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[bookmark: _Toc259811922][bookmark: _Toc261400651]ABSTRACT

	The main idea of Customer Relationship Management (CRM) is to operate a business by focusing directly on the customers. It enables to capture the customer needs and their desires. It is all about understanding and determining the current and future needs of the customers and designs the business strategies around these concepts.
The CRM System in this project will be focusing on simple-to-operate and yet optimize the potential to enhance the relationship with the customers to the company.
This report consists of 7 chapters. Chapter 1 introduces the objectives and approaches of this project in details. Chapter 2 emphasizes on the Literature Review of CRM and the development software tools. Chapter 3 explains the software development process with Unified Model Language (UML) diagrams and database design diagrams.
Chapter 4 shows the system testing and results of the developed CRM system. On the other hands, it also displays the CRM’s functions and its flows. Chapter 5 discusses on the project management with Gantt chart. Chapter 6 is the conclusion and recommendations which explains the achieved objectives and recommendations for future enhancement. Lastly, chapter 7 is the critical review and reflection which discusses on some of the problems that were encountered during the project and theirs’ solutions. Concurrently, it also discusses on the learning and reflection from this project. 
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[bookmark: _Toc245088544][bookmark: _Toc259811923][bookmark: _Toc258922737][bookmark: _Toc261400653]CHAPTER 1: INTRODUCTION
[bookmark: _Toc259811924][bookmark: _Toc261400654]1.1 Introduction
Companies that rely on customers to earn profit need to have a system that can effectively and successfully manage the customer and company relationship. One of these systems is Customer Relationship Management (CRM). It can reach the customers in a manner that instils trust and confidence. The main idea of CRM is to operate a business by focusing directly on the customers. Things like what are their needs and desires. It is all about understanding and determining on what their current and future customers’ need and designs the business strategies around these.
[bookmark: _Toc259811925][bookmark: _Toc253481134][bookmark: _Toc253593080][bookmark: _Toc261400655]1.2 Objectives
The objective of this project is to develop web-based CRM System to applications or services. CRM System is software that manages current and prospective customer information whereby it records everything that relates between the customers to the company.
[bookmark: _Toc259811926][bookmark: _Toc261400656]1.3 Overall Objectives
This system includes features such as email auto-responder, customer management, marketing management and capability to support multiple level of administration to access to different modules.

In this contemporary era, it is difficult to separate business away from Information Technology (IT). Internet, email and Short Message Service (SMS) are so common to everyone that it is just a button away to be able to notify all peoples in the world what you want them to know. In such, companies seized this technology to promote their business in this optimized medium.

However, mass spreading of undesired messages to the customers will eventually agitate them. Hence, it is very important to send desirable message to the correct customers. On the other hand, the process of filtering the customers to obtain the desirable message is very tedious. For instance, the marketing department wanted to promote their health product by requiring the advertisement department to send this information to all their customers who categorized between the ages of 40 to 90 years old. The staffs will have to search the record one by one and to disseminate. Imagining that they have more than 5 million customers, it would take months just to complete this advertisement.

Such marketing issue can be easily resolved by this project. One of its features, marketing campaign, will allow the user to filter and send advertisement email to all desire customers. This greatly increases the efficiency as it reduces the man-hour involved and time consumption.

The key feature of this project is customer management. This feature records and manages all the customers information such as their personal information, theirs interaction and comment on the company, what goods that they had brought and what are they interested at. With such information upkeep accurately in real-time, any staffs in the company can uniformly provide excellence service to the customer.



[bookmark: _Toc261401649][bookmark: _Toc261384351]Figure 1.1 Overview of CRM System Architecture

[bookmark: _Toc259811927][bookmark: _Toc261400657]1.4 Scope
The scope of the project is to develop a web-based CRM system. This CRM system must incorporate Sales module that comprises of sub modules such as Lead, Account and Contact. Likewise, Marketing module is also essential to be developed to interact with Sales module and email system. The scope must also cover the multiple level of administration to access different modules.
[bookmark: _Toc259811928][bookmark: _Toc261400658]1.5 Proposed approach
It is important to choose the correct System Development Life Cycle (SDLC) approach before the project starts as it provides clearly defined milestones for monitoring progress. For this project, Incremental model is selected as it life cycle model and Unified Model Language (UML) shall be utilized as its notation. Incremental model is selected not because it can deliver multiple releases to collect constructive user feedback, but rather by using its nature concept, inexperience developer can accumulate experience of which design and coding work best. With this advantage, any flaws or problems that are encountered in previous phase, the developer may make the necessary rectification and bring this experience to the next phase of development. In such, incremental refinement and learning through phase by phase are enforced in this project.


