.44 MB floppy disk drive 

CD-RW 12X IOX32 drive 

6.2.2 Software Tools Requirements 

Below is the list of software used during the development of the system: 

Microsoft Windows 2000 Professional 

Microsoft Internet Information Server 5.0 

Microsoft SQL Server 2000 
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• Microsoft Visual Studio .NET 

Microsoft Internet Explorer 6 

4 Adobe Photoshop 6.0 

Microsoft FrontPage XP 

~ Microsoft Word XP 

System Implementation 
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6.3 SYSTEM DEVELOPMENT 

6.3.1 Web Pages Coding 

Microsoft Visual Studio .NET is used as the main ASP.NET coding tools. 

There are many useful features which could positively improve and speed up the 

development. Web Forms are an ASP.NET technology that can be used to create 

programmable Web pages. Web Forms pages can be used to create programmable 

Web pages that serve as the user interface for Web application. A Web Forms page 

presents information to the user in any browser or client device and implements 

application logic using server-side code. Web Forms render themselves as browser­

compatible HTML and script, which allows any browser on any platform to view the 

pages. Using Web Forms. Web pages can be created by dragging and dropping 

controls onto the designer and then adding code. 

Jn Web Forms pages, the user interface programming is divided into two 

distinct pieces: the visual component and the logic. The visual element is referred to 

as the Web Forms page. The page consists of a file containing static HTML, or 

ASP.NET server controls, or both simultaneously. 

The Web Forms page works as a container for the static text and controls the 

display. by using the Visual Studio Web Forms Designer plus ASP.NET server 

controls. The logic for the Web Forms page consists of code that created to interact 

with the form. The programming logic resides in a separate file from the user 

interface file. This file is referred to as the "code-behind" file and has an ".aspx.vb" 

117 

Univ
ers

ity
 of

 M
ala

ya



System Implementation 

or ".aspx.cs" extension. The logic written in the code-behind file can be written in 

Visual Basic (VB) or Visual C#. For the development of PSCG, I used VB as the 

logic written in the code-behind file, and all the files have ''.aspx.vb" extension. 

The code-behind class files for all Web Forms pages in a project are 

compiled into the project dynamic-link library (.dll) file. The .aspx page file is also 

compiled, but somewhat differently. The first time a user browses to the .aspx page, 

ASP.NET automatically generates a .NET class file that represents the page, and 

compiles it to a second .dll file. The generated class for the .aspx page inherits from 

the code-behind class that was compiled into the project .dll file. When a user 

requests the Web page URL, the .dJI files run on the server and dynamically produce 

the HTML output for that page. 

In preventing unauthorized user, components at session-level scope are used. 

Session- level scope means that one object instance will service all request from a 

single user within their ASP.NET session. In PSCG program codes, user JD and 

password objects are defined as session-level scopes' objects. 

6.3.2 Database Connection 

The database used in PSCG is created using Microsoft SQL 2000, which is 

named MRMS. There are 34 tables and 4 views in this database. There are few 

steps to connect to database and retrieve data to ASP.NET page. Firstly, Domain 

Server Name (DSN) is used to connect to data source. This is done by configuring 

ODBC Data Source under Administrator Tools dialog which is found under Data 
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Sources (ODBC) in control panel. Among number of types of DSN, System DSN is 

chosen because it is accessible to all users of the system. After click the 'add' 

button and select ODBC driver that used to access data store- SQL server, a System 

DSN is created. The last step is to select the appropriate database file. 

There is a file that constitutes an ASP.NET application called Web.config. 

This file is containing the configuration information for that ASP.NET application. 

In order to retrieve data in ASP.NET page, a script is written as below for 

establishing the database connection: 

<appSet;t;ings> 

<add Jcey="const;ring" va.lue="database=MRMS;aser 

id=sa;password=;Trust;ed_Connect;ion=yes;server=ANX815\THESIS"/> 

</appSet;t;ings> 

With the script above written in the Web.con:fig file, l just need to include a few 

lines of script in every ASP.NET pages as below, which automatically declare the 

connection to the database for every ASP.NET pages: 

Imports Syst;em.Dat;a.SqlClient; 

Dim conn All SqlConnect;ion = 
New SqlConnect;ion(Con~igurat;ionSet;t;ings.AppSet;t;inga("conat;ring")) 
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6.3.3 Development Tools 

As mention in earlier sections, Microsoft Visual Studio .NET (VS .NEl) is 

used to create and manage web-based application in PSCG. VS .NET is a complete 

set of development tools for building ASP Web applications, XML Web services, 

desktop applications, and mobile applications. Visual Basic .NET, Visual C++ .NET, 

and Visual C# .NET all use the same integrated development environment (IDE), 

which allows them to share tools and facilitates in the creation of mixed-language 

solutions. In addition, these languages leverage the functionality of the .NET 

Framework, which provides access to key technologies that simplify the 

development of ASP Web applications and XML Web services. 

Although ASPs are simply text files and can be created in ANSI editor, such 

as notepad, VS .NET offers better development environment which introduces three 

work views which are code-view, design-view and combination of both views. 

Microsoft Visual Basic, Microsoft C++, and Microsoft JScript have all been 

updated to meet the latest development needs. Additionally, a new language, 

Microsoft C#, has been introduced. These languages leverage the functionality of 

the .NET Framework, which provides access to key technologies that simplify the 

development of ASP Web applications and XML Web services. 

ASP.NET builds on the programming classes of the .NET Framework. 

providing a Web application model with a set of controls and infrastructure that 

make it simple to build ASP Web applications. ASP.NET includes a set of controls 
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that encapsulate common HTML user interface elements, such as text boxes and 

drop-down menus. These controls run on the Web server, however, and push their 

user interface as HTML to the browser. On the server. the controls expose an 

object-oriented programming model that brings the richness of object-oriented 

programming to the Web developer. ASP.NET also provides infrastructure services, 

such as session state management and process recycling, that further reduce the 

amount of code a developer must write and increase application reliability. 

Microsoft Visual Studio .NET provides project management software 

solution for high-end Web development. Its significant features are: 

Support for ASP.NET which generates HTML pages on the fly. 

.. Support for database integration from desktop to high end (ODBC 

compatibility). 

