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ABSTRACT 

Meeting Scheduling System (MSS) is a web-based system developed to support 

the organization of meetings, that is for each meeting request, a suitable meeting date 

can be determine based on constraints like meeting location, equipment and tl1e number 

of invitees that can attend the meeting. Besides that, Meeting Scheduling System (MSS) 

allow users to check if the invitees are available to attend a meeting, and will inform 

participants on details about meetings tl1at involve them. It is to avoid the possibility of 

scheduling a person to attend two or more meetings at one time. 

Other tJ1an that, Meeting Scheduling System (MSS) is to help user to keep track 

of availability of staff, maintain meeting room and equipment schedules a.11d others right 

on user computer desktop. With Meeting Scheduling System (MSS), scheduling and 

tracking meetings rooms, equipment and otJ1er facilities is easier than ever. User can 

create schedule views with any number of rooms side by side. This makes meeting room 

scheduling fast, efficient and more professional. 

Meeting Scheduling System (MSS) is communication and collaboration system. 

This allows user to communicate effectively via e-mail and to collaborate effectively 

through a central calendar, meeting system and workflow system. 

This report will stress on MSS feature and design. The decomposition of MSS 

into modules and sub-modules, and function and features of each module are described 

in this document. Every phase throughout the entire development of the Meeting 

Scheduling System are discussed in this report. 
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Chapter t INTRODUCTION 

1.1 Project Overview 

An organization usually consists of many members that are involved in the 

activities of the organization. When the need to make a decision arises, all parties in 

the associated with the problem wiU have to come together to discuss and decide the 

appropriate course of action. The process of discussing and deciding in a group is 

called a meeting. These meetings enable decision-making to be simplified, as more 

ideas will be conceived, probably less time-consuming and most important of all is 

that decisions are made in unison. However, the process of calling for a meeting is 

tedious as much overhead and planning is needed to make sure that the appropriate 

time, venue and attendees are determined and that all the attendees are notified. 

University administrators are especially overwhelmed with the scheduling 

demands placed on them to find available appointment and meeting times, confirm 

appointments, and locate existing ones when they need to be changed or cancelled. 

For most of them, most of the time is spent doing nothing but scheduling as planning 

events while taking into consideration all the lecturers' busy schedules is a very 

difficult task. Sometimes, they have to swap back and forth 25 or more email 

messages just to schedule a single meeting between few members in the 

organization. The chaos often means missed calls, conflicting schedules, and long 

waiting times. 

Meeting Scheduling System (MSS) is to support the organization of 

meetings, that is for each meeting request, a suitable meeting date can be determine 

based on constraints like meeting location, equipment and number of attendees that 

can attend the meeting. It is also to avoid the possibility of scheduling a person to 

attend two or more meetings at one time. This is feasible to be achieved as Meeting 

Schedul ing System allow users to check if all the lecturers are available to attend a 

meeting, and will inform participants of details about meetings that involve them 
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Other than that, Meeting Scheduling System (MSS) is to help user to keep 

track of availability of stafT, maintain meeting room and equipment schedules and 

more right on user computer desktop. With Meeting Scheduling System (MSS), 

scheduling and tracking meetings rooms, equipment and other facilities is easier than 

ever. User can create schedule views with any number of rooms side by side. This 

makes meeting room scheduling fast, efficient and more professional. 

Meeting Scheduling System not only save time and effort on the part of 

human, but also lead to more efficient results. 
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1.2 Project Objectives 

MSS is designed to support administrators, clerks and lecturers in the 

Faculty of Computer Science and lnformation Technology, University of Malaya in 

organizing meetings, that is for each meeting request, a suitable meeting date can be 

determine based on constraints like meeting location, equipment and the number of 

attendees that can attend the meeting. lt is also to avoid the possibility of scheduling 

a person to attend two or more meetings at one time. Lastly, MSS is to provide a 

feas ible environment for them to organize meetings from the perspective of cost and 

time. 

The objectives of MSS can be divided into five main points: 

(i) To create an integrated system to schedule meeting and booking of meeting 

resources (rooms and equipment) effectively and systematically. 

(i) To solve conflicts in meeting scheduling process, that is to avoid the 

possibility of schedul ing a person to attend two or more meetings at one 

time and solve conflicts in meeting resources (room, equipment) booking. 

(ii) Reducing faculty administrators' workload and redundant jobs in respect of 

scheduling meetings and clerks' workload in distributing memos. 

(iii) To provide a communication and collaboration feature for the entire 

environment in meeting scheduling, that will enable administrators, clerks 

and lecturers to communicate easily and work together effectively. 

(iv) To develop an Internet web based Meeting Scheduling System (MSS) to 

allow user to schedule, edit or cancel meeting and administrator to maintain 

the MSS from any location at any time at their convenience. 

3 
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1.3 Project Scope 

MSS project will include the every staff and academic user in the faculty of 

Computer Science & Information Technology, University of Malaya. 

1.3.1 System Administrator Section 

System Administrator Section contain the following modules and sub-modules:-

• Authentication and Autbori7Jltion Module 

• User Setting Module 

• Maintenance Module 

I. Meeting Room Maintenance 

2. Equipment Maintenance 

• Cancellation Module 

I . Meeting Request 

2. Meeting Room Booking 

3. Equipment Booking 

• Report Module 

1. Meeting Request 

2. Meeting Room Booking 

3. Equipment Booking 

1.3.2 Meeting Room Administrator Section 

Meeting Room Administrator Section contain the following modules and sub­

modules:-

• Authentication and Authorization Module 

• Maintenance Module 

• Ap1>roval Module 

• Cancellation Module 

• Report Module 

4 
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1.3.3 Equipment Administ rator Section 

Equipment Administrator Section contain the following modules and sub-modules:-

• Authenticat ion and Authori7.ation Module 

• Maintenance Module 

• Approval Module 

• Cancellation Module 

• Report Module 

1.3.4 User Section 

User Section contain the fo llowing modules and sub-modules:-

• Authentication and Authoriution Module 

• Personal Scheduler Module 

• New Request Module 

l. Initiate Meeting 

2. Oook Meeting Room Only 

3. Book Equipment Only 

• Incoming Request Module 

1. Reply Meeting Invitation 

2. Emergency Withdrawal 

• Cancellation Module 

1. Meeting Request 

2. Meeting Room Booking 

3. Equipment Booking 

• Amendment Module 

l. Meeting Request 

2. Meeting Room Booking 

3. Equipment Booking 

• Report Module 

I. Meeting Request 

2. Meeting Room Booking 

5 
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3. Equipment Booking 

• Reminder Module 

1.4 Project Management 

WXES 3182 

As written, "Effective management of a software project depends on 

thoroughly planning the progress of the project, anticipating problems which might 

arise and preparing tentative solutions". This shows how important project 

management should be considered and is an on-going process that is from start to 

end. 

A project schedule describe the software development cycle for a particular 

project by enumerating the phases or stages of a project and breaking each into 

discrete tasks or activities to be done. The schedule also portrays the interactions 

among these activities and estimates the time that each task or activity will take [ 1). 

A project schedule is needed to serve as the time guidance for a developer to 

determine what type of tasks to be carried and what goals should be achieved when a 

certain milestone is met. Sometimes due to unforeseen factors, certain tasks have to 

be prolonged by getting more time allocation. Attempted have been made to reduce 

inherent uncertainty in determining time estimates by projecting most likely, 

pessimistic, and optimistic estimates to determine the expected time an activity will 

take. 

Project schedule are divided into ten items as listed below :-

l. System analysis 

2. Planning 

3. System design 

4. Design review 

5. Documentation I 

6. System development 

7 Development review 

8. System Implementation and Testing 
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9. Implementation and Testing Review 

10. Documentation 2 

After every stage, reviews are carried out in order to point out the 

improvements and discover the defects in each stage. This is essential as each defect 

can be corrected before the subsequent stage of the development process 

commences. 
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Chapter 2 LITERATURE SURVEY 

2.1 What is Meeting Scheduling'! 

Meeting Scheduling System (MSS) is to support the organization of 

meetings, that is for each meeting request, a suitable meeting date can be detennine 

based on constraints like meeting location, equipment and number of attendees that 

can attend the meeting. It is also to avoid the possibility of scheduling a person to 

attend two or more meetings at one time and to allocate the resources so that its 

usage wills most benefits the organizations. 

2.1.1 The General Meeting Scheduling Problem 

The process of calling for a meeting is tedious as much overhead and 

planning is needed to make sure that the appropriate time, venue and attendees are 

detennined and that all the attendees are notified. 

Planning meetings have to take consideration of people's busy schedules, and 

are a job no one will to want to do it alone. Most of our time is spent doing nothing 

but scheduling. Another problem was the lack of interaction between other people. 

This cause the initiator of the meeting have to swap back and forth 25 or more e·mail 

messages just to schedule a single meeting with few of the member in the 

organization. 

The tTont desk of many office staffs can be a hectic place as it overwhelmed 

with the many scheduling demands placed on them to answer calls, find available 

appointment and meeting times, confinn appointments, and locate existing ones 

when they need to be changed or cancelled. The chaos often means missed calls, 

conflicting schedules, long waiting room times, frustrated customers and staff, and 

lost revenue. 
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2.1.2 Automated vs. Interactive Meeting Scheduling 

The size and complexity of modem university scheduling problem has 

provoked a trend, towards more general problem-solving algorithms with the 

automated system f8]. A fu ll search of all possible schedules would be unacceptable 

for anyone needing to produce scheduJes in a restricted amount of time. The 

scheduler must settle for an optional solution in return for a gain in speed and this 

could be done with the automated system [8]. But many people believed that the 

scheduling problem couldn' t be completely automated. 

There are two reasons:-

1. There are some reasons that make one schedule better than other one that 

cannot easily determined in an automated system. 

2. Searching for a schedule that satisfies all the constraints usually complicated in 

the system, a human intervention may be needed to produce an ideal schedule, 

which the system by itself may be not able to find a solution. As a result, most 

of the system allows the (semi-automated) scheduling systems [9]. 
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2.2 Introduction to Collaborative System 

Collaboration is the integration of many difterent technologies into a single 

application or environment to faci litate information sharing and information 

management [2]. Integrated technology, however, is only one aspect of collaboration 

as we're defining it. Timing is another. In real-time collaboration in which user work 

with others at the same moment, taking turns communicating ideas. But new 

technolO!,'Y offers user an entirely different way to collaborate, which is 

asynchronous collaboration~ in which user don' t have to be present to participate. 

Asynchronous collaboration allows user, at user convenience. E-mail, public 

databases, the Internet, and intranets are all forms of asynchronous communication. 

Collaborative technolob'Y provides these key benefits :-

• Extensive, secure communication. 

Collaboration technologies enable extensive communication through many 

different mediums and secure communications through encryption and digital 

signature technology, which is critical as organization increases their use of the 

Internet. 

• Storage of information in a central location. 

Information is placed in a central repository, or database, so that individuals 

inside and outside a corporation can access it. If shown in a threaded view, the 

history of the information is accessible and new information can be added to it. 

• Ability to ex1end technologies with new functionality and bridge islands of 

infonnation. 

Collaborative systems connect disparate systems and facilitate finding and 

sharing information stored in existing technologies. 

Characteristics of a collaborative system that enable it to provide the above­

mcntioncd benefits to an organization :-
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I. It have a robust, replicated object database that can store many difTerent types of 

information such as web pages, office documents, and e-mail messages, and it 

must support replication both from server to server and from server to client. To 

work with data, the database needs to allow many different clients, ranging from 

web browsers to e-mail clients. 

2. lt must support the Internet and industry standards. New technologies are 

connecting disparate networks to fonn one global, cohesive network. A 

collaborative system must be able to interoperate w1th these networks over the 

Internet, and it must follow industry standards to allow openness to a large 

number of external systems as well as guarantee the integrity of the data. 

3. A collaborative system must offer powerful, easy-to-use development tools and 

technologies. The environment must be open so that developers can use any tool 

to develop solutions and users can access and customize the user interface. 

Below are the few example of collaborative solutions:-

2.2.t Messaging Systems 

An organization needs information in order to get work done. Thus, messaging has 

become a mission-critical function in most organization. While e-mail is still the 

core ingredients, other applications are now included in this category. 

The category of messaging can be divided into the follow1ng subcategories :-

2.2.1.t E-mail 

Electronic Mail, also known as e-mail programs allows user to create, send, read, 

store and manipulate electronic messages anid attachments. E-mail is an example of 

"push-style" communication~ meaning that the sender initiates the communication of 

organization, these programs have evolved from merely creating and sending text 

messages, into multi-featured programs [3]. 
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2.2.1.2 Workflow 

Worktlow applications are primarily constructed around three concepts, which are:-

l . Roles. 

/\ role is the logical representation of a person or a person or an application in a 

workflow process. Roles can change dynamically depending on who is involved in 

the particular process. 

2. Routes. 

A route defines what information will route and who will receive it. Routes can be 

sequential, parallel, conditional, or any combination of these. 

3. Rules. 

A rule is conditional logic that assesses the status of the workflow process and 

determines the next steps. A rule can be basc!d on the properties of a message or on 

some other data source. 

2.2.1.3 Electronic forms 

Electronic fonns are electronic messages with built-in fields. They can be used 

instead of paper-based fonns to automate and streamline organizational processes. 

Items such as expense reports, meeting room booking, equipment requests can all be 

implemented with electronic fonns [3]. 

2.2.2 Tracking Systems 

Tracking applications manage and track information, such as a list of contacts, fonn 

its creation to its deletion or "completion". Tracking applications usually require the 

integration of many different data sources because the information needing to be 

tracked resides in more than one location [2]. 
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2.3 Web Based Application 

2.3.1 What is Web Based Application? 

Web based functionality is achieved when built on the foundations of the 

World Wide Web, such applications can be run anywhere in the world at any time 

and are completely cross platform All data and input by the user using the 

application is used to update a database or document that is then made available by 

the system to global users in real time. 

The only client side software needed to access and execute Web-based 

applications is a web browser environment An example of such an application 

would be an online store accessed via Netscape Navigator or Microsoft Internet 

Explorer. 

Web applications provide a rich interactive environment through which the 

user can further define their unique onlinc experience. Without web applications to 

breathe life and provide user-interaction, a web page is limited to static electronic 

text. 

Key features of a Web based application are centrally located application, 

database and documents, infonnation is updated in real time, and system as well as 

applications is accessible remotely. 

2.3.2 Advantages of Web Application 

Web based applications have many advantage:s over traditional network architecture. 

Some of the advantages of Web based architecture are: 

• It allows users to log onto the system from anywhere in the world as long as 

they have a computer, an Internet conl'.lection and a Web browser. 

• Applications are resident on the serve1r. 