[bookmark: _Toc261401650][bookmark: _Toc261384352][bookmark: _Toc261384342][bookmark: _Toc261384353]Figure 1.2 Incremental Model

As a web-based CRM System, three-tier is the best suit for its architecture style. The interface layer is the boundary for users to enter or display their information. Browsers such as Mozilla Fire fox or Internet Explorer are essential to display the website content from the web server. This project selected Dreamweaver to design the interface as it is easy to use and hence shorten the learning curve. The application logic layer resides in-between the interface layer and storage layer. In such, application logic layer will be able to collect and control the data that are given by the users via the interface layer and then send them to the storage layer. Vice versa, the application logic layer could also delivery the information store in the storage layer to the interface layer for user to read. As widely recognised as the simplest web language to learn, Hypertext Pre-processor (PHP) was selected to shorten the learning curve. Lastly, the storage layer is a portion that stores the data permanently. In short, this is the database layer. MySQL was selected for this layer as this project does not need any complex function which can be supported by Oracle and SQL Server.

[bookmark: _Toc261401651][bookmark: _Toc261384354]Figure 1.3 Three-tier Architecture style
[bookmark: _Toc261400659]1.6 Standards and Criteria
By adhering to IEEE 1074 (Standard for developing Life Cycle Processes) would establishes a common framework for this project to develop processes in life cycle model. In such, assess of progress and performance is eased via establishing the criteria and targets using IEEE 1074. Before utilizing IEEE 1074, a Software Life Cycle Model (SLCM) has to be selected. Incremental Model will be utilized as mentioned in Chapter 1.4. Table 1.1 has included the description, output products and skill required for each main processes of the IEEE 1074.



	Process
	Description
	Output
	Skill

	Project Initiation
	- Research
- Map activities to Software Life Cycle Model
- Project Plan
- Gantt Chart
	- Initial Project Proposal
- Project Plan
	- Project Management

	Requirement
	- Define and Develop Software Requirement
- Define Interface Requirement
- Prioritize and Integrate Software Requirements
	Final
Report
	- Software Engineering

	Design
	- Perform Architectural Design
- Design Database
- Design Interface
- Perform Detailed Design
	Final Report
	- UML Design
- Database normalization
- Database Design
- Software Engineering

	Implementation
	- Create Test Data
- Create Source
- Plan Integration
- Perform Integration
	- Final Report
- Software product
	- Software Engineering
- Web Server
- HTML, SQL, MySQL, Dream weaver, PHP

	Verification and Validation
	- Plan Testing
- Develop Test Requirements
- Execute the Tests
	- Final Report
	- Software Engineering


[bookmark: _Toc259811930]


[bookmark: _Toc261401923]Table 1.1 Processes List

[bookmark: _Toc245088548][bookmark: _Toc259811929][bookmark: _Toc261400660]
CHAPTER 2: LITERATURE REVIEW
[bookmark: _Toc261400661]2.1 Background study
	In 1980s, the business world saw the emergence of “Direct Marketing”, which may also be refer as “one-to-one marketing”, relied heavily on client database [1]. Soon upon this emergence, in 1983, Theodore Levitt came up with the terminology of “Relation Marketing”. It was then introduced the awareness of the CRM importance towards the business contribution. In 1990s, the success growing of Relation Marketing with IT was further optimized by transforming the web-based contact management and information tool to a customer oriented strategy by adopting the “Customer Intimacy” concept. 

The definition of Customer Intimacy is that company excels in customer attention and customer service. It will tailor its products and services to almost each and every customer’s need. Their main focus is on delivery products and services on time and above the customers’ expectations. It is their lifetime value concepts, reliability, being close to the customer. The importance is the company will practice giving decision authority to employees that are close to the customer.

Gartner Group (2004) had defined “CRM is an IT-enabled business strategy, the outcomes of which optimize profitability, revenue and customer satisfaction by organizing around customer segments, fostering customer-satisfying behaviours and implementing customer-centric processes” [1].