4. Support for VBScript and Jscript in HTML files. 

* Visual design tools, template and wizards help to generating SQL 

statement commands with a point-and-click interface. 
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6.4 CODING STANDARD 

Standardization in coding is stringently implemented in PSCG. This is 

because consistency of coding enables others to understand what and why these 

program codes are written. Standardization in coding is very important to help in 

locating faults and making changes. In addition, it clarifies which sections of the 

program perform which specific functions. Modifications in design are easy to put 

into operation in the standard coding as the program is designed in structuring code 

according to standards. Also, standardization helps us to organize our thoughts and 

avoid mistakes. 

For a typical ASP.NET file in PSCG, the following standardization codes are 

fundamental to include into the file. 

Imports System.Data.Sq1C1ient 

Public Class Login 
Inherits System.Web.UI.Page 

#Region " Jfeb Form Designer Generated Code ,, 
<System.Diagnostics.DebuggerStep'l'b.rougb{)> 
Private Sub InitializeComponent{) 
End Sub 
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Private Sub Page Init(ByVal. •ender 
Aa System. Object-; ByVa.l e Aa Syatem.Event:Arga) 
Hanciles MyBaae.Init 
Ini tial.izeComponent () 
End Sub 
#End Region 

System Implementation 

Dim conn Aa 1Jq.lconnection = Ne• sq.lconnection This statement declares the 
(Con:£igurationSetting•. AppSettinga ( nconatring")) connection of database with tho 

Private Sub Page_Load(ByVa.l 1Jender 
Aa System.Object, ByVa.l • Aa Syatam.EventArg1J) 
Hancile" M)'Sa.se.Load 

'Put uaer code to initia.lize the page here 
End Sub 

End Claaa 
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6.5 DOCUMENTATION 

The purpose of program documentation is to explain to a reader what the 

program do and how they do it. Program documentation is a set of written 

description that enables others to continue with present work without losing track of 

what had been doing. Jt provides an easy understanding programming guideline for 

others to do modification or testing in the future. Besides that, system can be easily 

setup at any time by referring the prepared documentation. Program documentation 

can be djvided into internal documentation: a descriptive material written directly 

within the code. and external documentation: aJI other documentation. 

6.S.1 Internal Documentation 

Internal documentation actually refers to comments within the codes. This 

documentation is prepared especiaUy for those who will be reading the source codes 

of Procurement System for a Clinic Group (PSCG). Thus, summary information is 

provided to identify the program and describe its data structures, algorithms and 

control flow. 

In PSCG, some important section of ASP.NET script functions is 

commented. This is useful for separates between two different functions and locates 

the required function rapidly according to the written comment. Comments are 

written within the comment tag in order that these comments will not be executed as 

ASP.NET script. The comment tag used by VBScript is '. 
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For example: 

'-- Get the User JD --

'-- Close the Database Connection -

6.5.2 External Documentation 

External documentation is part of the overall system documentation. The 

entire system design and analysis requirement has already been written clearly on 

the documentation. 

The obtainable of external documentation let others who may never look at 

the actual source code refer to it. In external documentation, there is much more 

useful information that is not stated in internal documentation or source codes of the 

system. Without external documentation, some research background and the 

motivation to create the system will not be acknowledged by other. 

External documentation is also valuable for future reference when the system 

is going to implement on other work field. Modification will be easier since the 

primitive idea is already established for further development. More to the point, 

other programmers can refer external documentation to expand the idea on doing the 

similar system. 
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CHAPTER7 SYSTEM TESTING 

7.1 INTRODUCTION 

Testing is a critical element in uncovering logical error and to test the system 

reliability. The goal is to design tests that will uncover the greatest number of errors 

or classes of errors with the minimum amount of time and effort. 

In developing a system. testing usually involves several stages. First, each 

program component is tested on its own, isolated from the other components in the 

system. Such testing is known as unit/module testing. 

The primary goal of unit testing is to confirm that the unit is correctly coded 

and that it carries out the functions it is supposed to carry out. This stage of testing 

verifies that the component functions properly with the types of input and output 

expected from studying the component's design. After each component has been 

tested, the interaction between these components must be tested again to ensure that 

the components can be integrated. 

When the individual components are working correctly and meet the 

objectives, these components are combined into a working system. Integration 

testing is done on the groups of integrated modules to verify that the system 

components work together as described in the system and program design 

specifications. 
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System testing is the final testing procedure. A system test is a series of 

different tests designed to fully exercise the system to uncover its limitations and 

measure its capabilities. The objective is to test an integrated system and verify that 

it meets specified requirements. System testing takes place at a higher level, the 

testing focuses on behavior rather than function or functional structure. 

7.2 TESTING STRATEGY 

The testing strategy in this Procurement System for a Clinic Group (PSCG), 

involved unit testing, integration testing and system testing. The objective of unit 

testing is to ensure all coding of the functions implement the design correctly. The 

purpose of doing integration testing is to see whether the module could be integrated 

properly. Finally, system testing verifies that overall system is functioning properly 

and system perfonnance and objective are achieved. 

7.2.1 Unit Testing 

Unit testing is the first testing procedure. Unit testing is done after the 

completion of each function according to functional requirement. The unit testing 

process is similar as to find faults in components. There were several steps being 

carried out for this application: 

Examine all the program codes by reading through it. Consecutively, try to 

spot algorithm, data and syntax faults. 
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./ Compare the code with the specifications and with design to make sure all 

relevant cases have been considered . 

./ Publish the web pages in web browser in order to eliminate remaining syntax 

faults . 

./ Develop test cases to show the input is properly converted to the desired 

output. 

./ Boundary conditions are tested to make sure the functions run at boundaries 

established for limiting or restricting processing . 

./ Test all errors handling paths. 

Unit testing follow exactly these steps, and one specific unit is examined with them 

one at a time. 

7.2.2 Integration Testing 

After satisfied that individuaJ components are working correctly. These 

components will be combined into a working system. This will be the beginning of 

integration testing. The integration process is planned and coordinated properly 

with the intention that the faults which occur during this stage do not rely within the 

unit of the system. This will be easier for the task to detect the cause of the faults. 

The emphasis of integration testing is on testing database between modules. 
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The top down integration approach has been adopted for this system. The top 

level controlling component is tested by itself. Then, all components called by 

tested components are combined and tested as a larger unit. This approach is 

reapplied until all components are incorporated. 