• All data input into the system is done so in real-time. 

• Data is available in real-time. 
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• User accessibility to data is definable. 

• System administration can be performed remotely. 

• Distributed architecture provides for a stable system with feature like 

database mirroring and redundant servers eliminating any type of system 

downtime. 

• Web based solutions are based on the web principle of open architecture 

which eliminates the integration problc~m. 
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2.4 lnternet and Intranet 

2.4. l What is Internet? 

The Internet is a global network of computers that communicate using a 

common language. It is similar to the international telephone system-no one owns or 

controls the whole thing, but it is connected in a way that makes it work like one big 

network. 

The World Wide Web (WWW) gives you a graphical, easy-to-navigate 

interface for looking at documents on the Internet. These documents, as well as the 

links between them, comprise a "web" of information. Files or "pages" on the Web 

are interconnected. User can connect to other pages by clicking special text or 

graphics, which arc called hyperlinks. 

Pages can contain news, images, movies, and sounds, just about anything. 

These pages can be located on computers anywhere in the world. When you are 

connected to the Web, you have equal access to information worldwide; there are no 

additional long-distance charges or restrictions. 

2.4.1.1 Advantages and Disadvantages of Internet 

Table 2. l : Advantages and disadvantages of Internet 

Advantages Disadvantages 

I. Can access any computer anywhere 'I. Limited access to intranet resources. 

with Internet access. 

2. 1 n terms of design, anything is ' ) ,_, In terms of security, there is a concern 

possible such as great multimedia that unauthorized users could access 

and video presentations. proprietary information. 

3. Take advantage of external resources 

by linking to vendor websites, health 

databases, etc. 
- . 

15 

Univ
ers

ity
 of

 M
ala

ya



Meeting Scheduling System (MSS) WXES 3182 

2.4.2 What is Intranet'! 

The Intranet is essentially a private Internet operating on an organization's 

internal network. Jntranets exploit the incredibly popular and low-cost Internet tools 

to gain strategic advantage over competitors, cut costs, and improve operational 

effectiveness. It may consist of many interlinked local area networks and also use 

leased line in the wide-area network. 

It may or may not include connections through one or more gateways to the 

outside Internet. An intranet uses TCP/IP, HTTP, and other Internet protocols and in 

general looks like a private version of the Internet. With tunneling, companies can 

send private messages through the public network, using the public network with 

special encryption/decryption and other security safeguards to connect one part of 

their intranet to another. 

2.4.2.1 Advent.ages and Disadvant.ages olf Intranet 

Table 2.2 : Advantages and disadvantages of Intranet 

Advantages Disadvantages 

I. All computers on the intranet have 1. Only computers linked to the 

easy, instant access. company intranet have access. 

Limited or no access from home, 

satellite offices, or any computer not 

on the intranet. 

2. All computers are connected by high- 2. Limits on design: some elements, 

speed connections. especially multimedia, may not be 

possible due to hardware/software 

restrictions. 

3. In tenllS of security, limited worries 3. Limited access to other resources, such 

about unauthorized access. 
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2.4.3 Implications on University Adminiistrator 

Administrators and lecturers in university sec intranets and the Internet as a way to: 

• Increase student access and the equity of that access to instructional 

information and educational resources for better education. 

• Increase staff and teacher access to real-time administrative data for 

decreased administrative tasks and costs and better decision-making and 

efficiency. 

• Increase the dynamic nature of community collaboration and better prepare 

for the future. 

Based on a quantitative survey of academiic staff use of Internet in International 

Islamic University Malaysia (UIA) done by a group of lecturer in Australia, 63.3% 

of response rate is achieved to a mail questionnaire. It showed that the uses of 

Internet among university administrators ane quite high. In that survey, almost all 

respondent found e-mail useful for communication with colleagues. Besides that, the 

respondents think that Internet is very useful for research, publications, and for 

making a contribution to a profession [4]. 
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2.5 Client-Server Concepts 

Client/server is a distributed software architecture within which systems are 

divided into autonomous processes, allowing clients to request functions, which are 

then carried out by the server. In such an environment, the end users are more 

flexible and they can manipulate the data they need on a local system. Other than 

that, client/server is a concept in which tasks are distributed over clients and servers, 

allowing tasks to be carried out by those machines, which are most suitable for task 

execution. 

The client/server concept is based om a dialog between the client and server. 

A client passes a given request on to the server and the server executes a task. Each 

task is processed on a client or server is executed by software module. The software 

modules in a client/server concept are able to work together. The server takes action 

only after having received a software reques•l from the client The server tasks do not 

in fact necessarily have to run on different machines [5]. 

2.5.1 Client-Server Computing 

Client/server computing is the logical extension of modular programming. 

Modular programming has as its fundamental assumption that separation of a large 

piece of software into its constituent parts ("modules") creates the possibility for 

easier development and better maintainabiliity. Client/server computing rakes this a 

step further by recognizing that those modules need not all be executed within the 

same memory space. With this architecture, the calling module becomes the "client" 

(that requests a service), and the called module becomes the "server" (that provides 

the service). 

The logical extension of this is to have clients and servers running on the 

nppropriate hardware and software platfonns for their functions. For example, 

database management system servers running on platfon:n.5 specially designed and 

configured to perform queries, or file servers running on platforms with special 
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elements for managing files. [t is this latter perspective that has created the widely 

believed myth that client/server has something~ to do w1th PCs or Unix machines [6 j. 

2.5.2 Client Process 

The client is a process (program) that sends a1 message to a server process (program), 

requesting that the server perfonn a task (se:rvice). Client programs usually manage 

the user-interface portion of the application, validate data entered by the user, 

dispatch requests to server programs, and sometimes execute business logic. The 

client-based process is the front-end of the application that the user sees and interacts 

with. The client process contains solution-specific logic and provides the interface 

between the user and the rest of the appl1ication system The client process also 

manages the local resources that the user interacts with such as the monitor, 

keyboard, workstation CPU and peripherals. One of the key elements of a client 

workstation is the graphical user interface. Normally, a part of operating system i.e. 

the window manager detects user actions, manages the windows on the display and 

displays the data in the windows [7]. 

2.5.3 Server Process 

A server process (program) fulfils the dient request by perfonning the task 

requested. Server programs generally receive requests from client programs, execute 

database retrieval and updates, and manage data integrity and dispatch responses to 

client requests. Sometimes server programs execute common or complex business 

logic. The server-based process may run on another machine on the network. This 

server could be the host operating system or network file server; the server is then 

provided both file system st:rvices and appHcation services. Or in some cases, 

another desk1op machine provides the application services. The server process acts 

as a software engine that manages shared resources such as databases, printers, 

communication links, or high powered- pro.:;essors. The server process performs the 

back-end tasks that arc common to similar application [7]. 
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2.6 Review on System Architectuire 

2.6.1 Classical Client-Server Architectlllrc (Two-tier Architecture) 

Classical client/server application arclhitecturc (two-tier architecture) is based 

on client computer where services and quieries are constructed and a data call 

connection is made to the server computer. with no intervening server. The results of 

the query are returned as data stored within the local cache of client computer. A 

visual display will be connected to this cache for displaying the query 's results and 

data. High-performance data retrieval technologies became an important 

consideration when constructing the entire architecture. 

It is typically used in small environments (less than 50 users). A common 

error in client/server development is to prototype an application in a small, 2-tier 

environment and then scale up by simply adding more users to the servers. This 

approach will usually result in an ineffe:ctive system, as the server becomes 

overwhelmed. To properly scale to hundreds or thousands of users, it is usually 

necessary to move to a three-tier architecture. 

2.6.2 Multi-tier Architecture 

The core design of a multi-tier, or three-tier, computing is to enable 

application codes to be run separately from the client computer and the database 

server. Three- tier architecture introduces a :server (or an "agent") between the client 

and the server. The role of the agent is many folds. lt can provide translation services 

(as in adapting a legacy application on a mainframe to a client/server environment), 

metering services (as in acting as a transaction monitor to limit the number of 

simultaneous requests to a given server), or intelligent agent services (as in mapping 

a request to a number of different servers, collating the results, and returning a single 

response to the client [6]. 

The introduction of a server (or an "agent") between the client and the 

server supports the performance of large application processing in the middle tier. 

This application architecture is beneficial t10 developers as moving the dat.a access 
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and business logic to the middle tier denotes less application code for client's 

computers. It also cases the management of business process components and data 

access logic. 'Dlcreforc, multi-tier architectures present a more scalable and flexible 

way for building application. 
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2. 7 Review on Programming Language 

2.7.1 Livewire (Server-Side JavaScript) 

Livewire is the server side JavaScript that is used in creating programs 

which runs on the server side. It has been introduce in the Netscape Enterprise 

server. It functions capabilities are similar with the JavaScripting. 

2.7.2 Active Server Pages (ASP) 

Active Server Pages is an open application envirorunent programming 

language in which HTML pages, scripts, and ActiveX components can be combined 

to create Web-based applications. lt is the latest server based technology from 

Microsoft Corporation. The basis of ASP is 1the Internet Information Server (US). An 

.asp file is a special HTML file containing hypertext, client-side script and Active 

Server Page Script for a web page. In other words, it is a standard HTML documents 

interfaced with ActiveX script code that call specific Active Server Components. It 

is used to create dynamic and interactive welb pages that are able to include Active X 

controls and Java Applets. The pre-built Active Server Components provide plug-in 

objects that will perfonn specific tasks. The script is able to instantiate objects, 

calling their methods, marupulating their pmperties and producing results that are 

related to the web page. Client side script is decoded and run by the browser itself. 

Meanwhile, Asp script is decoded and run by Microsoft Internet Server (JIS) in order 

to create web pages to the browser. 

The client side and ASP scripts c.an be written in any scripting language 

like VBScript, Jscript or Java Script. Script. is inserted between anywhere in a html 

file. Active Database objects, one of the Active server Components allows easy but 

powerful connections to be made to almost any database system suitable for 

publishing and collecting data on the web. ASP provides a way for building secure 

tmnsactions, server-based applications and web sites that work together with 

Windows NT and IIS. The entire combination provides a comprehensive set of key 

soflware technologies, which enables secure exchange of information over public 
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networks, access control to server resources and confidential identification of server 

and client. ft is also considered as a glue technology, which binds together other 

various server-based systems to help build interactive web pages. ASP is able to 

interact with almost any existing dynamic web page technology such as CGI 

(Common Gateway Interface), ISAP {lnte:met server Application Programming 

1 ntcrface) and scripts written in PERL, Python and Awk. Besides that, ASP is 

suitable for building multi tier Internet and Intranet applications and supports client­

server programming. In addition, it is able to spread processing load between client 

and server by implementing and integrating client-side processing as well as server 

side processing. 

2.7.3 Comparison Between Livewire and Active Server Pages 

Table 2.3: Comparisons between Livewire and Active Server Pages 

Netscape LiveWire Microsoft ASP 

(sever-side JavaScript) (Active Server Pages) 

Platforms Runs on Unix platforms, OS/2, Runs on Windows 95 and 

Novell, and Windows NT Windows NT 

Languages Supports JavaScript Supports VBScript, JavaScript 

Session Saves and retrieves variablies per Same as LiveWire. 

Maintenance user session. Advantage over CGI. 

Database Connects via ODBC and native Connects via ODBC, same as 

Connectivity drivers for Oracle, Sybase, Live Wire on other connectivity 

Informix, and DB 2 Pools db points. 

connections for better 

performance. Provides access to 

db cursors and also provides 

execution of SQL statements and 

stored procedures. 

Calling Provides interfaces to C, C++, and Provides interfaces to C++, 

External Java LiveConncct can create visual basic and Java. 

Libraries JavaScripts objects,which call Java 
-- ._ 
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classes, which call JavaScript. 

Development Sports debugging feature m Debugging features available 

Libraries Application Manager. Use fol for In future Microsoft Visual 

debugging SQL statements: and Development environment for 

other errors. db access and site management 

tools (Front Page). 

2.7.4 JavaScript 

JavaScript is a cross-platfonn :scripting language, which is simple, 

interpreted, and object-oriented. It can be used to add simple interactive behaviors to 

an HTML page by means of a script of k1eywords inserted into a web page. It' s 

originated from Live Script that developed by Netscape to provide a way to interface 

with Java. Sun, the developer of Java, helped Netscape rework LiveScript and called 

it JavaScript. Anyway, JavaScript is not deriivative of java. It lacks of power of full­

featured programming language. Netscape support the language since its version 2.0 

and Microsoft Internet Explore giving support since its Internet Explorer 3.0 through 

Jscript. 

The main roles of JavaScript play in the web pages are fonn validation, 

responding to input, dialog boxes, detecting browser characteristics, updating the 

browser properties, math capabilities, using cookies to keep visitor infonnation, date 

and time infonnation, integrating with Java, basic graphics and dynamic HTML. 

2.7.5 VBScript 

VBScript, developed by Microsoft, is a 1powerful, lightweight, easy-to-use, freely 

available, cross-platf onn, and cross-langWllge scripting language for the Internet 

VBScript is designed to leverage the skills r0f millions of Visual Basic programmers 

lo the I nternel. 

Below arc the characteristics of VBScript :-
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• VBScript is powerful. Various capabilities of VBScript can be used to develop 

richly interactive Web pages that respond to user input in an intelligent manner. 

For example, when a user submits a fonn, a VBScript subroutine can be 

triggered to verify that the fonn is properly filled in with valid values. 

• VBScript is lightweight. VBScript codle is lightweight, fast, and has been 

optimized to be transmitted via the Internet. Because VBScript code is 

lightweight, it can be quickly transmitted to users browsing a Web site-even via 

relatively slow Plain Old Telephone Servi1ce (POTS) links to the Internet. 

• VBScript is easy to use. VBScript is easy to use compared to scripting languages 

such as JavaScript. This is because VBScript is based on the easy-to-learn 

BASIC (Beginners AU-Purpose Symbolic: Instruction Code) language. 

• VBScript is cross-platform. VBScript can be functioning on UNIX as well as 

Macintosh computers, in addition to Windows 95 and Windows NT computers. 

• VBScript is cross-language. VBScript supports many languages, such as C++ 

and Java, which allows objects to be compiled as ActiveX controls. VBScript is 

the glue that binds various ActiveX controls to create sophisticated Web 

applications. For example, a Timer control developed using the C++ language is 

capable of keeping the time and a Stock Sticker control developed using Java is 

capable of displaying a stock sticker. By themselves, these two components 

perform very limited tasks. However, with the aid of VBScript, the Timer control 

can "talk" to the Stock Sticker control to create a more sophisticated Web 

application. The Timer control, for example, can trigger a VBScript subroutine, 

which in tum triggers the Stock Sticker control to update itself 

• VBScript is n subset of Microsoft Visual Basic, and is upwardly compatible with 

Visual Basic for Applications (VBA). Indeed, VBScript is a subset of VBA. 