In the beginning, CRM System was regarded as its theory was better than in practice as it was really difficult and expensive to maintain and upkeep the high volume of records accurately. However, in the last several years, newer CRM systems which incorporated advance tracking feature had made CRM theory into reality.  

With the popularity of the CRM systems in the business world, it was upgraded by incorporating new strategies which enforcing collaboration between sales, customer service and marketing through sharing of theirs information and understanding, which eventually lead to increasing the customer satisfaction from order to end product.

Today, CRM is still widely utilized by customer service or technology companies. One of the main sector in business benefited most are financial services. The financial services industry in particular tracks the level of client satisfaction and what customers are looking for in terms of changes and personalized features. They also track changes in investment habits and spending patterns as the economy shifts. Software specific to the industry can give financial service providers truly impressive feedback in these areas.
[bookmark: _Toc259811931][bookmark: _Toc261400662]2.2 Motivation
These are some of the main features and benefits of CRM Systems, which become the motivational factor to choose the project on CRM [5]. They are:

Companies’ revenue and profits increased – CRM software had the capability to make sales data and forecast information all immediately accessible and accurately allow user to study the revenue and expenses so as to make decision like where to cut the cost. 
Improvement of customer service – As all the information between customer and company is recorded in CRM software, it allows user to share the consistent information throughout the company which makes them understand their customers’ need before they even tell you. 
Increased profits from existing customers – A company earns more profit from existing customers than from spending cost to search for new customer. So with a detail information list of the existing customers, CRM system promotes the customers’ loyalties by offering products that seem like customized to their needs.
Improved customer profiling and target marketing - In order to know customers and serve their needs, the CRM software system must be able to capture customer details like present accounts, pending orders, and payment history. This increase visibility and control which can help to identify and retain high-value customer.
[bookmark: _Toc259811932][bookmark: _Toc261400663]
2.3 Current CRM Systems
There are many existing CRM systems in the market. Basically, I had classified them into three categories. They are the Large Scale CRM Systems, Small Scale CRM Systems and Free Download CRM Systems.

The large scale CRM systems are built for the large business enterprise groups. It is very complex that it must provide training for the company to learn how to operate the system. Moreover, the software is very costly and may consist of unnecessary features that may confuse the user. 

As for the small scale CRM systems, they are customized for the smaller business groups. It is nearly impossible to design one CRM system that will be perfect for every company to use it. Hence, there are many types of small scale CRM systems exist in the market and this pose a big problem on which CRM system should the company choose. If they choose the wrong software, they may waste unnecessary money or change their way to manage business by accommodating to the CRM system. 

There are also a lot of free CRM systems can be downloaded on internet. However, downloading free software is always a challenge especially it is CRM software. As CRM system maintains the companies’ most valuable asset – the customers’ information, security is the foremost issue. The free CRM software may consist of a backdoor for the attacker to steal the precious information. Even if the free CRM software had strong security, it will not promise the company that the developer will help to resolve any bug that the company encountered.

Table 2.1 shows the review on different product of CRM systems [4].





	
	Features
	Strengths

	Net Suite CRM
	Sales Force Automation
Customer Service & Support
Marketing Automation
Partner / Channel Management 
Order Management 
Customer Self-Service Portal
Quote Generation
Document Management & Publishing
	View all customer interactions and their complete transaction history. 
Up sell and cross sell existing customers automatically 
Know what customers bought and what they want 
View service issues, inventory, order status, and overdue invoices 
Place real orders with built-in order management
Build more accurate forecasts using actual transaction data
Create quotes with a press of a button
Give your employees anytime, anywhere access to your business software

	Microsoft CRM
	Opportunity management 
Sales process management Quotes 
Order management 
Sales force management 
Email/Direct Marketing 
Case/Service management 
Email Response Management 
E-mail management 
Marketing campaign management
	Integration with the Microsoft Office system and Office Outlook, allowing employees to easily pull information from Microsoft Dynamics CRM. 
Quick and easy access to your data through context-sensitive information for populating forms or taking next steps without changing screens. 
Customized workspaces that allow users to create, save, and reuse favourite views of customer data without the distraction of unneeded information. 
Great mobile support that helps enable field workers to get instant access to customer data.