Aspects Tested Evaluated 

Ease of navigation -.J Good 

Linkage -.J Good 

Information shared -.J Good 

Table 7.1 Integration Testing and Evaluation 

7.2.3 System Testing 

System testing is very different from unit testing and integration testing. ln 

unit testing, developer has complete control over the testing process, including 

prepared test data, and test cases. However, in system testing, the customer also test 

the system, making sure that it meets their understanding of the requirement, which 

may be different from the developers. Different from other testing objective, the 

purpose of system testing is to ensure that the system does what the customer wants 

it to do. There are several steps in testing a system, which are functional testing and 

performance testing. 

7.2.3.J Functional Testing 

System testing begins with function testing which is based on the functional 

requirements. A function test checks that the integrated system performs its function 
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as specified in the system analysis. In PSCG, functional testing will be carried out 

on two main modules which are vendor module and administrator staff module. 

FUNCTIONAL TESTING 

(1) Vendor Section 

Aspects Tested Evaluated 

a) User Register I Login Module 

Login v Good 

Logout " Good 

Register v Good 

Edit I Update User Profile v Good 

b) Request For Quotation (RFQ) Features 

View Details of RFQ v Good 

c) Quotation Features 

Submit New Quotation '1 Good 

Edit Quotation v Good 

View Details of Quotation v Good 

Delete Submitted Quotation v Fair 

d) Purchase Order Features 

View Purchase Order " Good 

e) Invoice Features 

Send Invoice '1 Good 

Edit Invoice v Good 

View Details oflnvoice Good 

Delete Sent Invoice '1 Fair 
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(2) Administrative Staff Section 

Aspects Tested Evaluated 

a) Request For Quotation (RFQ) Features 

AddNewRFQ " Good 

Edit I Update RFQ " Good 

View Details of RFQ " Good 

Delete RFQ " Good 

b) Quotation Features 

View Received Quotation Good 

< 

c) Purchase Order Features 

Send New Purchase Order Good 

Edit Purchase Order " Good 

View Details of Purchase Order " Good 

Delete Sent Purchase Order " Fair 

d) Invoice Features 

View Received Invoice " Good 

e) Others 

Login " Good 

Logout " Good 

View Vendors' List & Details " Good 

Table 7.2 Functional Testing and Evaluation 
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7.2.3.2 Performance Testing 

Performance testing compares the integrated components with the non­

functional system requirement. It addresses the non-functional requirements. The 

non-functional that have been stated during system analysis and design phase will be 

tested one by one with all function. Thus, for PSCG, the performance test will be 

focus on the aspect of user friendly, integrity, efficiency and flexibility. 

Non-Functional Aspects Tested Evaluated 

Attractiveness v Fair 

Page layout I design ..J Fair 

Readability of Text v Fair 

Hyperlink Performance ..J Good 

Prevention of Unauthorized v Good 

Response Time v Good 

Retrieval of Data v Good 

Table 7.3 Non-Functional Testing and Evaluation 
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CHAPTERS 

-
SYSTEM EVALUATION & CONCLUSION 

8.1 INTRODUCTION 

System evaluation is implemented by more that simply comparing the 

information obtained with the information which is expected. It is also related to the 

user environment, attitudes, information principles and severaJ other matters which 

must be given consideration before the actually efficacy can be concluded. 

At all phases of the system approaches, evaluation is a process that occurs 

continuously, drawing on a variety of sources and information. 

The role of this evaluation phase was to determine: 

}> The extent to whfoh the expected outcomes have been realized 

> The prescriptive value of the process where extraneous factors were taken 

consideration. 

133 

Univ
ers

ity
 of

 M
ala

ya



System Evaluation & Conclusion 

8.2 SYSTEM STRENGTHS 

The following are the Procurement System for a Clinic Group (PSCG) strengths: 

•!• Provide a simple and user-friendly interface 

PSCG is outfitted with simple interface. With its simple interface, user with 

basic experience with web browser wiJI certainly find PSCG easy to use, 

simple to learn and easy to understand. PSCG user-friendly interface is 

layered with buttons and hyperlink navigation for user to execute command 

with no difficulty. Form and table is used to insert data and display record. 

PSCG offers uncomplicated interface that user can easily achieve the results 

what they want. 

•!• Page restriction access security incorporated 

PSCG is mainly divided into two user privilege areas, which are vendor and 

administrative staff. Thus, it is crucial for the system to have stringent page 

restriction access security. When a user is logging in, the system will verify 

that a user has the proper credentials to access a web page before it is 

displayed on his screen. With this security feature, user will not be able to 

access to other web page with different user privilege level. In addition, user is 

unable to browser any web page (except login page) in PSCG before Jogging 

on to the system. 
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•:• Provide an easy way of procurement management 

PSCG provides the easier way for vendor to do their online procurement 

transactions electronically with the clinic group. This will help to increase the 

efficiency of procurement process, instead of manually key-in data system by 

the staff. 

•!• Resource reusability 

Although PSCG comprises of two user level, system resources are aJways 

reusability and shared for one and others. By using combination of primary 

keys and some security features, vendor and administrative staff always share 

the same database system to organize and manage the PSCG function. 

•:• System transparency 

The system provides circumstance where the front-end users of the system 

need not have to know the detaiJ system structure, location of the database and 

anything related to the system. Therefore, front-end user can use the system 

without much difficulty. 

•:• Keep Records 

This system will give the users the availability to keep all records that done by 

the vendor and administrative staff. The information of the records can be 

added, edited and deleted by both vendor and administrative staff. 
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8.3 SYSTEMLIMITATIONS 

PSCG has demonstrated system limitation as following: 

• PSCG currently not supports dynamic notice board features. This is meaning 

that administrative staff unable to publish an automate web page using 

insertion of forms. This feature is not convenient to perform as a minor 

module as planning earlier. For a complete development of dynamic notice 

board, it needs well organized database which is separate from PSCG database. 

Furthermore, it will eventually perform as HTML I ASP.NET page generator 

which is not suitable for the initial idea of development PSCG. Therefore, this 

feature is not included in current PSCG. 

• For security reason, the vendor who has the authority to create a quotation or 

invoice can only create a new quotation I invoice, list out previous 

quotations/invoices, view the details of quotations/invoices, and then submit it. 

The vendor cannot edit the items of records after had submitted the forms to 

administrative staff. If this has to be altered, then the vendor will have to 

email and inform the administrative staff. 

• Sometimes, there will be some error in saving record into the database. Some 

of the errors that encountered can be listed out like the data that enter was not 

match with the field type in database, but there are many possible errors that 
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can happen and there are still some errors that cannot be listed out in the 

message. 