VBA is shipped with Microsoft Offic.e applications to make it easier for 

developers to build custom solutions using Microsoft Office applications. 
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2.7.6 Comparisons Between .JnvnScript and VBScript 

VBScript is more strategic than Jscript as VBScript has been designed to 

leverage the skills of millions of Visual Basic programmers to the Internet. Although 

JavaScript is a powerful scripting language,, it is not as easy to learn and use as 

VBScript. Virtually any task that can be accomplished using JavaScript can be 

accomplished using VBScript. VBScript can be used to easily use to automate 

various ActiveX controls in a Web page, it can be used to develop sophisticated and 

intelligent Web applications. As VBScript is supported by Microsoft, there is a great 

deal of integration between VBScript and Internet Explorer, Windows NT/95, 

Microsoft Office, and Microsoft BackOffice in the near future. Spend some time 

with VBScript to learn how it can enhance a. Web site by making it easier and more 

excit ing to navigate. Other than that, the primary and default scripting language for 

ASP is VBScript, most of the example are presented only in VBScript, largely 

because it provides the greatest transparency and therefore, functionality with the 

web server. 

26 

Univ
ers

ity
 of

 M
ala

ya



Meeting ScheduJing System (MSS) WXES 3182 

2.8 Review on Database 

2.8. l Microsoft SQL Server 7.0 

Microsoft SQL Server 7.0 is a relational database management system for 

Windows NT-based systems. It is designed to meet the requirements of distributed 

client-server computing. Microsoft SQL Server 7.0 is tightly integrated and coupled 

with other Microsoft BackOffice filmily of servers to enable organizations to 

improve decision making processes and enhancing their business processes. It allows 

information to be replicated to non-SQL Server databases including Microsoft 

Access, ORACLE, Sybase, and 082. 

Microsoft SQL Server 7.0 is a scalable, high-performance database 

management system designed specifically for distributed client/server computing. 

Microsoft SQL Server 7.0 provides tight integrat1on with windows and windows­

based applications helping reduce the cost and complexity of deploying sophisticated 

applications. Microsoft SQL Server 7.0 is an ideal database engine for powering web 

sites. Through tight integration with lntemet Information Server, Microsoft SQL 

Server 7.0can be queried and updated via popular web browsers. SQL Server' s 

native Open Database Connectivity (ODBC) lets it inter-operate smoothly with the 

Internet Database Connector interface included with Internet Information server. 

Microsoft SQL Server 7.0 allows ltwo billion tables within each of 32,767 

databases to be defined. The number of rows in a table is effectively unlimited. It 

allows user to define up to 250 columns for each table. SQL Server allows user to 

combine columns from as many as 16 tables in a single query. 
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2.8.2 Microsoft Access 2000 

Microsoft Access is a Windows-based relational database management 

system. Microsoft Access 2000 provides powerful tools that help in organizing and 

sharing of the database so the team member in an organization make better 

decisions. Microsoft Access is one of the most popular database management 

software as it is powerful and it is also easy to learn and use. Microsoft Access can 

be used to enter, store and manipulate data in a variety of ways. Other than that, it 

can be used to query for specific information or to produce (detailed or summary) 

reports based on certain criteria. 

Microsoft Access uses the new Microsoft Data Engine (MSDE), a SQL 

Server-compatible client/server engine designed for a single-user computer or small 

workgroup server. However, there are some weaknesses in Microsoft Access, which 

is very slow transaction speed. Other than that, queries are stored locally (all data is 

puJJed over the network instead of just the few records you want). 
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2.9 Review on Communication a111d Collaboration Server 

2.9. t Microsoft Exchange Server 5.5 

Microsoft Exchange Server 5.5 is the ideal platform for critical messaging. 

With unlimited storage capacity, built-iin SMP support, improved backup 

performance, and enhanced security management; Microsoft Exchange 5.5 is the 

best choice for your messaging foundation. You won't find a better perf onning, more 

scalable, more stable messaging platfonn on the market. 

Microsoft Exchange 5.5 is built on architecture of Internet standards such as 

SMTP, POP3, IMAP4, LDAP v.3, and NNTP, with high-fidelity message delivery 

across a variety of clients. Microsoft Exchange 5.5 gives you the tools and 

technology to develop the widest range of collaborative solutions. Start with instant 

collaboration using Microsoft Outlook 2000 desktop information manager, Microsoft 

Office 2000, and the drag-and-drop Microsoft Exchange Server design environment 

or build fully featured Web applications using standard Web tools such as Microsoft 

Visual lnterDev integrated web application development system or Microsoft Visual 

Studio developmental studio. Microsoft Exchange 5.5 offers the freedom to match 

development solution to user needs while taking advantage of the extended 

integration with other Microsoft BackOfficie family of servers such as Microsoft 

SQL Server, Microsoft Systems Management Server, and Microsoft Internet 

Information Server (IIS). 

The integrated diagnostics, remote: management, and flexible directory 

support in Microsoft Exchange 5.5 resuJts in the easiest setup, configuration, and 

administration on the market. In addition, Exchange continues to be the lowest cost 

client/server messaging solution available 

Integration with Microsoft SQL Server allows user to send messages 

triggered by SQL Server events. Exchange Scripting Agent enables automated data 

transfer between the Exchange and SQL stores. Integration with Microsoft Systems 

Management Server allows user to deploy Exchange clients and Outlook clients 
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painless ly to user desktops and monitor the c:lient software for upgrades. Integration 

with !IS using Collaboration Data Objects aUlows you to access all of the Exchange 

Resources through a Web browser. 

2.9.2 Lotus Notes & Domino 4.6 

Lotus Note & Domino 4.6 is a g;roupware applications built to support 

communication and collaboration of process which flows within a company. Lotus 

Domino is a server that maintains the entire management of the groupware. 

However, the integration of Lotus Notes within the environment of Microsoft 

Operating System and Offices has draw a clear description regarding the loopholes 

faced by Lotus Notes. Firstly, Notes on the client does not work and cooperate 

poorly with other Microsoft Office products. For many development of enterprise 

applications, it only allows its own scripting (Lotus Script) and objects models. 

Lotus Notes only works well with data that are stored in Notes database and other 

database remains second priority in its deployment. Due to its operating system­

independent feature, Lotus Notes will need to duplicate basic functions such as 

directory, security and administration within its boundary. 
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2.9.3 Comparison of MS-Exchange Senrer 5.5 and Lotus Notes/Domino 4.6 

Table 2.4: Comparison oflnfonnation Store Between MS-Exchange Server 5.5 

and Lotus Notes/Domino 4.6 

MS-Exchange Server 5.5 Lotus Notes/Domino 4.6 

lnfonnation Size of single lnfonnation Store Size of single Information Store 

Store Size can be up to 16 gigabytes is only up to 4 gigabytes 

Transaction It logs all steps during messaging Lotus Notes and Domino do not 

Logs and collaboration transactions that use transaction logs, and IBM 

take place on the system and Lotus have argued that 

Transactions are not comrnJtted transaction logging requires 

until they are complete. In the overhead that slows system 

event of power loss or unexpected perfonnance. 

server shut down, valuable data 

remams intact and recover.able, 

right up to the last transaction. 

This also prevents data from being 

recorded m an inconsistent or 

corrupted state. The result 1s 

improved perfonnance and data 

integrity. 

Fast When Microsoft Exchang(~ 1s Notes and Domino, which must 

recovery restarted after abnormal sierver rebuild database views from the 

usmg shutdown, the transaction log file ground up any time data integrity 

transaction 1s scanned for incomplete is violated. 

rollback. transactions. If one is found, the 

transaction rolls back to the state it 

was before the incomplete 

transaction took place. 

Fast The infonnation store in Microsoft Lotus Notes and Domino provide 

recovery of Exchange Server 5.5 allows no such functionality. - - --- ____________ ...._ __________ _ 
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accidentally administrator to grant end users 

deleted the right to recover items that were 

items deleted accidentally quickly and 

easily from the client desktop. 

Single­

instance 

storage 

with 

referential 

integrity 

Microsoft Exchange Server 5.5 Lotus Notes and Domino have 

provides administrators with 1end- only limited facilities to set up 

to-end message tracking. For manual tracking on messages 

example, if a user complains that a before they are sent and are 

message was sent but never unable to locate arbitrary 

received, the administrator can messages after they have been 

easily recover the tracking history sent out. 

of the message in graphical dis:play 

that maps every server, and 

connector that ever touched the 

message. 

2.9.4 Microsoft Exchange 2000 Server 

Microsoft Exchange 2000 Server inherits all the feature of Microsoft 

Exchange Server 5.5 and above that, with added features as it combines messaging, 

collaboration, and application development. It helps businesses improve the way 

employees work together by integrating workflow design with Web 

communications, and by using a common way to work with messages, documents, 

and applications. Microsoft Exchange 2000 also provides a communications 

infrastructure that gives employees access to infonnation at any time, from 

anywhere, using technologies including wirieless communication, handheld devices, 

and teleconferencing. The benefits of usill1g Microsoft Exchange 2000 include 

improved individual and team productivity, streamlined business processes with 

reduced management expense, and reduced hardware and software cost. 
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Microsoft Exchange 2000 Server helps you get the most out of your 

investment in Windows 2000 Server by taking advantage of the following Windows 

2000 services and capabilities: 

• Directory: Integration with Windows 2000 Server Active Directory service 

resuJts in a single directory of user informatio~ networking, and messaging 

resources. This simplifies overall systems management and reduces cost of 

ownership. In addition, a unified directory makes it easier for users to find all 

kinds of information such as e-mail addresses and shared printers. 

Implementing Microsoft Exchange 2000 efficiently depends on first setting 

up Windows 2000 Server and Active Directory suitably for both your 

network configuration and your messaging and collaboration requirements. 

The payoff comes in overall planning and design costs, which can be reduced 

by using a single directory of all networking and messaging resources. 

• Management: Systems administrators can manage both Microsoft Exchange 

2000 and Windows 2000 Server using a common set of management 

interfaces, making it simpler to l1eam and perform management tasks. 

Further, policy-based administration simplifies tasks such as changing a set 

of user mailboxes all at once. 

• Security: Microsoft Exchange 2000 uses the Windows 2000 Server security 

services. This provides a comprehensive set of security and permission 

services, such as standardized methods for encrypting e-mail, and simplifies 

system management by letting admilllistrators use common security controls 

across both Exchange and Windows 2000 Server. 

• 

• 

Internet: Microsoft Exchange 2000 Server is tightly integrated with the 

Windows 2000 Internet Infonnation Service. In addition to helping remove 

the boundaries between trad1itional e-mail and Internet-based 

communications, this gives develope:rs a simpler way to build collaboration 

solutions. 

Scalability/Availability: The improved clustering support in Microsoft 

Exchange 2000 takes advantage of the Windows 2000 Advanced Server 
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Cluster service. This ensures the h1glhest level of system reliability, reduces 

user interruptions, and decreases hardware costs. 
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2.10 Review on Web Server 

On the Web, everything depends on tlhe server. The ability of the customer to 

find the application web site depends on the server. The security of the transactions 

and the integrity of the data depend on the welb server. 

In this new transaction-based world, server choice is critical. Consider that in 

the E-Commerce world, a server that goes down is a customer service problem. A 

server that isn' t secure can permanently destroy consumer confidence. 

A server that can' t scale up to increased traffic on a web site can end up 

turning profitable customers away and then cause major disruption when it is scaled 

up. 

2.10.1 Personal Web Server (PWS) 4.0 

Personal Web Server is Microsoft's slimmed-down web server, which 

provides a basis on which to develop corporate net\vorked applications. Personal 

Web Server 4.0 can be run on any home ma.chine that runs Windows 95, Windows 

98 or Windows NT Workstation. Just like HS 4.0, PWS 4.0 comes with ASP 2.0 as 

standard. With PWS 4.0, ASP programs can be created and test just as though as an 

external user, running on the same machine. 

2.10.2 Microsoft Internet Information Server (llS) 4.0 

Microsoft Internet Information Server (IIS) 4.0 is the latest addition to 

Microsoft' s BackOffice family of products that enables the publishing and 

distributing of information on the Internet. In other words, it is a web server and 

integrated into Windows NT server. IIS is optimized for Windows NT Server, and 

takes advantage of the security, which NT Se:rver provides. 
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IIS provides the ability to provide web services, not only for web pages, but 

also ftp sites, nntp services and video and audio services. It integrates with the 

database facilities of SQL Server, the management facilities of Site Server, and e­

mailing and messaging abilities of Exchange. 

The configuration and managemenlt of Internet services that can be done 

through the Internet service manager. Any services in any of the servers can be 

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

access permissions and logon requirements for clients can be employed and 

managed. lIS provides some basic and enhanced security. LIS requires a valid 

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

The usernames must be valid on the compuller running IIS, or from a Windows NT 

domain accessible from the IIS machine. It also offers controllfog access via an IP 

address. 

2.10.3 Microsoft Internet Information S1erver (HS) S.0 

Internet Information Services (IIS), called IIS 5.0. Internet Information 

Services runs as an enterprise seivice withiin Windows 2000. It uses other services 

provided by Windows 2000, such as securi~y and the Active Directory service. This 

version improves the Web server' s reliabilirty, perfonnance, management, security, 

and application services. Many of these imiprovements result from the way lIS 5.0 

incorporates new operating system features provided in Windows 2000. 

US 4.0 focus on security, administration, programmability, and support for 

Internet standards while ITS 5.0 builds on the features and capabilities needed to 

deliver Web sites required in an increasingl:y Internet-centric business environment. 

And it makes it even easier to use the technologies delivered in prior versions. In 

particular, IIS 5.0 features improvements in the following major areas: 

• Reliability and performance. A number of features make US more reliable 

and better performing. To make it faster and easier to restart I IS, the reliable 
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restart foature of IIS 5.0 allows an administrator to restart Web services 

without rebooting the computer. To improve reliability, Application 

Protection provides the ability to run applications in a pool, separate from the 

Web services. ll1e new CPU Throttlling and Socket Pooling features in llS 

5.0 can also improve reliability. For application developers, Web site 

perfonnance can be improved through new features such as scriptless 

Microsoft Active Server Pages (ASP) processing, ASP self-tuning, and 

performance-enhanced ASP objects. 

• Management. IIS 5.0 is easier to ins:taJl and maintain. A number of features 

support thjs increased ease-of-maintenance, including a simplified 

installation process, new security task wizards, the ability to account for time 

used by processes, more flexible remote administration, and the ability to 

create custom error messages. 