• Due to time constrainl the reports that needed for some forms used had not yet 

been generated. Some reports like list of each submitted quotations and 

invoices, received purchase order and etc. 

8.4 PROBLEMS ENCOUNTERED AND SOLUTIONS 

Develop a system is not an easy task especially the obligation to fulfill the 

requirements for customer. It takes time to gain experiences and learn from 

mistakes. However, there is no time for us to make any mistakes or further 

comprehensive adjustments. Various problems have been encountered during the 

process of system development. Some major problems are difficult to be solved, 

sometime even causing the development process go beyond the schedule. 

Fortunately, these major problems have been solved eventually. The following are 

some of the major problems encountered and solution suggestions: 

)- Inexperience In Development Environment 

This is the first time for me to create a system using Visual Studio .NET and 

using ASP.NET technology. This is because this software has not been used 

before. Many special functions and features of the software still to be 

discovered and tested during the development stage, this again slow down the 
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development process. However, this problem is solved by doing more studied 

on how to use the software. Besides, surfing net for tutorials also has been 

carried out to improve the expertise of using the software. 

lil" Lack experience Jn Programming Language 

I have not been using ASP.NET technology before, so there are some times 

that I do not know how to write certain coding. In addition, there is very less 

exposure to this language during the ordinary study in faculty. Thus, it is very 

difficult for someone to deal with the language very well within short period of 

time. As a result of this problem, it confines programmer creativity to further 

extend the functionality of the system. In PSCG, most of the modules are 

constructed using very basic ASP.NET script, consequently some sophisticated 

features of ASP.NET script are unable to implement in this system. To solve 

the problem, utilize of development software will decrease the chance to write 

the script from sketch. As weU, reference books become very crucial to 

improve the familiarity of the script. 

lil" Limited Knowledge About The Procurement Process In Clinic Group 

Because I have limited knowledge about how the procurement process flow 

and what information related to the procurement, I face some problem when 

develop the system. But, I solved it after my interview with a previous trainee 

of a hospital and some research doing on Internet. This helps a lot in my 

development phase. 
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8.5 FUTURE ENHANCEMENTS 

Due to the limitations of this system, there are a few suggestions that may be usefuJ 

to future enhancement of the PSCG. The suggestions are as below: 

./ A PSCG without dynamic notice board is not a completed system. Thus, it is 

recommended that in the future enhancement, this facilities will be considered 

to add into the system in order to make the system more sophisticated. With 

dynamic notice board, administrative staff can publish the clinic group latest 

infonnation to the web by just filling some form. Vendors may also view the 

previous published information according to its date and other factors. With 

this feature, H1ML I ASP.NET web page can be easily generated without 

prerequisite of expert web knowledge . 

./ Error message can be listed out more details so that the users can notice what 

the system is going on when there is an error happens and no need to seek help 

from the administrative staff if the error is not important. 

./ Report that needed should be generated for certain used. Many reports that can 

be produces to check the transaction account whether is correct or not using 

the infonnation that already store in the database . 

./ The interface of PSCG is not attractive and organized enough. Thus, it is 

recommended to improve the existing interface by adding flash presentation to 

the opening page, create attractive buttons using animated gif and etc. 
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8.6 CONCLUSIONS 

PSCG opens a new approach to implement the sharing database with 

Medical Records Management System (MRMS) into the new way of 

communication between clinic staffs and vendors of the clinic group. PSCG major 

aim is to al1ow vendor manages and generates his/her transaction records and sends 

it to administrative staff of clinic group. 

With PSCG, the spread of the latest information, events or news of clinic 

group become easier. Jn addition, this system enables vendors and adminjstrative 

staffs update any latest transaction records to each other users. Thjs eventually 

increases interactions between staffs and vendors of the clinic group. 

At the moment, PSCG supports many features such as user privilege security 

system, request for quotation I quotation I purchase order I invoice forms' generator, 

form posting, vendors and staffs database management system and transaction 

records' content management system. All of these features are well performance in 

user friendly, integrity, efficiency and flexibility. In addition, it shows that basic 

features in typical procurement system are also available in PSCG. 

As a conclusion, this project gave me the opportunity to construct a full web­

based application from sketch. I have gained precious experience and knowledge as 

the project progresses. The project has to put me into practice all the concepts of 

programming which has been learnt in the span of three years in University Malaya. 
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Directory: \tbesisl \ 

Filename : AdminPage.aspx 

Objective : A page that the administrative staff can be accessed 

Access level : administrative staff 

Filename : Expired.aspx 

Objective : Remind about the expired of user ID 

Access level : administrative staff, vendor 

Filename : Home.asp:x 

Objective : The default page of PSCG 

Access level : administrative staff, vendor 

Filename : Invoiceform.aspx 

Objective : Add item for invoice 

Access level : vendor, administrative staff 

Filename : noAccess.aspx 

Objective : Warning page for vendor 

Access level : vendor 

Filename : VendorPage.aspx 

Objective : A page that the vendor can be accessed 

Access level : vendor, administrative staff 
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Directory: \thesisl \Administrator\ 

Filename : VendorDetaiJView.aspx 

Objective : View vendor's details 

Access level : administrative staff 

Filename : VendorDisplay.aspx 

Objective : View the list of vendors 

Access level : administrative staff 

Directory: \thesisl \Invoice\ 

Filename : lnvoiceDetails.aspx 

Objective : View invoices' details 

Access level : administrative staff, vendor 

Filename : InvoiceDisplay.aspx 

Objective : View the list of invoices 

Access level : vendor 

Directory: \thesisl \Login\ 

Filename : FirstTime.aspx 

Objective : Form of submitting UserID and password 

Access level : vendor 
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Filename : Login.aspx 

Objective : The main login page ofPSCG 

Access level : administrative staff, vendor 

Filename : Register.aspx 

Objective : Registration form 

Access level : vendor 

Filename : UserEdit.aspx 

Objective : Editable form of user profile 

Access level : vendor 

Filename : UserProfiJe.aspx 

Objective : Display the user profile 

Access level : vendor 

Directory: \thesis I \PurcbaseOrder\ 

Filename : POdetaiJs.aspx 

Objective : View purchase orders' details 

Access level : administrative staff. vendor 

Filename : POdisplay .aspx 

Objective : View the list of purchase order 

Access level : administrative staff 

Filename : POform.aspx 

Objective : Purchase Order form 

Access level : administrative staff 
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Filename : VendorUser.asp:x 

Objective : View the list of received purchase order 

Access level : vendor 

Directory: \tbesisl \Quotation\ 

Filename : QuotationDetails.aspx 

Objective : View quotations' details 

Access level : vendor, administrative staff 

Filename : QootationDisplay.aspx 

Objective : View the list of quotation 

Access level : vendor 

Filename : QuotationForm.aspx 

Objective : Quotation form 

Access level : vendor 

Filename : StaffUse.aspx 

Objective : View the list of received quotation 

Access level : administrative staff 
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Directory: \thesisl \RFQ\ 

Filename : RFQdetaiJs.aspx 

Objective : View Request for Quotation's details 

Access level : administrative staff, vendor 

Filename : RFQdisplay .aspx 

Objective : View the list of RFQ 

Access level : administrative staff 

Filename : RFQform.aspx 

Objective : RFQ form 

Access level : administrative staff 
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APPENDIX B 

USER MANUAL 

Appendix B 

This user manual is about the Procurement System (PSCG), because this 

system is a sub module to the whole clinic group management system, so, I will just 

show out the page that related to the procurement process. There are two parts in the 

procurement system. Jf user login as a vendor, he I she has the authority to generate 

a quotation and invoice. Vendor can create a quotation for the clinic group by 

entering the page below after viewing the uploaded request for quotation. Another 

part is when user login as an administrative staff and has the authority to change the 

information that related to procurement process. 
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• Login Page 

Every user of this PSCG system (neither vendor nor administrative staff) 

requires entering their user ID and password to gain access into the website. 

Warning message will be pop-up if a user tries to access the website without 

submitting any user account information. 

J:wrhlo1u1/ "11tto .. uft h1t r r11rt IMplntt•t J ,• 

fie fdt 'lleW F.worbS Tools ...... 

~a.ck • .. ;, (1) G! 'fls..m [!.UF.....,,.. 9MocSo ~ -5· ;;J ~ !:.I 
~Ill htt\>:/~l/logn/l.ooruspoc 

t 1 • , I 'I• J •ti 

Ple01e Enter your User ID ond POWMord to 
go1n access to ourwebute. 

Or. tf yov ore a new user. C cl .,. ,. 
lo regtSter ond go1n access lo ovr11tel 

user ID: 

Posiword: 

147 

Univ
ers

ity
 of

 M
ala

ya



Appendix B 

• Register Page 

The 'Click Here' hyperlink. on the Login Page will redirect user to the 

registration form. New user need to submit the profile information by filling 

up a form, to be registered as an official vendor of the clinic group. 

,j..llock .... " &I a! I Qs..d> {ijFll'IOlhll ~Mede " I -0· J ~ '.!:! 
Addrms Iii http:/~1/LO!li"/Re0ilt•·M4'X 

Pfease fill In your user pl'Ofile for the registration. 

VENDOR NAME : 

ADDRESS: 

P05TCODE: 

CITY: 

STATE: 

C OUNTRY: 
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• HomePage 

This is the main page of the PSCG website. There is some uploaded 

information for the user to be viewed. especially the latest of RFQ (Request 

For Quotation). There are four hyperlinks of navigation. which will redirect 

the user to different pages: 

-> Home Page 

Vendor -> Vendor Page 

Administrator -> Administrative Staff Page 

Sign Out -> Login Page 

He Edt View F.-hs TQOls Hot> 

.i.- llld< • .. • 0 [fl at ·45-c:h 

Welcome to i 'JOOd Chnlr. 
Group I 

With this site, you may become our 
registered vendor and notice our 
latest Request For Quotation. 

You may use our services 
directly for submttttng quotation, 
1nvo1ce and also receivrng purchase 
order from us. 

Hope you will our onhne 
procurement system! 

Request For Quotation of l ·gOOd Clinic 
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• Vendor Page 

This page displays the list of functions for the vendor to execute their 

procurement transaction. There are three functions that been provided for 

vendor: Send Quotation. View Purchase Order and Edit Profile. Vendor may 

click on those hyperlinks to continue their procurement transaction. 

Fie Edl ..,_ F-., Tool; ~ 

.;....11«1< • -+ 1' [1) at IQSMrtti W'--*• (tMeoM (if ~- ~ !';! ::J 
-... Ii http:/Jlo<~l/VondorP-.aspx 

EdltPro11e 
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• Send Quotation Pages 

The first page displays the list of quotations that the vendor had submitted to 

clinic group previously. Vendor may view the details of quotation by 

clicking on ' Details" hyperlink, or redirect back to Vendor Page by clicking 

the 'Cancel ' button. Vendor can submit a new quotation after viewing the 

RFQ at Home Page, by clicking 'Add New' button. 

l c.r1w1.,111.nlur111 "11110'\otl l11tf"ffl<"l iMf11ttrrr · 
01-~· 

- - - - - -
fto Edt - f _,.tes Tools Hllp 

~e.d< • .. • @ W aJ IQS..ch [i4F..ortes 

~-1ii~:/~l/~.4$1)X 

Quotalfons SUbmlled Add New I Cancel I 
(Juotdtlon JO DatP Vrndor 10 Ort•1lt Oell"tt"l 

11 01/21/2003 4 
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The 'Add New' button redirect user to this Add New Item form. Vendor can 

enter the information that needed for quotation, include the item name, 

quantity and price. The item has to be added one by one. by clicking 'Add' 

button each time finished entering one item information. 

} 1Juul itl tunl °' m "111 ro-inlt l11t.-u1f"t l MJ1lo1 t"t ____ .1. • 

Fte Eclt lr'leW f""°""" Took Hllp 

~Bad< • ... ~ @:') "' I Qs-ch (ilFOYOlteS '&Mecle J >4· J ~ .::) 
Add'- Iii http:/~1/~.Mj)x'lrnas.-Jf26/2003"lo204:5S:27%2CPM 

Quotation ID: 12 I Submit I 
AddNewltem 

Item Name: 
r·nt.1b1ot1c 

Quantity: I 100 

Unit Price: j1 00 

lub Tetal: 110000 
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The table at below the form will display the entered information of items for 

the quotation. Vendor will submit the complete quotation, b) clicking the 

'Submit' button. 