• Security. IIS 5.0 adds support for important industry-standard security 

protocols, including Digest Autherntication, Server Gated Cryptography, 

Kerberos V5 authentication protocol, Transport Layer Security, and Fortezza. 

In addition, three new task wizards make it easier for administrators to 

manage a site's security settings. 

Application environment. Developers will find that HS 5.0 expands the Web server's 

application development environment by bUlilding on new technologies included in 

Windows 2000 Server. These include Active Directory and the expanded 

Component Object Model (COM+). In addition, enhancements to IIS Active Server 

Pages, such as scriptless ASP processing, as well as improved flow control and error 

handling, let developers write more efficient VJ eh-centric applications. 
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2.11 Review on Platform and Operating System 

2.11.1 Microsoft Windows NT Server 4.0 

Microsoft Windows NT server 4.0 is a complete and powerful platfonn 

that provides server operating system. Bes1ides that it is a server that offers the 

building, hosting and integration of web-based applications. Windows NT Server 4.0 

was designed to assist developers in constrncting, building and deploying different 

types of business applications in a fast way. Moreover, the Option Pack allowed the 

integration of web functionality, transaction processing, language scripting, 

component deployment, and message queuing services directly into Widows NT 

Server 4.0. The introduction of new management tools in Windows NT Server 4.0 

and Option Pack has provided great assistance in setting up web sites, managing the 

content, and analyzing usage patterns for improvement. Besides that, with its 

innovative web publishing features, customizable tools, and new wizard 

technologies, Windows NT Server 4.0 serves as a platfonn to publish and share 

information in a secure way over Internet and intranets. 

2.11.2 Microsoft Windows 2000 Server 

Windows 2000 Server is the entry-level version of the server family. The 

multipurpose network operating system for businesses of all sizes, it is the perfect 

solution for file, print, intranet, and infras1tructure servers. It scales from 1 to 4 

processors and up to 4 gigabytes. Building on the strengths of Windows NT Server 

4.0, the Windows 2000 Server Family deliv1;!rs three increasingly powerful products 

that set a new standard for reliability and scalability. The Windows 2000 Server 

Family also demonstrates how well an operating system can be integrated with a 

standards-based directory, Web, application, network, file and print services, and 

cnd-to-t:nd management. This combination of reliability and functionality provides 

the best foundation for integrating your business with the Internet. 

Active Server Pages (ASP), first introduced as a component of Windows NT 

Server 4.0, revolutionized the way Web content was served. This technology 
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allowed organizations to create dynamic arnd highly personalized Web sites. The 

implementation of Active Server Pages in Windows 2000 Server is faster, more 

reliable, more scalable, and ready to run on high-end multi-processor hardware. 

Windows 2000 Server also introducies new technologies that let you build 

richer Web applications and solutions, such as the next generation of the Microsoft 

Component Object Model, COM+. Developers using COM+ find it much easer to 

create and use software components, and benefit from a runtime environment and 

services that are easily used from any programming language or tool. 

In addition, Windows 2000 includes integrated support for streaming media, 

which allows organizations to develop and distribute real-time presentations and rich 

multimedia content to both internal and external audiences. Imagine being able to 

send full screen video to your users' desktops on demand, while providing CD­

quality audio, digital rights management, ancil btfeat integration with other application 

software. 

2.11.3 Microsoft Windows 2000 Advanced! Server 

The Windows 2000 Advanced Server operating system contains all the 

functionality and reliability of the standard version of Windows 2000 Server, plus 

additional features for applications that require higher levels of scalability and 

availability. Windows 2000 Advanced Server delivers enhanced reliability, 

availability, and scalability. It scales from 1 to 8 processors and up to 8 gigabytes, 

and provides enhanced reliability and availability, with two-node clustering and 32-

node network load balancing. 

Advanced Server helps ensure your systems are available by addressing the 

causes of both planned and unplanned network and server downtime. It also has 

features that let your applications grow to support large numbers of users and data. 

The major functiona]jty that Advanced Server adds to Windows 2000 Server 

is support for extremely high-perfonnance servers and the ability to link servers 
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together to handle larger loads. These capabilities provide a reliable foundation that 

lets you make sure your systems arc available regardless of a system fai lure or how 

large an application becomes. 

Advanced Server Jets you deploy highly available and scalable applications 

on industry-standard PC hardware. Common examples of applications suitable for 

Advanced Server include database, messagi111g, and file and print servers. No matter 

the size of your organization, Advanced Server is a good choice for server 

applications that must be available at all times. It also gives growing organizations 

the ability to ensure the availability of critical applications while being able to scale 

those applications both up and out to meet increased demand. 
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2.12 Review on Software Develop1meot Methodologies 

1 n the 1960s, the problems of developing software were not clearly 

understoo~ but it was realized that a software crisis existed. The tenn software 

engineering was coined to refer to the management and technical methods, 

procedures, and tools required to develop a large-scale software system effectively. 

With the application of software engineering concepts, many large-scale software 

systems have been developed using a software life cycle [ 1 O]. Below are the reviews 

of some of the most widely used software development methodologies. 

2.12.1 Waterfall model 

According to Boehm, the Waterfall model of software development is the 

first lifecycle developed in 1970 by W. W. Royce to establish a disciplined approach 

for software development, and it was derived from other engineering processes. It 

was considered a superior method to the "code-and-fix" practices previously used. It 

is called the Waterfall Model because of its cascading nature, from one step to the 

next [l I]. 

Waterfall's simplistic nature makes it: one of the most used lifecycle models 

in business today. In the waterfall method, there is a distinct boundary between 

systems engineering, analysis, design, code, testing, and maintenance. The output of 

one stage becomes the input for the next stage; for example, the output of analysis 

becomes the input for design. Each of the five steps must be completed before you 

can go on fully to the next - although there is, many times, overlap between each of 

the steps. At each step, testing is done. If problems are found, the developers either 

put in necessary corrections, or go back to th:e previous step. In this classic approach, 

the requirements are all defined in detail and cast in stone. 
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Reqwrem rnl analysis 
31\d dcf1:1111 on L __ _ _ _. 

Ws lerfall Model 

Sy;tem and 
Software drn&--a 

Testtna 

Operation and 
Maintenance 

Figure 2.1: The "Waterfall'' model 

Step l: Requirements Definition 

WXES 3 182 

The overall system is designed in this phase:- services, constraints, goals, time 

frames, and others are all put into existence. 

Step 2: System and Software Design 

In this step, the system architecture is established. Constraints are refined with the 

actual system architecture constraints. Services are refined into pseudeocode for a 

particular language. 

Step 3: Implementation and Unit Testing 

The system is still a set of programs, not integrated into a whole fleshed out product. 

Each unit is tested to make sure it perfonns to specifications. Documentation is done, 

often at this stage for the individual units. 

Ste1> 4: Integration and System Testing 

J\11 of the separate programs, or units, are put together and flesh out as a system, or 

finished product. The overall system is tested to make sure the finished product 

works as well as the individual units had before. After testing, the finished product is 
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made available to the clients or customers. More docwnentation is written here, such 

as system documentation rather than individual unit documentation. Installation 

manuals, help files for overall system usage, and such. 

Ste1> 5: Integration and System Testing 

It includes possible installation of the system, training end users, and supporting the 

product over its lifetime. Because of the support this stage offers, it can lead back to 

any of the previous stages in the cycle when are encountered. 

Advantages of"Waterfall" model :-

• 
• 

It flows well, and is easy to understand from a broad viewpoint. 

It is easy to implement. 

• flaws are easy to find, as they are flushed out as every stage. 

• 
• 
• 

Product is well documented . 

High VisibiJity . 

Well known and well used . 
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2.12.2 Spiral model 

The spiral model was developed by Dr. Barry Boehm in 1987 as a risk­

reducing approach to software development. The spiral model encompasses features 

of the phased lifocycle as well as the prototype lifecycle. However, unlike those 

lifecycles, the spiral model uses risk analysis as one of its elements. It also uses the 

Waterfall model for each step so as to avoid any risks. The spiral model overcomes 

major sources of project risk with the Risk Management Plan. This also helps in 

being more compatible with other models [ 12]. 

However, the spiral model is not as sophisticated and elaborate as some of 

the other lifecycle models. It needs further planning and development in such areas 

as contracting, specifications, milestones, reviews, scheduling, status monitoring, 

and risk area identification. 

Determine objectives. 
alternatives 
constraints 

Figure 2.2: 

Evaluate e.lterno.tives: 
identify. resolve risks 

ks 

Spiral Model 

The radial dimension in the figure above shows the cumulative cost of the 

uccoinplishmc11L or the steps at that time. The angular dimension shows the progress 

flludc m the completion of each cycle of the spiral. Every cycle of the model 

represents the snme sequence of steps in the completion of the software. The spiral 

lnodcl includes !Our lllaJOr clement~. which include: 
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• Planning- Detennination of objectives, alternatives, and constraints. 

• Risk Analysis- Analyzes alternatives and attempts to identify and resolve the 

risks involved. 

• Engineering- Development of the product as well as the incorporation of 

testing. 

• Customer Evaluation- Assessment of the products of the engineering 

clement. 

An important foature of the spiral model is that each cycle is completed with a 

review by the people concerned with the project (designers and programmers). This 

review consists of a review of all the products developed up to that point and 

includes the plans for the next cycle. These plans may include a partition of the 

product into smaller portions for development or components that arc implemented 

by individual organizations or persons. If the plan for the development fails, then the 

spiral is tenninatcd. Otherwise it tenninates with the initiation of new or modified 

software. 

2.12.3 Prototyping 

Prototyping is an approach based on an evolutionary view of software 

development and having an impact on the development process as a whole. 

Prototyping involves producing early working versions (prototype) of the future 

application system and experimenting with them [ 13). Specificatio~ development, 

and validation activities occur at the same time, since rapid development is important 

for prototype systems. To deliver a prototype quickly, you may have to leave out 

some system functionality or relax non-functional factors such as response speed and 

reliability. 

There nrc two types of prototyping, which represent two different objectives and two 

<liflcrcn1 types of' implementation :-
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2.12.3. I Evolutionary Prototyping 

The objective of evolutionary prototyping is to deliver a working system to 

end-users. Evolutionary prototyping starts with the parts of the system, which are 

clearly understood by the customer/end-user. The system is continually developed by 

adding new features/requirements as they are discovered or proposed by the 

customer, until a final system is delivered. The evolutionary approach helps 

anticipate how end-users wlll use new software systems. The user is given a system, 

which is unfinished, then the system is modified and fine tuned as the user 

requirements become clear. 

2.12.3.2 Throw-Away Prototyping 

The objective of throw-away prototyping is to val idate or determine the 

system requirements. By understanding the customer's requirements, a better 

requirements definition for the system can be developed. Throw-away prototyping 

focuses on undefined or unclear portions of the requirements. During 

implementation, the parts of the system, which are not understood, are developed 

first. Throw-away prototyping is intended to determine the system specification so 

that the end-product of the prototype development phase is that specification. 

A fixed decision is made to build a throw-away prototype to help 

requirements analysis and validation. After evaluation, the prototype is 'thrown­

aWay' and a production-quality system is built. Throw-away prototyping extends the 

requirements analysis process with the intention of reducing overaU life cycle costs. 

The principal function of the prototype is to clarify requirements and provide 

additionnl information for managers to assess process risks. Components rrom the 

Prototype may be reused in the production-quality system. 
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Chapter 3 SYSTEM ANALYSIS 

3.1 Techniques Used To Defined Requirements 

System analysis is carried out when the user's requirement and needs are to 

be identified. Besides that, the feasibility of the system needs to be identified. 

Technical analysis of the system will assist in allocating the resources for each 

functional and non.functional requirement. 

Techniques used to define requirements: 

3.t.t Interview 

lnterview activities have been carried out in order to understand the loopholes and 

weakness of the current meeting scheduling process. Besides that, it has also 

enriched the knowledge of how meeting is being schedule in the real environment 

and idea on how to improve the current process. 

3.J .2 Internet Research 

Intemet is used as the main resource for referring any ambiguities that arise during 

the entire development period. Web sites of the developers have assisted in 

broadening the methods and approach used in tackling every problem. 
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3.2 Meeting Scheduling in FSKTM 

3.2.1 Current Scheduling Process 

InHialor 

Figure 3. 1 

Dem 

Imo au: am ecllog Clieck for llm e, date 

Head of Dcpwimcut or 
Htoo of \.ommlttt 

Assbtant Registrar Vice-Dean (Acadttnlc) 

In1 ll ate ameellng. 
fix date and tune 

PcrsonaJ Asdstancc I Ocrk 

Bookmect:ingroom andaddillonal equ1pmcot(1f 
neeeded) by subnutting manual form 

Mr. T.P ButmadJIBl f Technical Starr (cqutpmmt) 

:r no: available. set 
2!1otber tune and 
date 

Inidetor I Ocrk 

Reply whether able 
to attend or no: 

MEETING 

Check Avmlab1li1y & !=cedback 
(rn aoual'.y) 

If avail able. mail to all the attendees 
and send pnnted nonce 

Flowchart of the current meeting scheduling process in FSKTM, UM 

Most of the meeting is initiate by the Dean as the Dean is the chairman to the 

Faculty Meeting and to most the committee in the Faculty of Computer Science and 

Informat ion Technology in University of Malaya such as Committee of Exam Board, 

Committee of Higher Education and others. Usually, the Assistant Registrar will 

Schedule und initiate the meeting on behalf of the Dean with the help of his or her 

personal assistant. The Vice-Dean (Academic) and Head of Department or head of 

Certain committee ulso initiate n meeting, either by themselves or with the help of 

their r>crsonul ussistant. The initiator or the clerk will then submit booking form or 

check with Mr. T.P. Butmasilun on the availability of the meeting room on the 
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proposed date and time. If the time slot is unavailable, the clerk or initiator needs to 

resubmit fonn. This is a very redious work. Then, if additional equipment is needed, 

clerk need to infonn the technical staff separately. The clerk needs to print notice to 

hand out to the lecturer and at the same time send mail to them The clerk needs to 

scan through the reply mail one by one when the lecturer reply to check whether he 

or she is attending the meeting or not. This is very slow and unproductive. 

3.2.2 Major Problems Encountered 

1. VERY SLOW AND TEDIOUS TO SCHEDULE A MEETING 

This is because to schedule a meeting, several steps need to be done separately. The 

initiator or the clerk need to submit fonn manually to Mr. T.P Butmasilan and this is 

extremely troublesome for those who reside in the old building. If the time slot is 

unavailable, the clerk or initiator needs to resubmit fonn. This is a very tedious 

Work. Then, if additional equipment is needed, clerk need to infonn the technical 

staff separately. Next, the clerk needs to print notice to hand out to the lecturer and at 

the same time send mail to them The clerk needs to scan through the reply mail one 

by one when the lecturer reply to check whether he or she is attending the meeting or 

not. This is very slow and unproductive. 