Fie E.. - F-'81 Took ~ 

~Sdck • ~ "' ti) S Q5-ch ~FIMlftes QfMecia ·:.f -0· .J :s,f' ..::) 

Acbess le 11ttp:/11«~•/Quot«1an/Quototlarlorm.~1126/2003%Zl1:57:"2%21J>M 

Quotation ID: ti 

AddNewitem 

"•m Name: 

Quantity: 

UnN Prfce: 

lubTetal: 

Add I 
'WllJl@fiii! S·MriiAl§Gi!i 
13 Anbbiobc 100 l 

1166 .... 
100 ~ 

14 Vitamin C 500 1 500 

Dor-. 

-st.ti ~ ii 1$1 )> '" J !JPl'titsooen·Maooot ... ll@:l~-..._ 1J5Ql-£nterptse ... I 
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After submitting the quotation, vendor will be redirected back to the first 

page of Send Quotation Pages, which display the updated information about 

submitted quotation. Vendor may click on the 'Details' hyperlink in the 

table to view the details of each quotation. 

~~i=1fdll!l:'ll ..... 111=.__...ll:!lm=
1
.:ci:z ... m:1:111 .................... 1111111!l!!.!c:::::-~;Ji 

.,...... • .. " ::l ~ 4-rl> Jj•- '&- :.j .&· :.i ::ii .!!.! 
-li'l '*b>:/ .... ~1~.-

1l 

u 
u 

01/Zl/ZOOl 4 

Oan.tlOOl 4 

Olr.6/?00J 4 

~---:.I 
Di ..... -

----"'"-'-' ~~-._..,,,, _____ °t"1--- I • i>j,'O .,..,. 

... fdl ...... - ....... 

.i--. • .. " ll ~ a-"' .,..,_ -e- ., on· ~ ::-J [!:I 

--Jii ,..,.,,,~~---·s 

,, -
14 w...,. .. c 

100 - 100 

>00 

This page displays the details of each selected quotation. 
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• View Purchase Order Pages 

This is tbe first page that displays the list of received Purchase Order (PO) 

which sent by the administrative staff of clinic group. Vendor may send the 

invoice based on the received PO, by entering the PO ID and clicking ·Send 

Invoice' button. 

l vr111f111ll"r "'1uru~oft lntt>tnet l>cJilotf'I .-

.... £dl - F-.S Tock Help 

+.llG . ... . 0 :11 6' Qs..c11 !.ii.._.. @Meclit " -0· '.J ~ !:I 
AdcteMJl) 11t1p :/~l~Mnb\JM.-

Purchase Order Received 
PO 10 Ootr. O~t4•1• 

11 01/20/%003 

13 01/21/2003 

15 01/2612003 

16 011%6/2003 

Pun:t111s. Order ID: I Send lnw1ce 
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The 'Send Invoice' button will redirect vendor to the form below. which 

displayed the information of that specific PO. Vendor need to enter the total 

price of the invoice before submitting the invoice. 

l hwnM rt orm '1ft ,o,ofl lnlt-rnrl I xpbf'r _::: - - - - ---
Ale £dt ~ FIMJlteS Tools .._, 

+.S.O. • .. :J :_;] Q -Qs-ch ...tJF_,,.OJ ~"'8de , ..U• ..J Sf ::J 
Adcr8$S I.:! http://IO<ol'lostJlhosisl/lnvolcofonn.aspx?masa-1/26/2003"'204:59:~9"1o21lPM 

10: 

Item Name: 

Quantity: 

lub Total: 

- - - -

.... 0 ltl"m .... .,,..,. ltf'm ( Odt' Qu•nt1ty lJntt Prlr~ ""b lotAI 

12 Panadol 

13 Test Tube Z 

500 

500 

o.s 
1 

250 

500 

Cancel I 
~ -~~--Sl.-tl j ~ . i$J .. •IJ !l~·""7ooct ... ll!J1t,.ait'.d&m·Mlcr- 1J5Ql5-r!tarprtse ... 1 ·~'J!),£> S:OIPM 
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After submitting the invoice, vendor will be redirected back to the first page 

of Invoice Pages, which display the updated information about submitted 

invoice. Vendor may click the 'Details' hyperlink in the table to view the 

details of each invoice. 

J~Jlll'l[a.a:m ..... :am,=_....111111:m:z, ... m:11,.im::m .. 11 .. 11 .... 11 .... 11 .. 1111~~--=~~ 

~- ... . 0 J.'J ~ IQ- ~·- ~ r,J ~· ... :3 :!J 
........ li\""'11..--•~-

lt Ol.!71n003 1l llUll llMa 
a 01/2112003 u llllD llllll!I 
i: Ol/l1/200J ll - '2cl<!I 
n 01nll200l " llllU ~ 
Z• 01/21/ZOO) u llll.dl ll:lm 
t> OJ/lt.fZllaJ 16 lls:loil l!::<:!l 
Z6 01/ZanOOl ... ~ Qallla 

Bock l 

~~~t'dl~~ ..... =-.~.....-1_1~1 ... m:i,..im:1:m .. 1111 .................... 1F~:::=-~ 
~'"° . .. ., ;a ~ a- (ii•- '9- " .O· ~ :a .:J 
-li-1~1~.--Zlt 

l ....... ID: M 

12-

u ftottlube 
OS 

This page displays the details of each selected invoice. 
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Appendix B 

• Edit Profile Pages 

User may edit his I her profile form time to time, by clicking the 'Edit 

Profile' hyperJink on the Vendor Page. There are editable textboxes that 

allowed the user to edit his I her profile directly on the form. When the user 

finish the profile editing, he I she may click on the 'Update' button at below 

this form to be redirected to Updated Profile Display page. 

Flt Edt - F-es Tools Holp 

,;..Sl<i • .. it !tJ 1! ~Seard> !lJF-tM ~ "J -0· ;.j Sf !!j -
f.tl •.II 11 I J!Tt I 11, 

PROFILE EDIT 

VENDOR NAME : 

ADt>RESS: 

,.,... , .. ~ ,,,,, 

POSTCODE: 

CITY : jPetahng Jaya 

lselangor 

~~--====-~~-=----=====-~~--=-=.,---..,.,-----J~ .local ..... _ 
STAT!: 

.. ,,j),() SOlll'M 
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Appendix B 

This page displays the updated profile which had been edited by the user. 

:l 11 .. ,•rf'rnhJr "11fro"oft lnlt"rn.-t hcplurN _ • 

Flo ~ - F8110rtes Tod< 11"1 

~BIO. • .+ • ~!fl (2! £\Seontt {ijF-- ~Midi Of !Th•~~ 9 
Actt-. ll'.l http:/~l~cfft.-l'tld-4 

r 1P •I• /1 ! lfp 1 tll 

Your Profile 
VENDOR NAME : Li XIOO Hut 

ADDRESS: llfW, Jolon 17!21J 

POSTCODE : "6-400 

CITY : P•fol1n9 Joyo 

STATE : Selongor 

COUNTRY : Moloysio 

PHONE NUMBER : 0379678142 

E-MAIL: >0oohv1(ithofmoil.com 

i!Loc.im­
~ • .$1 ~ .. tJ~·Mcroool ... u!J~- .......... "tJSQls--frarpnoe ... 1 ·~~-.o 5:09"" 
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Appendix B 

• No Acee~ Page 

This is the warning page pop-up for vendor if he I she try to enter the 

Administrative Staff Page. 

Fie Edl - f <WOrte. T oolJ Hob 

+-Bad< • "1' ~ !'.i3 fll! ~S-tll [.SjP~ ;9Meda \) ~· ;J ~ !!;J 
Adchss li'.i http://I0<"'1ost/theslsl/noAccess.aspx 

You do not hcrve acceu to this pogo 
Ploaro cllck her• to go to Main Pago 

~~~~----~~=-~=---,,.==-~--~~---'·..i-1 
~ -~~-
~-1 J ~ • l$1 ,. • 1 !Jprrtsaeen·l'laosof •.• ut)noAcc:ess·Mk-.. •~llt>-.o s:10PM 
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Appendix B 

• Administrative Staff Page 

This page displays the list of functions for the administrative staff to execute 

their procurement transaction and manage the clinic group procurement 

system. There are five functions that been provided for administrative staff: 

Add Request for Quotation, View Quotation, Send Purchase Order, View 

Invoice and View Vendor List. Administrative staff may click on those 

hyperlinks to continue their system managing. 

Fie £dt View F-... Tools ..._, 

.;.Bede • ... • ~ [1) a! a5Nra. :!JF-.S '$} ....... ~ ~· -J ~ .£) 
Adlt- liihttp:/~l/AOnri'~.-

--
~t flrJPJtaU!Jn 
ViBW f)lltatlon 

send Pll'Chase ~ 

VleWmv• 
VlllD'L.lst 
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Appendix B 

• Request For Quotation (RFQ) Pages 

The first page displays the list of RFQ that the administrative staff had 

uploaded on website previously. Staff may view the details of RFQ by 

clicking on 'Details" hyperlink, or redirected back to Administrative Staff 

Page by clicking on the 'Cancel' button. Staff can add a new RFQ by 

clicking the •Add New• button. 

J kl l}Jortn MH tot.tt.H lntrrrn•t I MJ•lcn,..r _ _ _ _ _ __ = ~"'· 

AdctlJff li) httpi/~I~.-

Add New I Cancel r 

RtQ 10 0.1t.- Ort.ul• Orlrtr1 

29 

33 

34 

01/21/2003 

01/21/2003 

01/22/2003 

1 
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Appendix B 

The •Add New' button redirect user to this Add New Item for RFQ form. 

Staff can enter the information that needed for RFQ, include the item code, 

item name and quantity. The item has to be added one by one, by clicking 

' Add' button each time finished entering one item information. 

View F-es locls Hllp 

.j..e.6- • .. ~ 11:) af Qs..dl l:tlF-tes @,.._. f.;,j ~· _j ~ ~ 
~ess 14ll ttt1> :/~l/RFQJRl'(lform.851'X-l/26/2003'4201:i5:21%20PM 

RFQJO: U Svbmrt I 
Add New Item for RFQ 

lhMCede: 

lh111N-e: 
d 
~ 

Qua""": r-
Add I 

oan. 
!!llst.tl I ~ •.$ .. ,. !]~Hltrotdtw ... IJ!JRR1orm-Mlcro9aft1-
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Appendix B 

The table at below the form will display the entered information of items for 

the RFQ. Staff will upload the complete RFQ. by clicking the 'Submit' 

button. 

) Nf(Jfnrm ""1111o~ou lnlrrnrt IM(lfurC"r - ~_'."" 

,_ Edt ...... F-es Tool$ ~ 

.i.. Bad< • ... ~ L1:) Gll As.ore.ti ::ijF~ @Mecte J ~· .J Sl' :!:J 
Adchss j4t) http://IO<aflostJ\hMlsl/RFQJRFQlorm.espx-l/26/2003%204:t5:21%21J'M 

RJ'Q ID: U Submit I Cancel I 
Add New ttvm for RFQ 

Item Cede: 

Item Name: 
d 
.:::J 

Quantity: r-
Add I 

' 
' 'u ltf"m ,.,...,"'.,. n~m l od"" Ouctut1tv 

Done 

30 Panadol 

31 TestTube 2 

100 

50 

•-I J rilll • ~ ,. ,. I !JOocumontHlcrotdtw ... IJ@.JRFQfonn-HlaosoftL. 
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Appendix B 

After submitting the RFQ. staff will be redirected back to the first page of 

RFQ Pages. which display the updated information about submitted RFQ. 

Staff may click the 'Details' hyperlink in the table to view the details of each 

RFQ. 

,.. r• ~ ,~ .. , .. ~ 

....... . .. g w al "''"''" i&l'-~ 'J ~· ;.; !:ii ::J 
-lill'lll>•/~1~.-

Ju 111 ,.... l'll'f .. h 0.1.t., 

This page displays the details of each selected RFQ. 
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Appendix B 

• View Quotation 

This is the first page that displays the list of received Quotation which sent 

by the vendor. Staff may view the details of quotation, by clicking •Details' 

hyperlink. 