2. Problems in booking for meeting room 

As there is no timetable for the room booking, there is problem of booking of 

meeting room, which fit the number of attendees and equipment needed. This often 

results in meeting of less priority will have to give way to meeting which has higher 

Priority. 
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3, Possibility of a person being invited to two or more meetings is quite 

high 

As there is no central repository of infonnation holdings where infonnation could be 

better shared and reused from different locations. The initiator did not know whether 

all the attendees have meeting on the same time or not. These leads to possibility of a 

person being invited to two or more meetings are quite high 

4. Possibility of invitees is not notify 

There is a possibilities that the invitees did not know that there is a meeting. This is 

maybe due to the invitees didn' t check mail and did not receive the notice. 

S. Paper does not function as an efficient media. 

As it does not provide easy updates methods and the information contained on a 

piece of paper does not relate to information contained on a piece of paper does not 

relate to information on other pieces of paper in a direct way. The current meeting 

room booking system is based on submitting from manually, as well as distribution 

of minutes. Moreover, paper is very difficult to keep as it takes away a lot of spaces. 

So, it can be said that printed documents are easily misplaced. 

6. Not systematic 

There is no guideline on how to schedule a meeting. From the interview, I found out 

that all the clerk initiate meeting base on their preference way. There is a major 

difference of way to initiate a meeting between those staff resides in old and new 

building. 

7. Invitees forget to attend meetings 

As there is no systematic way to schedule a meeting, so there are some initiator who 

Will send reminder and some who did not do so. 
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3.3 Proposed Meeting Scheduling Process Using MSS 

Dean 

Initiate a meeting Check fo r time. date 

I!1i ti at ur 

In1tim a 

Head of Department 
or Head of Comrnitttt 

Assistant Registrar 

meeting, fix 
date and time 

System Feedback 
Schedule meeting on!Jnc 

Meeting Scheduling System 
• Meeting Room & Equipment Booking 

online 
• Mail to all invitees and auto send reminder 
• System will scan all the reply and send a 

summary too initiator 

Attendee 

MEETING 

Vlce-Dem (Academic) 

Syitem 
Feedback 

Schedule 
mcc:ing on 
bch&lf 

Person el 
Assb'tance 
I Ciera 

Figure 3.2: Flowchart of the proposed meeting scheduling process using MSS 

The proposed meeting scheduling process is to integrate meeting 

scheduling and booking of meeting resources (rooms and equipment). It is to provide 

an easy to use environment in meeting scheduling so that meeting can be schedule 

effectively and systematically. Its easy to use feature enables initiator to schedule 

meeting by their own without the help of personal assistants. 

To schedule a meeting, initiator or clerk need to check the availability of 

the invitees and resources ba!Scd on a desire date and time. The status of the invitees 

is then check by the system whether there is clash in time, which is whctl1er the 

invitees nre scheduled to attend other meeting. Initiator can sec the list of invitees 
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who are tied up with other meetings with the respective initiator and details. This 

Will help them to decide and plan a better scheduJc or to have negotiation when the 

desirable time-slot is taken. lf the resources are booked, the meeting room booking 

details can be view. This is to help the initiator to plan a better schedule and to 

enable initiator to have negotiation when the desirable time-slot is taken. 

When the desirable meeting time is determined, initiator will send meeting 

invitation to the invitee and resource booking request to both meeting room and 

equipment administrator. When the invitee receives the e-mail notification, invitee 

needs to log on to MSS system to reply to the invitation. The same goes to meeting 

room and equipment administrator, that is to Jog on to MSS system to approve the 

resource booking request. When the administrator approved the request, e-mail 

notification wi ll be sent to the initiator. Beside that, user can opt to book meeting 

room or equipment only. 

Initiator of the meeting can always Jog on to the system to check the reply 

status of the invitees and the status of the resource booking request One day before 

the meeting, a reminder message will be sent through e-mail to all the invitees and 

the initiator of the meeting. 
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3.4 Meeting Scheduling Systems Objectives 

I. To schedule meeting and booking of meeting resources (rooms and 

equipment) effectively and systematically. 

Meeting Scheduling System (MSS) is to support the organization of meetings, that is 

for each meeting request, a suitable meeting date can be detennine based on 

constraints like meeting location, equipment and number of attendees that can attend 

the meeting, providing a systematic way to initiate a meeting. MSS includes modules 

like Personal Scheduler, Meeting Room Booking, Equipment Booking and Meeting 

Scheduling. 

2. To solve conflicts in meeting scheduling process. 

It is also to avoid the possibility of scheduling a person to attend two or more 

meetings at one time. Besides that, on booking of meeting resources (meeting room 

and equipment), user can check the availability of the resources. 

3• Reducing faculty administrators' workload and redundant jobs in respect of 

scheduling meetings and clerk's workload in distributing memos. 

lntegrate all the previously separated manual task into an integrated system Other 

than that, initiator needs not to read through all the reply. MSS will provide an agent 

to scan through all the reply concerning a particular meeting and provide a summary 

to the initiator. This will speed up meeting scheduling process. The productivity of 

clerk can be fu lly optimized with types of task other than concentrating on 

distributing and retrieving documents, as the document will be transferred 

electronically through the e-mail system and through collaboration functions. 

4· To provide a communication and collaboration feature for the entire 

environment in meeting scheduling 

The communication of MSS includes a set of fully integrated communication 

services, which allows users to utilize the communication technology such as the 

crnnit that will enable administrators, clerks and lecturers to communicute easily and 

Work togclhcr effectively. The overall delivery time cnn be reduced, as the document 

Will he trnnc; forrcd electronically through the email system and through collnhomtion 
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functions. TI1e collaboration of MSS involves a system of electronic work!:,>roup 

computing which meets the needs for highly structure infonnation now. This will 

update the information routing in a more structured and flexible way and information 

sharing. 

S. To be able to access, use and maintain at user convenience 

Meeting Scheduling System (MSS) is an Internet web based application. These 

allows the initiator to initiate or cancel meeting, invitees to check their schedule and 

send notice of unavailability and Administrator to process and maintain the MSS 

from any location at any time and their convenience. 

54 

Univ
ers

ity
 of

 M
ala

ya



Meeting ScheduJing System (MSS) WXES 3182 

3.5 Meeting Scheduling Systems Terms Definition 

Meeting Scheduling System has its own associated terminology. The 

following is a list of the tenns used in this project in relation to meeting scheduling :-

l. 

2. 

3. 

System Administrator 

The administrator of the entire Meeting Scheduling System (MSS). 

Meeting Room Administrator 

The Meeting Room administrator that is responsible for Meeting Room 

maintenance and booking. 

Equipment Administrator 

The Equipment administrator that is responsible for Equipment maintenance 

and booking. 

4· Initiator 

The person who initiate the meeting and book the necessary resources for the 

meeting. 

5· Invitees 

6. 

Invitees are those people being invited to the meeting. 

Meeting Status 

• Confirmed - invitee have confirmed to attend the meeting 

• Pending - invitee have not reply to the meeting invitation 

• Reject - invitee have reject the meeting invitation 

• Cancelled - indicate that the meeting has been cancelled by the initiator 

or administrator 

• Amend - indicutc that the meeting has been umcndcd by the initintor 

55 

Univ
ers

ity
 of

 M
ala

ya



Meeting Scheduling System (MSS) WXES 3182 

7. Resource (Meeting Room and Equipment) Booking Status 

• Approved - the booking have been approved by the administrator 

• Pending - the booking waiting for approval 

• Amended - indicate that the booking has been amended by the requester 

• Cancelled - indicate that the booking has been cancelled by the requester 

or administrator 

56 

Univ
ers

ity
 of

 M
ala

ya



Meeting Scheduling System (MSS) WXES 3182 

3.6 Software Development Methodology Being Employed 

The software process is the set of activities and associated results, which produce a 

software product. Different software processes decompose these activities in 

different ways. If the wrong way process is used, this will probably reduce the 

quality or the software product to developed. 

3.6.1 The "Waterfall" Model 

After much reviews on the software development methodologies in section 2. 12, the 

software development process that is being chosen to be based on is the "Waterfall 

Model". The waterfall model is a systematic sequential approach to software 

development model after a conventional engineering cycle. One phase is completed 

before the next phase is entered. 

3·6·2 Appropriateness of "Waterfall" Model To The Project 

"WaterfaU " model is chosen in this project because it is appropriate to this project 

based on the reasons listed below:-

• The project is relatively short (less than one year) 

• There is a good specification to begin with 

• The scope of the project is well understood 

• There is a defined change control procedure 

• The project risks have been accessed and are considered to be low 

• The users do involved in the project. 

• End user requires the entire system at one time. 
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3.7 Tools being chosen in Meeting Scheduling Systems 

3.7.1 Programming Language 

On both server-side and client-side scripting, both VBScript and JavaScript will be 

used to write ASP based on the suitabil ity on performing certain functions in ASP 

architecture. 

Microsoft Visual Basic version 6.0 is used in writing dynamic link library (dll) that 

IS used to generate e-mail messages. 

3•7.2 Database server 

Microsoft SQL Server 7.0 is chosen as the database server, as it is used for 

tnanipulation and storage of large amount of data. lt consists of relational tables, 

database structure, data, stored procedures and task scheduling. 

3•7.3 Web server 

Given that vast different web server, it is decided that this project will use IIS 5.0 as 

the Web server. The reason on choosing this web server is due to its support for ASP 

and tight integration with Windows 2000 Server Family. 

3
.7.4 Communication and Colhlboration Server 

Microsoft Exchange 2000 Server is chosen as the mail server, as it is used for system 

emailing, scheduling, calendar and meeting management. It consists of Collaboration 

Data Objects, which are used for providing the above functions and support. 
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3.7.5 Platform and Operating System 

Microsoft Windows 2000 server is chosen, as it is a complete and powerful 

platfonn that provides server operating system Moreover, Microsoft Windows 2000 

Server is tightly integrated with the Windows Exchange 2000 Server. Windows 2000 

Server serves as a platform to publish and share infonnation in a secure way over 

Internet and intranets. 

3.8 Systems Requirements 

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

system is capable of doing in order to fulfill the system's purposes [1]. 

3.8.t Functional Requirements 

A functional requirement describes an interaction between the system and its 

environment [ 1). 

3
.8.I.1 System Administrator Section 

3•8·1.l.I Authentication and Autboril.ation Module 

It is vital to protect MSS database and mail messages kept in the mail server 

from the non-authorized user. To access MSS, a NT login is required. Based on user 

log in, access level will be set. 

3.s.1.1.2 User Setting Module 

To allow user to maintain user profile and setting on Windows 2000 Active 
Directory. 
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3.8.J.t.3 Maintenance ModuJe 

l. Meeting Room Maintenance 

To allow administrator to maintain meeting room details such as number of seats 

and status from time to time. 

2. Equipment Maintenance 

To allow administrator to maintain equipment details and status from time to 
ti tne. 

3.8.l.I.4 Cancellation Module 

I. Meeting Request 

To allow adminjstrator to cancel meeting request initiated. E-mail notification 

Will be sent to initiator of the meeting. 

2. Meeting Room Booking 

To allow administrator to cancel meeting room booking request. E-mail 

notification will be sent to requester. 

3. Equipment Booking 

To allow administrator to cancel equipment booking request. E-mail notification 

Will be sent to requester. 

3.8.J.t.5 Report Module 

l. Meeting Request 

To provide status report on meeting being initiated. User can filter report by date 

range and status of the meeting. 

2. Meeting Room Booking 

To provide status report on meeting room being booked. User can filter report by 

<Jute range and status of the meeting room booking. 
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3. Equipment Booking 

To provide status report on equipment being booked. User can filter report by 

date range and status of the equipment booking. 

3.8. t.2 Meeting Room Administrator Section 

J.&i.2.1 Authentication and Authorization Module 

It is vital to protect MSS database and mail messages kept in the mail server 

from the non-authorized user. To access MSS, a NT login is required. Based on user 

log in, access level will be set. 

J.8.t.2.2 Maintenance Module 

To alJow meeting room administrator to maintain meeting room details such as 

number of seats and status from time to time. 

3.8.1.2.3 Approval Module 

To allow meeting room administrator to approve meeting room booking request. 

E-mail notification will be sent to requester when the request is approved. 

3.8.1 .2.4 Cancellation Module 

To allow administrator to cancel meeting room booking request E-mail 

notification will be sent to requester. 

J.s.1 .2.s Report Module 

To provide status report on meeting room being booked. User can filter report by 

date rungc and status of the meeting room booking. 
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3.8.J.3 Equipment Administrator Section 

3.8.1.3.l Authentication and Authori7.ation Module 

It is vital to protect MSS database and mail messages kept in the mail server 

from the non-authorized user. To access MSS, a NT login is required. Based on user 

log in, access level will be set. 

3.8.l.3.2 Maintenance Module 

To allow administrator to maintain equipment details and status from time to 
time. 

3.8.I.3.3 Approval Module 

To allow equipment administrator to approve equipment booking request. ~mail 

notification will be sent to requester when the request is approved. 

3•8·1.3.4 Cancellation Module 

To allow administrator to cancel equipment booking request. E-mail notification 

Will be sent to requester. 

3.8.l.J.5 Report Module 

To provide status report on equipment being booked. User can filter report by 

date range and status of the equipment booking. 

3
·8· l.4 User Section 

3.8.1.4.1 AUTHENTICATION AND AUTHORIZATION MODULE 

Is vital to protect MSS database and mail messages kept in the mail server from 

the nor .. authorized user. To access MSS, a NT login is required. Access level will be 
scthusc·' · u on user log m. 
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3.8.1.4.2 PERSONAL SCHEDULER MODULE 

The Personal Scheduler displays user's schedule for a selected period and allows 

user to filter the status of the meeting. User can view the meeting details that the user 

are scheduled to attend. 

3.8.I.4.3 NEW REQUEST MODULE 

I. Initiate Meeting 

To allow initiator to check invitee, meeting roo~ equipment availability. If the 

lllvitees already are being scheduled to attend other meeting, initiator can view the 

list of invitees who are tied up with other meetings with the respective initiator and 

details. This will help them to decide and plan a better schedule or to have 

negotiation if necessary with the respective initiator when the desirable time-slot is 

taken. This is the same situation with meeting room and equipment. 

After a suitable time is fixed, initiator can book meeting room and equipment 

also. E-mail notification will then be sent to each invitee, meeting room 

administrator and equipment administrator (if equipment is booked). 

2. Book Meeting Room Only 

To allow requester to check meeting room availability. If the meeting room is 

already being occupied, requester can view the list of booking with the respective 

requester and details. This will help them to decide and plan a better schedule or to 

have negotiation if necessary with the respective requester when the desirable time­

slot is taken. 

After a suitable time is fix, requester can book then book the meeting room E­

l'l1ail notification will then be sent to meeting room administrator for approval. 

3. Book Equipment Only 

To ullow requester to check equipment availability. ff the equipment is already 

hcing occupied, requester can view the list of booking with the respective requester 

an<.J dctnils. This will help them to decide and plan n better schedule or to have 

negotiation if necessary with the respective requester when the desirable time-slot is 
lukcn 
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After a suitable time is fi~ requester cnn book then book the equipment. E-mail 

notification will then be sent to equipment administrator for approval. 

3.8.1.4.4 Incoming Request Module 

I . Reply Meeting Invitation 

f nvitee will receive e-mail notification when are invited to attend meeting. 

lnvitee can view meeting request and the details of the meeting. This module is to 

enable invitee to reply to the meeting invitation. 

2. Emergency Withdrawal 

To allow invitee to withdraw from the meeting if there is emergency matter, after 

the invitee has confirmed attendance to the meeting, 

l .S. t .4.5 Cancellation Module 

1. Meeting Request 

To allow meeting initiator to cancel meeting request initiated. E-mail notification 

Will be sent to all the invitee of the meeting. 

2. Meeting Room Booking 

To allow requester to cancel meeting room booking request E-mail notification 

Will be sent to meeting room administrator. 

3. Equipment Booking 

To allow requester to cancel equipment booking request. E-mail notification will 

be sent to equipment administrator. 

3.8. t.4.6 Amendment Module 
1 · Meeting Request 

To allow meeting initiator to amend meeting request initiated. E-mail notification 

Will he SC l t II I . . f h . n o a t 1c mv1tce o t c mcetmg. 

2· Meeting Room Booking 
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To allow requester to amend meeting room booking request. E-mail notification 

will be sent to meeting room administrator. 

3. Equipment Booking 

To allow requester to amend equipment booking request E-mail notification will 

be sent to equipment administrator. 

3.8.J.4.7 Report Module 

1. Meeting Request 

To provide status report on meeting being initiated. Initiator can filter report by 

date range and status of the meeting. Initiator can view the reply status of the invitee 

on the meeting request. 

2. Meeting Room Booking 

To Provide status report on meeting room being booked. User can filter report by 

date range and status of the meeting room booking. 

3 · Equipment Booking 

To provide status report on equipment being booked. User can filter report by 

date range and status of the equipment booking. 

3.8.I.4.8 Reminder Module 

One day before meeting, a reminder message will be sent through e-mail to 

all the invitees and also the initiator of the meeting. 
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3.8.2 Non-Functional Requirements 

A non.functional requirements or constraint describes a restriction on the 

system that limits our choice for constructing a solution to the problem [1]. Non­

functional requirements are essential definition of system properties and constraints 

under which a system must operate. 

J.8.2.J Reliability 

The system shall be reliable in performing its functions and operation and shall not 

cause unnecessary unplanned downtime. Besides that, does not produce dangerous 

or C<>stly faiJures when it is used in a reasonable manner, that is, in a manner that a 

typical user expects is normal. This definition recognizes that a system may not 

always be used in the ways that the designer expects. 

3·8·2.2 Usability 

The system shall be easy to use. Interface shall be intuitive and consistent with other 

rnodules in the system The usage of suitable and meaningful captions and icons will 

help the user to use the system with more confidence. The system should display a 

COnfinnation message for any non-trivial process such as deletion, and error message 

if an error occurs, such as invalid data input. 

3
·8·2.3 Robustness 

Robustness refers to quality that causes a system to be able to handle, or at least 

avoid minor disaster in the face of unexpected circumstances such as improper input 

data or P<>wer fai lure. When the system is restarted after abnormal server shutdown, 

the transaction log file is scanned for incomplete transactions. If one is found, the 

transoction rolls back to the state it was before the incomplete transaction took place. 

3.8 2 4 (.•_ • • •XCUrity 
'l'h 

c system should be equipped with suflicicnt security. Each ncccss by user should 

he authenticated and validated by the system. The system should not show any 

P<Hcntiul of leakage or infornuition especially through the moil server. 
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3.8.2.5 Maintainability 

Maintainability is the degree to which architectural, data or procedural design can be 

extended. MSS is designed to be expandable in the future. 
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3.9 Expected Outcome 

At the end of the project, it is expected that the Meeting Scheduling System (MSS) 

will be ·-

• Able to support the organization of meetings, that is for each meeting 

request, a suitable meetjng date can be detennine based on constraints like 

meeting location, equipment and number of attendees that can attend the 

meeting. 

• It is also to avoid the possibility of scheduling a person to attend two or more 

meetings at one time and to allocate resources efficiently so that it most 

benefits the organization by helping to keep track of availability of staff, 

maintain meeting room and equipment schedules and more on user computer 

desktop. 

• Meeting Scheduling System allow users to check if all the lecturers are 

available to attend a meeting, and will automatically inform participants of 

details about meetings that involve them 
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Chapter 4 SYSTEM DESIGN 

System design is the nucleus of the software development process and is 

applied regardless of the development model or standard that is used. 

4.1 System Functionality Design 

4.1.J System Architecture 

The architecture is the kind and number of servers involved. 

First Tier 

QQ 
Mss Client 
running web 
browser 
(lntemet 
Explorer 5.0) 

Send requests 
1111d receive 
information 

Second Tier 

19 
1. Web server running the application (IIS 5.0) 
2. Mail server to support commuruco.tion and 

collaboration for MSS (MS Exchange 2000 Server) 
3. Dato.base to store the records (SQL Server 7.0) 

Figure 4.1: System architecture of MSS 

The system will base on 2-tier client/server architecture. It consists of a client 
r 
ier and server tier (with rules that are applied and kept within a web server and the 

Microsoft Exchange and Microsoft SQL Server). 

. The client tier shall be the Web Browser (IE 5.0) which will provides the user 
tntcrfac C . _ . 

c. ltcnt shall act as the ftrst tier to access and use the system from any 
IOcat· · 10n Within any time frame. 
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The application shalt reside in the second tier that is within a Web Server 

(lIS 5.0) that will process the request from the client. The web server will first 

authenticate the user NT login. The processing is done on the second tier as well as 

Update of data in to the database. Microsoft Exchange 2000 Server will serve as the 

mail server to send mail. Data records are kept in the SQL server and mails on the 

Exchange Server. 

4·1.2 System Context Diagram 

Figure 4.2 is the context diagram for Meeting Scheduling System There 

are five external entities for this system, namely System Administrator, Meeting 

Room Administrator, Equipment Administrator, Initiator and Invitee. 

70 

Univ
ers

ity
 of

 M
ala

ya



Me et in g Room -
Administrator 

Equipment 
Administrator -

System 
Ad mi nistrato r 

~ 

Meeti rg Roan Boddrg Report 
Mairtain M e etirQ Reem lnformetion 

/lp prov a 
Can c:e flat ion 

~, ~ 

c n ~ 

Maintain E Information ~ Meeting 
ancenetio 

quipmert 
Approv'a 
rt Bookirg Equipme ReFDrt 

- Scheduling 

llation 
n User Profile M 

Cance 
eintai 
rtain R Mai eswrce Inform dion 

System 

j' J~ 

Meeting Request & Resrurce Booking Report -

--

Figure 4.2: MSS Context Diagram 

7 1 

Invitee 

Meeting Sd"le due lnfcrmation 
Incoming Meeting Request 

Repy Meeting Request 
.Ammendmert ---­
ancellation-----. 
uest / Book irQ 

c 
NewRect 

Meeting Sd"led LJe Inform at ion 
Repcrt 

Initiator 

Univ
ers

ity
 of

 M
ala

ya



Meeting Scheduling System (MSS) WXES 3182 

4.t.J System Structure Chart 

The following structure chart shows the hierarchical representation 

between the sections, modules and sub-modules in the Meeting Scheduling System 
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Meeting J 
Room 
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Meeting Room 
Booking 

Equipment 
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Meeting Scheduling System 
(MSS) 

[ 

Me~ng R:Joo 
Administration 

Section 

r.i ""''"~ I 
t Approval J 
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Report 

~--_J_~ Meeting Room 
Administration 

Section 

Figure 4.3: MSS Structure Chart 
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4.2 System Database Design 

Database design involves the activity on modeling the structure of a 

database that will store and maintain the data records. It will also include the 

transfonnation of user's processing requirement and unordered information into 

proper functional requirements. The Meeting Scheduling System (MSS) is based on 

relational database model to keep and manipulate data. 

4.2.I 
Entity-Relationship (E-R) Model 

The entity-relationship model is frequently used to logically represent the 

connection between data and entity within a system It can be seen as a methodolob'Y 

in expressing the relationship among the entities with their attributes. The E-R model 

assists in defining the data processing and requirements constraints that lie ahead. It 

~elps the developer especially during the implementation of the database and 

tnterprets different view of data from different perspective. 

There are several components, which are included in the E-R diagram For 

example, rectangles are representing the sets of entity, diamond shape are 

representing the sets of relationship while the line connects the sets of entity to the 

set of relationship. 
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M 

Equipment 

Figure 4.3: 

4.2.2 Data Dictionary 

In1 ba:or 

Invitees 

MSS E-R Diagram 

WXES 3182 

Mcebng 
Room 

MSS uses the relational database model in its database implementation. The 

database is constructed using the SQL Server 7.0. Listed below are the attributes 

related to the database. 

Table 4.1: MSS Database General Profile 

Data source name MSS 
Type 

SQL Server 7.0 
Usage----~~~~~~~~~~~~~~~~~~~~~~---l 

Maintains and keeps the record related to system. 

Number of tables 10 -
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The table structure of the IO relations in the MSS database is listed in the following 
sections. 

1. MSSUser 

This table store MSS user profile. The primary key for this table is Empld. 

Table 4.2: - Table Structure for MSSUser 
Field Name Data Type 

t----
Size Description 

Empid - Varchar 8 User unique ID 
EmpName Varchar 50 User name 

r---_ 

Departmentld - Varchar 5 User department unique ID 

ContactNo Varchar 12 User contact number 

2· Department 

This table store information of departments. The primary key for this table ts 

Depanmentid. 

~ 
Field Name Data Type Size Description 

i-:::--_ 

Departmentid Varchar 5 Department unique ID 
~ 

Description Varchar 50 Department name description 

Table 4.3: Table Structure for Department 

3· MeetRoom 

ibis table store infonnation of meeting rooms. The primary key for this table is 
MRrd. 

~ame 
.. 

Data Type Size Description I":-:--_ 
MRid Varchar 5 Meeting Room unique ID 
~--ame Varchar 50 Meeting Room name c--- -aPncity Int 4 Meeting Room capacity 
Remark - Varchar 100 Meeting Room description or remarks 
l\p~Cr(d - Varchar 8 Meeting Room booking approver unique LO 

Table 4 4· Table Structure for MeetRoom 
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4. Equipment 

This table store infonnation or equipments. The primary key for this table is EQld. 

Table 4.5: Table Structure for Equipment -
Field Name Data Type Size Description 
~ 

EQid Varchar 5 Equipment unique ID ... _ 
EQName 

,____ Varchar 50 Equipment name 
Remark Varchar - 100 Equipment description or remarks 
Approver Id - Varchar 8 Equipment booking approver ID 

5· MeetingMaster 

This table store infonnation of meetings being initiated. The primary key for this 

table is MTRetNo. 

r----. 
Field Name Data Type Size Description r---_ 

Table 4.6: Table Structure for MeetingMaster 

MTR.etNo Varchar 12 Meeting reference nwnber r--_ 

MeetNarne Varchar 50 Meeting name r--
lnitiatorld Varchar 8 Meeting initiator unique ID 
~d Varchar 5 Meeting Room unique ID t---

MeetDate Datetirne 8 Meeting date i---_ 

StartTime Datetimc 8 Meeting start time t'-:---
End Time Datetime 8 Meeting end time t'-:---
pllrpose Varchar 100 Meeting purpose r-::--. 
Remark Varchar 100 Meeting description or remarks 
~ 

Status 
Char I Status of meeting initiated ... _ 

Reas;; -
Varchar 100 Reject meeting invitation reason 

({-
_ ernindcrChk Char 1 Status flag for reminder 

~ 
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6. MeetingDetails 

This table store information of invitees being invited. The primary key for this table 
isMTRefNo. 

Table 4.7: Table Structure for MeetingDetails -
Field Name Data Type Size Description ..._ 

MTRefNo Varchar 12 Meeting reference number --Invitee Id - Varchar 8 Meeting invitee unique ID 
Remark Varchar JOO Remarks ,__ 
Status Char I Invitee reply status 

t---.. 

ReminderChk Char I Status flag for reminder 

7· MRoomDetails 

This table store information of meeting rooms booking. The primary key for this 

table is MRRetNo. 

r---. .. 
Field Name Data Type Size Description r::--
MRRefNo Varchar 12 Meeting room reference number ...._....__ 
E111p1ct Varchar 8 User/Requester unique ID t-:--
MRI ct Varchar 5 Meeting Room unique ID r-:--
MfRetNo Varchar 12 Meeting reference number -:--_ 

BookDate Datetime 8 Meeting Room booking date !'-::--
Start Time Date time 8 Meeting Room booking start time 
~ 

End Time Dntctimc 8 Meeting Room booking end time I~ 

Purpose Varchar 100 Meeting Room booking purpose r~ 

NoPcrson Int 4 Number of people using Meeting Room s--lat us Char I Status of meeting room 
~C~n - --

Reject Meeting Room booking reason Vurchar IOO -

Table 4 8· Table Structure for MRoomDetails 

--
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8. EquipDetails 

This table store information of equipment bookings. The primary key for this table is 
EQRefNo. 

Table 4.9: Table Structure for EquipDetails -
Field Name Data Type Size Description .___ 

EQRefNo Varchar 12 Equipment reference number --Empld 
t---. 

Varchar 8 Requester/User unique ID 
EQid Varchar 5 Equipment unique ID --MR.id Varchar 5 Meeting Room unique ID 
t--

MTRefNo Varchar 12 Meeting reference number r---. 
BookDate Datetime 8 Equipment booking date --StartTime Datetime 8 Equipment booking start time r----
EndTime Datetime 8 Equipment booking end time r-:--
Purpose Varchar 100 Equipment booking purpose r-::--
Status Char 1 Status of equipment r:--_ 

Reason Varchar 100 Reject Equipment booking reason 

9. ID 

This table store the last running number for meeting rooms and equipments unique 

ID. The primary key for this table is ReqType. 