F1e £.. - F- Tools ~ 

~e..k • -9 · iJ l1} aJ ,Qs-ch Lt.IF- ~Mede Cf fO· ,.,j ~ i!:J 
Ad<t- Iii http://IOCatlost/tl-.I~.-

Quotallons Received 
Quotdhon 10 O•tc- V~ndor 10 Ot>ta1ls Df'ft"tr> 

11 01/21/2003 4 

Dolle 

•!ibrtf r.il . ~ ,. ,. !!)Doa-*t l'taosoltW ••. 11@)5tallUR-~ln... 
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Appendix B 

• Send Purchase Order Pages 

This is the first page that displays the list of Purchase Order (PO) which sent 

by the administrative staff previously. Staff may send the PO, by entering 

the specific Vendor ID and clicking on the 'Add New' button. 

fje fdt - FOYOraes Tools Help 

.j.ollaO. • -. ~ @j a .QSMrdl l;MF..ortes i(')Meda a ~· ~ ::zJ ~ 
Adltess 14'.J htlp:/~1~/POdlsl>lly.-

Purchase Order 
PO 10 l>•tr Vt"ndor 10 Od,ul\ Ot:l~tr' 

11 llln0/2003 

13 lllnl/2003 

1 

V•ndorJD: I 

Dene 

... , j ~ If~ ~ ,. ,1 !JDoa.metltH'11crmoftW ... 11@)POllspiey·1'11trmaftL 
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Appendix B 

This is the redirected page that displayed the details of PO stated with PO 

Code and Vendor ID, when user clicks on the 'Details' hyperlink on the first 

page of Send PO Pages. 

l, Pllttf"l1ul11 "'1111u~oll lnt~r11('t t>eJ•lotrr -=-~ 

Ftt Edt 'lleW F""°'m Tools .._, 

~Bock • -. I#) .:i'.l " QSNrdl WF_.os ~,.._.. ~ ~· iJ ~ .!J 
Adtt-j iJ http:/lloul'ClSt/thHSl/PwehMeO<der/P()det.ils.aspx7pocodo-13 

Purchase Order ID: 1i 
Vendor ID: 4 

\t u ... m (ode." Qu•nt1ty 

2 

Done 

200 

500 

•Sbrtl rQl ,a~ Ill> ,. J !.)DocunortM'lo-'tw ... l!()POdetalls·Mk:rosoltL. 
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Appendix B 

The •Add New' button redirect user to this Add New Item for PO form. 

Staff can enter the information that needed for PO, include the item code, 

item name and quantity. The item has to be added one by one, by clicking 

'Add' button each time finished entering one item information. 

l Plllm1n 1'>111 rn~oU lutrr11rt [Mplotrr ' . ." 

fM Edt Y1ow FllWJf~M Tods ~ 

~Bad< • .. ~ 00 aJ QS-ch (MF- <(tMede ~ cQ• ..J ;S! ~ 

Addr- Iii htt!>:/~l/PlnliaseOrdet/POform.aspx?masa-1f26~:49:09%20PM 

Oone 

Purchese Order ID: " Svbm1I Cancel I 
Add New Item 

VenderlD: 

lh111 Cede: 

Ihm..._: 

Quonlltf: 

19 P•n•dol 

20 TostTube 

4 

d 
.:J 

i---
~ 

500 l2tWt 
500 l2Alm 

•ihrtl :A • ~ > ,. !)~1-1••crooo1tw ... ll4!)P0r.irrn-Mkrotaft1.nt-
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Appendix B 

After submitting the PO. staff will be redirected back to the first page of PO 

Pages, which display the updated information about sent PO. Staff may click 

the •Details' hyperlink in the table to view the details of each PO. User will 

be redirected back to Administrator Page by clicking ' Cancel' button. 

,.., , .. -,_ , ....... 
.j.- . .. 0 ill G'I .Qs-h ~·- ~ ~ :C· ;j ell !:.I 
-- hllj>./~1~-.-

PurchoM Ordet 

II 01/Zll/ZOOl • llllaill lllllla 
n Otnl/lGOl • !<.- ~ 
15 01/Zllmll • l:S:.ll lllll!I 

" Gl/:11/ZOOl • Ql!l!!l -
Y-10 c:: AddHow l Concol j 

.... i.--. ...... 

..... . .. ,(,) !il ~ !fl- .... - &- "' ~·...;:if ::.! 
--1i5""4>J--1/IW>oooo.clor~.~l6 

:.... 

--•-10:16 
-10:• 

•,111 l l rn1 '••r.u• Jt"''" l •d• l.'o..i.-ntilr -$00 

~ :.iJ • ~ . • , l!)>o.=!1 ·-W llt!_'- ·-1-

This page displays the details of each PO with stated PO Code and Vendor JO. 
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Appendix B 

• View Invoice Page 

This is the first page that displays the list of received invoice which sent by 

the vendor. Staff may view the details of invoice, by clicking ' Details' 

hyperlink . 

... ldl - ·- '"'* .... 
"'- . ~ • .J :ii al -a- Joi'- ~- ~ :U· "" :ii ~ 
.w-1"1 ...., '1~~~.-

f.' .,, r u ••.•.11r 

l9 01/l1/l003 11 ll&a lltJlll 
tll 01/21/200> u lll$llll lll!l!I 
:u 01/ll/ZllOJ u llsl.lill 1111111 
tJ Ol/Zl/ZOO) " - l!!t!!:!.t 
l• ovunoc:i 13 - llsllU 

ie.c.j 

~··-W llf!J......._.,, . ......._ 

~:aa=-=m:m-----------=-=~~ ... ldl - ·- .... ... -"'- · .. o :;1 ~ ia- ~- ~ ~ n· :.. 51 .!:1 -- 'Wot~·~·--

• Jtr-. . ....... ,,,. ... l ... .t~ Cl••ut1t, u .. 1t rru.. "' .... '"'•' 

:i.. 

~ r.a1 . ~ > • •»-· -w u~---

100 

HO 

____ .::..I 

*""''*­~~_,-.o .,,,., 

This page displays the details of each selected invoice. 
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Appendix B 

• Vendor List Page 

This page displays the list of registered vendors to the PSCG website. Staff 

may click on the 'Details' hyperlink to view the details of vendors' profile. 

As £dt .._ F<M>r•es Tads ...... 

.:.08adt. • ~ ~ @ ~ I QS.•ch ...?JF-os S;ltf'leda 
Addr- li'.i http://lo<<lhMf/t11'!$1sl/Actnlnlstretor/Vendctoisplay.-

Vendor Us# 

1

10 Yf'ndor '•mf' !ttatf" Phonbl" fma1I 
""'unt rr 

1 LYY Ked•h 012·6693771 yan_yan_..,,,.hotmaa.com ~ 
2 ABC S.lanvor 03·123'156 ~yahoo.com l2tl.ili 
4 xn ,,,., 0379571354 xyzOhotma~.eom l2cr..iil1 
5 lsh selanvor 0379578142 lshOhotma11.com l2a.IAil.t 

1 
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