~ •eld Name Data Type Size Description 
~ 
ReqType Char 2 Request type - e.g. MT (meeting), MR 

Table 4 1 O· Table Structure for lD 

r.--_ (meeting room) and EQ (equipment) 
Lasuo 

Varchar 8 Last unique ID 
... ___ 

- - -
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10. RefNo 

This table stores the last reference number for meeting initiated, meeting rooms and 

equipments booking. The primary key for this table is ReqType. 

Table 4.11 : Table Structure for RetNo -
Field Name Data Type Size Description ....._ 

ReqType Char 2 Request type - e.g. MT (meeting), MR 

- (meeting room) and EQ (equipment) 

LastReiNo Varchar 3 Last reference number 
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4.3 Design of Graphical User Interface 

The overall process for design of a user interface be!,rins with the creation of 

different models of system function. The user interface design is based on the GUI 

approach. Some of the Hwnan-Computer Interface (HCI) general principles of 
designing · · d an mtcracave system have been considered and applie . These HCI 

general Principles are listed in Table 4. I l 

r----_ Table 4 12· HCI General Principles 

r--_ 
Principles Description 

Consistency Consistent format for command input, data display, button 

-:::--__ selection and placing of the control objects. 
Confinnation and Ask for verification of any non-trivial destructive action such 
Verjfi · 
~ton message as deleting document. 
Recoverability Ability of the user to take corrective action once an error has 

~ been recognized. 
Forgive mistake The system should protect itself from user error that might 

r;:-_ cause it to fail. 
Reverse action Allow the user to return to the previous state. ~ 
Respo · ns1veness How the user perceives the rate of communication with the 

system. For example, the mouse pointer changes to hourglass 

or display a wait message when the system is processing data. 
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Chapter 5 SYSTEM IMPLEMENTATION 

5.1 Introduction 

During this phase, the design model of MSS is transfonn into workable 

product. This phase involves the coding of the program using the appropriate 

programming language and coding approach, testing of the system to ensure every 

functions of the system work properly and debugging the code, which will identify 

and correct the bug within the program. 

Before the coding st.arts, the communication has to be setup and several 

instaUation configuration and settings need to be done, especially for providing the 

features in MSS. Where applicable, each installation that are carried out will be 
discussed J • · · h re atmg to the features bemg used m MSS and the manual on ow to set up 

is documented in the User Manual in Appendices 2. 

s.2 Active Directory Services 

MSS utilize Active Directory services provided by Windows 2000 Server. 
Active Dire t · · . w· d d . c ory manages all the user and group mformatton m a m ows omam. B . 

esides that, Active Directory also tightly integrates with Exchange 2000 Server that 

enable Active Directory and Windows 2000 Server to take over user and mailbox 

nianagernent responsibilities. Because Active Directory already manages the domain 
account . . 

s, it makes sense that Active Directory should manage the mailboxes that 
belong to th . . . . 

ose same users. This means the admm1strator of the system get better 
lllanage b·1· a 1 ny nnd stronger security. 

. In addition, Active Directory manages the information specific to an 
lndivid I . 

. ua Exchange server. When developing solutions with Exchange 2000, Acttve 
Di recto 

ry can be utilize to create users with mailboxes, or create mailhoxcs for 
existing . . 

user accounts nnd create security groups for applying access nghts to group Of ' Individuals. 
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5.2.1 Lightweight Directory Access Protocol (LDAP) 

Lightweight Directory Access Protocol (LDAP) is the standard Internet 

protocol used for directory access. Jt is the wire protocol used to conduct 

conversations between a client application and an Active Directory across the 

network. Although code can be written directly to LDAP to access Active Directory, 

but it is better to implement interfaces, such as Active Directory Service Interfaces 

(ADSI) or Collaboration Data Objects (COO). These interfaces use the LDAP wire 

protocol as the communication layer through an LDAP provider. 

S.l.2 ADSI & CDO 

Active Directory Service Interfaces (ADSl) is Component Object Model 

(COM) interfaces that provide an abstraction layer for manipulating resources stored 

tn a directory service. Collaboration Data Objects (CDO) also provides a number of 
objects d · an interfaces for managing users and mailboxes. 

In MSS, ADSI is chosen because ADSI is implemented as a set of COM 

interfaces, any application that supports COM, including Microsoft Visual Basic 

development system and Active Server Pages (ASP) technology can use it 

Whether ADSI or CDO is being used to access Active Directory, a binding 

String of LDAP need to be built. Everything in Active Directory has an associated 

Path string that represents its exact location in the directory store. LDAP binding 
s~ . . 

g ts used to connect to Active Directory, open user objects, access groups, and 
navigate conta· mers. 

5.2.J 8 II 
u ding the LDAP Binding String 

The LDAP binding string consists of the protocol identifier followed by the 
:-icrvcr 

name and the distinguished name (ON) of the object: 

LDAP://servemame/DN 
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The provider portion (LDAP) of the string is case sensitive. Attributes that make up 

the distinguished name are:-

• CN, which is the common name of the object or container 

• OU (Organizational unit), which behave similarly to containers and are used 

to manage objects in Active Directory. 

• DC, which is the Domain controller identifier. 

In MSS, the LDAP binding string are:-

strLOAP = "OU=MSSUsers, OC=servername, OC=net" 

where MSSUsers is the organizational unit created in Active Directory Users and 

Computers. (Please refer to User Manual on steps to create organizational unit). 

S.l.4 Organil.ational Unit and Group in MSS 

MSSUsers is the organizational unit created in Active Directory Users and 

Computers. Besides that, 4 groups are being created as follow:-

• AdminJob group - contains user that are given System Administrator rights 

• MSSMRAdmin group - contains user that are given Meeting Room 

Administrator rights 

• MSSEQAdmin group - contains user that are given Equipment 

Administrator rights 

• MSSUsers group - contains all the user that are eligible to use MSS 

At user log on, the system will check on which group a user belongs to, 
access I l . 

eve will be detennined and different task can be perfonn by each level. 

s.2.s o 
pcning A Container or Organizational Unit 

To open a container or organizational unit in Active Directory, the following 
Code is be. 

mg used. 
StrtDAp - "OU 
S - : Mssusers, OC=servemame, DC=net" 

et ObJou = GetObject("LDAP:/f' & strlDAP) 
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5.2.6 Setting Properties Values in Active Directory 

The Put and PutEx method is used to set the property values in Active 

Directory. To set the property value for a single-valued property, call the Put 

method. On the other hand, the PutEx method gives you added control when writing 

to the cache. PutEx method can be used to append a value to an existing one in a 

multi-valued property, to make changes to an individual value, to delete all the 

values or even to remove a specific value from the set. 

Following is the code use to update user profile entered into Active Directory: 

If Attrib_ Value= 1111 or isnull(Attrib_ Value) then 
'If N 

ot, Send a Clear message for this attribute to the directory. 
'Just · c 

in ase the Value is NOW set to Nothing 

objUserTemp.PutEx 1, Attrib_Name, vbNullString 
Else 

Ob'U 
J serTemp.Put Attrib Name Attrib Value 

End If - ' -

S.2.7 Que . A . . . ADO rymg ctive Directory Usmg 

ActiveX Data Object (ADO) 2.5 can be used to navigate in the Active Directory 
store and . . query for particular objects. 
FoUowin . th . D. g 1S e code use to retrieve user e-maiJ address from Acttve trectory: 

Funcr 
ion GetADSIConnect(ByVal p _EmpNo As String, ByVal P _RefNumber As 

o· 
ini strSQL As String 

String, ByVal P _Ldap As String) As String 

Dirn rst 
As ADODB.Recordset 

Dim en A n s Connection 
Dini E 

rTlPEmail As String 

Set cnn _ N 
- ew Connection 

With cnn 

Pro · 
· Vider = "adsDSOObject" 

'Select statement 

'Recordset for ADSI 

'Connection to ADSI 

'E-Mail Address 
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.Open P _Ldap 

End Wrth 

strSQL ="SELECT employeeid,mail FROM "' & P _Ldap & '" " & _ 

WXES 3182 

"WHERE employeeid = '" & strEmplD & '" and objectcategory='user'" 

Set rst = New Recordset 

rst.Open strSQL, cnn 

rst.Close 

cnn.Close 

Set rst = Nothing 

Set cnn = Nothing 

GetADSIConnect = EmpEmail 

End Function 

S.J 
CDQ Messaging Classes and Interfaces 

Microsoft Exchange 2000 Server and CDO support the Internet standards 

that specify how messages should be fonnatted for transmission across a network. 

The Message class is the cornerstone of COO messaging solutions. 

Following is the code use to send messages to all user e-mail address from Active 
Directory:-

Function SentMail(ByVal varFrom As String, ByVal P _EMail As String, ByVal 
strmsg As String, ByVal StrSubject As String) As Boolean 

Dirn objMSG 

Dim Objlnfo 

On E 
rror GoTo errorhandler 

Set ob1I f 
1 n ° = CreateObject("ADSystemlnfo") 
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Set objMSG = CreateObject("CDO.message") 

objMSG.To = P _EMail 

objMSG.From = varFrom 

objMSG.TextBody = strmsg 

objMSG.Subject = StrSubject 

obj MSG.Send 

Set objlnfo = Nothing 

Set objMSG = Nothing 

SentMail =True 

Exit Function 

errorhandler: 

Set objlnfo = Nothing 

Set objMSG = Nothing 

Err.Raise Err.Number. Err.Source, Err.Description 

SentMail = False 

End Function 

WXES 3 182 

Both SentMail and GetADSIConnect function and is written in a dll(dynamic 
link l"b . . . 1 rary) and installed as a COM+ in the server. This ts to fasten the process of 
SCndin · . . 

g e-matl notification. (Please refer User Manual on how to install the dll that 
have been written). 
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5.4 Coding 

Coding involves the activity of writing the modeled program into computer 

code by using an appropriate programming language. In addition, every algorithms 

that are designed during the design phase are transfonn into lines of codes, which 

forms functions in the program. 

s.3.1 Coding Methodology 

The two approaches used for designing systems are the function-based 

approach and the object-based approach. The function-based or decomposition 

approach is a top-down approach. It decomposes a system into hierarchy of modules 

such that the higher-level modules describe the system in general tenns while the 

lower-level modules describe the system in specific tenns. Thus in this approach the 

system development begins at a high-level (or general) description and then down on 

to a low-level (or detailed) description. 

The object-based or composition is a bottom-up approach. It builds a system 

USing moduJes called objects. The objects are self-contained modules that 

encapsulate both data and methods (or functions or procedures). The objects are self-
~~· . . 

tned lll the sense that data within an object are marupulated by the methods 

Within the object. Higher-level objects are then built using the lower-level objects. 
Finally th . 

• e entire system is built. 

MSS is developed using top-down approach, where the entire system is 
divided · . . 

into d1lTcrent modules. As the breakdown goes deeper, each module consists 
Of 

sub-modules and functions. Each individual function will fonn the basis where the 
Coding · · · 

initiates. This approach ensures that every module are developed and tested 
complct 1 · · e Y and individually. 

MSs is broken up into simpler modules and well-defined interfaces, as it will 
be n1 

ore modular. The reason why modularity is desirable is because a modular 
systc · 

in is easy to undcrsland, code, debug, and maintain. 
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A module is said to be cohesive if all the instructions in the module perform a 

single task or small set of related tasks. A module that performs several different 

tasks is not cohesive. In MSS, every module is well-defined to perform certain task, 

as cohesive module is structured and easy to code, debug and maintain. 

Coupling refers to the degree of dependence between modules. Two modules 

are coupled if each depends on the other for its proper functioning. That means is 

that a bug in one module can infect the other the other module. That also means that 

if one module is modified, the other may also need to be modified. High coupHng 

between modules is therefore not a desirable design characteristic. IN MSS, low 

coupling between modules is being practiced. 

For ease of maintenance, the program modules must be properly structured. 

A program module is said to be structured if it has exactly one entry point and one 

eXit point. This can be accomplished by using the structured constructs: sequence, 

selection and repetition (or iteration). The use of GOTO is usually not recommended 
as · 

it usually leads to unstructured code. Unstructured modules are difficult to 

Understand, code, debug and maintain. 

5.J 2 c d. 
· o mg Standards Used 

S.J.2.1 
File Name Conventions 

Each Program file in MSS is named using the file name conventions below:-

l. FileName FRM.asp _ forms that accept user input data. 
2
· FileNamc VIEW.asp _ forms that display record retrieve from database. 

For example is report. 

forms that will do the back-end processing . 3. FiteNamc PRC . . asp 
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S.3.2.2 Program File Documentation 

Each program of MSS should include documentation, which consists of the 

file name, module, date, programmer, function and last modified developer and date. 

This documentation se1Ves as based line for the programmer to ease the job of doing 

maintenance. Besides that, documentation should also be placed in some complex 

program or some uncommon used code. 

The opening documentation of each program should look like below: 
••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'Fite Name: 

'Module: 

'Date: 

'By: 

'Functions: 

••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'Last tnodified: 

•••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Chapter 6 SYSTEM TESTING 

Testing is the process of establishing the existence of errors. The purpose of 

testing is to detect the presence of errors in software-errors that have not been 

discovered yet. 

6.1 Testing Techniques Used 

6·1.1 White Box Testing 

White box testjng is the type of testing that deals directly with the structure 

of the code within a module or a code segment. There is six types code coverage in 

White box testing. Most of the testing is discussed in the Unit Testing (refer section 
6
·2. l ). Following is the types of whjte box testing:-

6
·1.1.I Segment Coverage 

Every segment of the code between control structures is supposed to execute 
at least once. 

6.1.1 2 B h · ranc Node Coverage 

Every branch at every possible direction is taken at least once. 

6.t.13 c 
• ompound Condition Coverage 

When multiple conditions appear in the code, every possible combination is 
tested b 

ased on a truth table. 

6.1.1 4 8 . 
• 88tS Path and Path Testing 

Each independent path throughout the code is usually taken at a 
Prcdetenn· 

med order. When dependencies appears in the code, each path where 
dcpcndc 

ncy appears exists must be tested. 
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6·1.1.5 Data Flow Testing 

Data flow testing is meant for reflecting dependencies, which are mainly 

caused by sequence of data manipulations. This approach is to uncover anomalies 

such as variables that are used but not initialized, declared but are not used. It is not 

used to package the data to minimize the data dependencies. 

6·1·1.6 Loop Testing 

This type of testing is related to testing single loop (WHILE, REPEAT~ 

UNTIL, FOR loop), concatenated loops (sequence of loop) and nested loops (one or 

more loops within loops). Loop testing is difficult to test when dependencies exist 

among the loops or between a loop and the code that it contains. This will cause the 

number of permutations of tests to approach infinity. 

6
• 1.2 Black box testing 

This type of testing involves testing the functions of a module without 

knowing the logic structure of the code. It focuses on the most important aspect of a 

lllOdule that is how well the module meets its specification. There are several tests 
that b I e ong to black box testing 

6.I.2 1 E . · rror guessmg 

This approach uses test cases that are written to test functions and part of 

functions Th' · · · h th ·11 · ts approach are s1m1lar to 'ad hoc testmg' w ere e tester wt try any 

type of test cases which come across his mind or any preplanned test cases. 

6.1.2.2 8 oundary Value Analysis 

This type of testing involves the boundaries of equivalent classes where the 

coverage of test cases will involve inside the boundary, on the boundary and outside 
the bou d 

n ary. The following examples show the bow1dary value analysis on the 
tncctinu sch d . 

0 e ulmg system. 
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Each meeting initiated, equipment and meeting room booking is supposed to be 

suppHed with a date, start date and end date. There are several of test cases: 

a. The meeting or booking date is not within a historic date and time. A historic 

date and time means a date and time, which has occurred in the past. 

b. The meeting or booking date does not overlapped with any existing meeting 

or booking period. The booking period should not lie within another existing 

record booking period. 

c. The meeting or booking date should not overlap with the starting period of an 

existing record of meeting or bookfog. 

d. The meeting or booking date should not overlap with the ending period of an 

existing record of meeting or booking. 

e. The meeting or booking date should not overlap with 2 or more existing 

record of meeting or booking. 

6
·1.2·3 Module Interface Testing 

In this type of testing, each value within the interface is assured as correct as 

they relate to modules that call them This means that specific calls in the calling 

llloduies must be tested to see that they are in the right sequence and of the right 
type. 

6
·2 Testing strategies 

The testing strategies involve the unit testing, integration testing and system testing. 

6.2.1 u . nat testing 

The unit testing aimed at the verification of the smallest unit within a 
Program 

. • namely the module. The primary goal of unit testing is to confirm that the 
unn is c 

orrcctly coded and that it carries out the functions it is supposed to carry out. 
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Each unit is tested independently in order to assure their accuracy. In MSS, each 

module may contain sub-modules, which in turn consists of functions. These 

functions are individually tested before the entire module tested. 

6·2.1.I MSS Unit Testing 

Following is the unit testing being done:-

I. Test whether the user can successfully logged into the Domain Web Server and 

Exchange Server. 
2
· Test whether the send e-mail function can sent e-mail to the appropriate receiver 

stating the correct information as intended by the sender. If the function is unable 

to deliver any message, the sender will be prompted with the error message 

stating that the sending process was unsuccessful or else stating that the message 

has been properly sent. 

3. After a single program file has been developed, it is tested for the display of 

HTML page and to ensure that all the display is correct and expected. These 

interfaces contains lots of button and testing this button is needed in order for 

this program to perform correct action or to link to right location 
4
· The program files may include various type of JavaScript checking. For example, 

functions like checkNumber(), check.Empty() and checkDate(). These functions 

are very useful for online error checking. So ensuring this function is right and 

can perform well is a must in system testing. 
5
· After transaction occurred the database table related should be checked either , 

the insert, modify or delete action has been perform correctly by performing 

query on this table. 
6. T . 

est whether the data that being passed to the next program for processing 

contain the right value. 
7
· lest whether the records bejng displayed in the report is correct and matches the 

filtering criteria. 
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6.2.l.2 MSS Debugging Strategics 

1 · Using the command prompt 

If a program not performing we ll, which means this program occurred some error. 

The command prompt has been used to view the error message occurred in coding. 
Th' · is is useful in order to debug the program. 

2 R · · · ev1ewmg the algorithms used 

If a program is running well, but the information is not what as intended, then maybe 
a 1 · 

ogic error or database error have occurred. Reviewing algorithms and 

computations for their correctness and efficiency is needed for this problem. 

Sometimes, by using different algorithms, the efficiency of the program will be 
increased. 

3 D' · tsplay on screen the passing value 

One of the possibilities of wrong information being retrieved is that the wrong value 

is being passed from one page to another page that will do the processing. To ensure 

that right value has been passed to the next program for processing, the passing value 
is display . . on screen for Vlewmg. 

4
· Check Success Status 

Some processes are dependent where failure in the previous process will affect many 

Other processes. In order to avoid chain reaction from this kind of process, a success 
Status · 

is purposely set to return a true or false value. The success status is checked to 
deternf d . . . 

ine whether to continue the process or to exit from the program and display 
error message. 

5. Using Q . 
ucry Analyzer provided by SQL Server 7.0 

When the database transaction error occurred, then the error message will be 

displayed and most of the time it is cause by incorrect syntax in the SQL statement. 
Thcrcfo , ' . . . 

re, SQL statement being used to execute the transaction will be test usmg 
Query A 

naly7cr provided by SQL Server 7.0 lhnt will provide more inl(>rmation on 
the error 0 

· lhcr than that, ()w .. :ry Anuly1.cr is used to corrccr rhc SQL stntcmcnt when 
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wrong information is being retrieved although the SQL statement being used return 
no errors. 

6·2·2 Integration Testing 

The purpose of the integration testing is to know whether the entire software 

is able to work as one program. It will also verify that each module will be able to 

function together. Integration testing is usually black box testing although it is 

P<>ssible to link processing or logic paths between two modules. The approach 

applied in testing the system is referred as Top-Down Integration where integration 

Will starts with the highest-level main program and modules & sub-modules are 

gradually added until the bottom is reached. 

6
•2•3 System Testing 

A system testing is a series of different tests designed to fully exercise the 
system to un · · · b.li · Th b. · · cover its limitation and to measure its capa 1 ties. e o ~ective ts to 

test an integrated system and verify that it meets the specified requirements. At this 

P<>int, the behaviour of the tests will define the quality of the systems. 

Due to the heavy workload of the staff of Faculty of Computer Science and 
lnforrna · . . 

tton Technology. The system testing for MSS ts tested by my peer friends, 
where w 

e took tum testing each other system. 
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Chapter 7 SYSTEM EVALUATION & CONCLUSION 

7.I Problem Encountered and Solutions 

7.1.1 Scope Not Properly Defined 

In the initial stage of development, several problems were encountered in 

specifying the scope of the system. The scope is need before coding be done because 

it is also needed in the design of the system. The solution was to capture the system 

requirements through interviews with all the potential user in Faculty of Computer 

Science and Information Technology, check the available similar sites in Internet 
and · · · · JOtntng discussion group. 

7
.t.i Inexperienced in the chosen programming language 

Since there was no prior knowledge of programming in ASP, there was an 
uncerta· 

mty in on how to develop a web-based system using ASP. These new 
Prograrnw.;-

·•u•UJ1g languages and concepts were never taught, and to implement such a 
appJicat· · ton requrres a fair grasp of the language. 

Though those were one of the obstacles encountered in the early stages, 
choosing to · · · · rful program m ASP proves to be a wise move, as 1t tS a very powe 
technol . 

ogy to built web-based application. Problems were solved through research 

on related material and referring to some of the reference book available in the 
fllarket D ·s · l h I · l · th 

· 1 cuss1on with friends using the same technology a so e ps m so vmg e 
Problems faced. 

7. t.J I 
.. nck of knowledge on Database server 

. Using an extensive and relational database like Microsoll SQL Server 7.0 
•ndccd • . 

requires much undcrstunding of its concepts nnd its features. The way of 
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administering and manipulating them are far different fo rm ordinary stand-alone 

database systems. Therefore, much reading and research is done to be able to have a 

fair understanding on how to use the feature provided by Microsoft SQL Server 7.0. 

7.t.4 Lack of knowledge on Microsoft Exchange 2000 Server 

As Microsoft Exchange Server 2000 Server is new technology just being 

released, not much reference and help can be found in how to use and fully utilize 

the powerful feature that Exchange 2000 Server provides. Much reading and 

research is done in this area in order for me to have a basic understanding on how to 

configure and use Exchange 2000 Server especially in the area of Active Directory 

services, which integrate tightly with Windows 2000 Server. 

7.2 System Strengths 

7
"
2
•1 Ease Meeting Scheduling Process 

MSS is being developed to simplify the process of meeting initiation and 

rneeting room and equipment bookfog. MSS provide the feature to check the 
availability f th · · · th · · th · o e mv1tees whether being invited to o er meetmg m e same time. 
This is to · · · th ensure that no one is being scheduled to attend two or more meeting m e 
same . . . 

tune. On resources booking (meeting room and eqwpment), MSS also provide 
the feature t h k th . . . . d o c ec availability of the resources. User can en 1rutlate meeting an 
Place their b k · · th · · · · oo ·mg on-line. Invitee will reply on-hne to e meetmg mvttation. As 
for resourc • b k' ·u . h . e oo mg, approver of the resource wt approve or reJect t e request on-
hne too 

7.2.2 IU 

i..-aanageability and Security 

MSS utilize NT login, which take advantages of Active Directory services 
Provided b . 
. Y Windows 2000 Server. Active Directory mnnagcs all the user and group 
lnforinat. . 

•on in u Windows domain. Besides that , Active Directory also tightly 
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integrates with Exchange 2000 Server that enable Active Directory and Windows 

2000 Server to take over user and mailbox management responsibilities. Because 

Active Directory already manages the domain accounts, it makes sense that Active 

Directory should manage the mailboxes that belong to those same users. This means 

the administrator of the system get better manageability and stronger security. 

7·2·3 General Solutions 

MSS is developed based on requirement of Faculty of Computer Science and 

Information Technology, but the algorithms used can be easily extended to other 

faculties in campus. These provide a general solution that can be customized for 

other organization with similar needs. 

7
·2·4 Graphical User lnterf ace 

As a we-based application, MSS shows some of the advantages in tenns of 

its usability. Windows feature such as consistent user interfaces are available to aid 

users in using the system. MSS provides a standard interface appearance through the 

Whole system. Other than that, MSS provides a drop-down menu bar that is easy to 

~e and Similar to window environment. Besides that, it has a friendly graphical user 

lllterface where all type of buttons is well defined. This is to ensure that the user can 

easily use the system without any briefing or with minimal training. 

7.2.5 A 
uto Sending E-mail Notification 

. MSS wlll auto send email to related person when transaction including 
Initiate • . . . 

meeting, book meeting room and eqmpment, canceUatton, amendment and 
rcrnindc ·n. · . . . . 

r. ' 111s is to ensure that the related person w11J be nottfied and there ts no 
nccu r 

or lhcm always login to the system for checking the status of any meeting 
organizat· 

· •on or resource booking transaction. 
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7.2.6 Status View and Reports 

MSS reports list all status of the transaction being made such as checking all 

the invitees reply status by the meeting initiator or checking the status of the meeting 

room or equipment being booked. Report can be fi ltered by using some criteria like 

date range and status. This reports is to provide searching and listing functions, 

Which will ease the job of the initiator of the meeting, invitee, requester of meeting 

room and equipment and the approver in this system. 

7·3 System Constraints 

7
·3·1 Browser Limitation 

Most of the scripts are written in VBScript, which is not supported by other 

browser such as Netscape Communicator. This means that MSS are unable to be use 
With c rta' e Ln type of browser that does not support VBScript. 

7
·
3
·2 Report Is Not in "Printer-Friendly Format" 

As MSS is view using web browser and the interface is designed to be very 

~ttractive and user-friendly, therefore it is not very swtable to print MSS report, as it 
lS not in fi . . . 

ormal report fonnat and moreover, it will consume much ink. 

7.3.3 Ch 
ecking of Availability is Based-On Whether Being Scheduled to 

Another Meeting Only 

Checking of availability of the invitee of the meeting is solely based on the 
concept tha ·r . . . . . 

I ' the invitee 1s not bemg scheduled to attend other meeting, then they 
arc free t . . . . . . 

o uttcnd to any meeting being 1rutiated. But, the mvatee may be busy 
although h 

t cy arc not scheduled to attend meeting. This is however acceptable as the 

'.llain objective of MSS is to avoid two or more meeting being scheduled to a person 
•n a sarnc time. 
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7.4 Future Enhancement 

7.4.I To Fully Utilize Microsoft Exchange 2000 Server 

Microsoft Exchange 2000 Server is a very powerful tool as it combines 

messaging, collaboration, and application development. Microsoft Exchange 2000 

Server can serve as a database, a web server, and a collaboration server using new 

Microsoft Web Storage System technology. It will be a future enhancement to be 

able to use Microsoft Exchange 2000 Server to fully support MSS entirely. 

7
.4.2 To Integrate With User Calendar or Task Schedule 

As MSS only provide availability check that solely based on the concept that 

if the invitee is not being scheduled to attend other meeting, then they are free to 

attend to any meeting being initiated, therefore as a future enhancement, MSS should 

integrate with user calendar or task schedule to provide a better availability check. 

7
•
4
•
3 

To Provide "Printer-Friendly Format" 

This is to provide a feature that will format the report into a "printer-friendly 

fonnat" and formal report format. This is to enable user of MSS to print the report in 
offered Mss. 

7.4.4 T or~ 0 1er A Date Range in Organi7.Btion of Meeting and Booking of 

Resources 

Currently, MSS only offer user to enter one date to organize meeting or to 

book resources. MSS should offer user to enter a date range for organization of 
lllectino 0 b k" 

C) r oo mg of resources in future. 
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7.5 Knowledge and Experience Gained 

Beside knowledge on technical aspect such as Windows 2000 Server Family 

Operating System, SQL Server 7.0 database, ASP, VBScript, JavBScript, VB and 

Microsoft Exchange 2000 Server, there are also other valuable experience gained 

from working on this project such as: -

l. Being exposed to the real system development environment, especially 

dealing with users. 

2. Learn how to manage a project as in time and resource. 
3. Concept on how to integrate and fully utilize various technologies into a 

developing a system. 
4· Get experience on how to set up and configure various technologies to be 

able to serve as a live system. 
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7.6 Conclusion 

As a conclusion, the project has met its objectives of developing web-based 

messaging-enabled systems. MSS can support the organization of meetings, that is, 

for each meeting request, a suitable meeting date can be detennined based on 

constraints like meeting location, equipment and number of attendees that can attend 

the meeting. In addition, it also projected the main idea of Generic Office 

Environment as to promote a paperless environment with the routing of infonnation 

through the workflow application. 

Throughout the development of the project, a lot of precious knowledge on 

web-based programming was gained. This includes configuration & management of 

Windows 2000 Server Family and IJS 5.0, programming knowledge in Active Server 

Pages (ASP), Visual Basic 6.0 (VB 6.0), VBScript and JavaScript as well as the 

techniques and concept in implementing the database, Microsoft SQL Server 7.0 and 

tnail server (Microsoft Exchange 2000 Server). This project has been a very 

wonderful experience, which exposes the idea of research work to me. 
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