	Commence CRM
	Time Management 
Territory Management 
Sales Process Automation 
Sales Forecasting 
Reporting & Analytics
Automated Processes 
Support for Handheld Devices 
Performance Monitoring Tool 
E-mail Integration  
	Rapid deployment, ease of use, customizability and low cost of ownership.
“Freedom of Choice” both on premise and hosted solutions.
Mobile support, integration with QuickBooks’s and other accounting/ERP systems.
Award winning software, twenty years of industry experience and a proven track record of performance is what differentiates Commence from other CRM providers.



[bookmark: _Toc261401924]Table 2.1 Review on different product of CRM Systems
[bookmark: _Toc261400664]
2.4 CRM Terminologies
These are some of the CRM terminologies that will be used in this project. 
Account - It may be referring to current client, corporation or even vendor.
Contact – It represents a specific person that had an association with Account.
Convert – To convert a prospective client (Lead) to Account.
Lead – An unqualified Account. It means that it can be prospective but not yet to be become Account.
Marketing Campaign – To initial a campaign that advertise products. On the other hands, it can also generate prospect by building events to sell the company brand.
User – It is staffs that use the CRM system.
[bookmark: _Toc261400665]2.5 Software Tools
	This section describes the software tools that this project had utilized and the reasons to use them.

Adobe Dreamweaver CS4: This tool provides user friendly functions to create HyperText Markup Language (HTML) interfaces, JavaScript support features, Cascading Style Sheet (CSS) and PHP language. 

WAMPSERVER 2.0: It comes with a bundle of Apache version 2.2.11, PHP version 5.3.0 and MySQL version 5.1.36. The reason for choosing WAMPSERVER is straightforward. No extra effort to configure these three tools to work as a system. WAMPSERVER had already done this job.

PHP version 5.3.0: PHP is simple to learn thus had the shortest learning curve. Object-oriented (OO) concept was incorporated in PHP hence using OO concept in PHP can benefit this project in many ways such as software reusability, stability and clearer guideline to structure the system. With these reasons, PHP is a better suit for this project.

MySQL version 5.1.36: As agreed by most, Oracle is one of best database which can support a large array of features. However, since this project has only a life span of 1 year and the resulting product will not be deploy in any large company, it is not necessary to use Oracle or SQL Server. On the other hand, MySQL learning curve is shortest, simple to operate and easy to deploy. Hence, MySQL is the better suit for this project.
Microsoft Office Visio 2007: It simplified the process of drawing and designing UML and database. With this tool, the developer can focus more on the design not on the drawing instead.
[bookmark: _Toc261400666]
CHAPTER 3: SOFTWARE DEVELOPMENT
[bookmark: _Toc261400667]3.1 CRM Software Overview
 (
Business Objects
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Response
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Contact
Account
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[bookmark: _Toc261401652][bookmark: _Toc261384355]Figure 3.1 Overview of CRM Software Modules

	Figure 3.1 shows the overview of software components that are intended to be designed in this project. The main modules in the business objects layer are Administration, Sales and Marketing modules. Each of theirs sub-modules is greatly illustrated in section 3.3 with using class diagrams. The interaction between the modules is also illustrated on section 3.6 using sequence diagrams. MySQL Manager Module is being designed as data access layer whereby it fetches SQL statement and channel the intended action to the database. The database layer provides the mean to upkeep the data of the business objects modules permanently. Its detail of designs is explained in section 3.5.


3.2 CRM Front-end Flow Layout
 (
At least of a salesman access right
At least of a marketing access right
Administration right
)
[bookmark: _Toc261401653]Figure 3.2 Front-End Flow Layout of CRM
Figure 3.2 displayed the front-end CRM flow layout. Basically, the foremost page of this system is the login page. There are three options in this page which are: 
registers for new user account,
perform password reset if the users forgot their passwords,
login to the CRM system.
After the user login to the system, they may utilize the functionalities of the system pertaining to their access right role.
[bookmark: _Toc261400668]
3.3 Use Cases Diagram

[bookmark: _Toc261401654]Figure 3.3 Use cases diagram of CRM

As described in Figure 3.3, there are four actual types of human users (customer, salesman, marketing manager and administrator) and one type of system user (email). Hence, for the salesman, marketing manager and administrator, three different security roles are created respectively.
Salesman role – It can manage the customers’ details such as Lead, Account and Contact.
Marketing role – Other than having the same privilege with salesman role, it can manages the full marketing campaign functionality.
Administrator – Other than having the same privilege with marketing role, it can manage all the users in the system. The reason for giving the administrator full access right is to allow them to troubleshoot the system easily.
The next human user is the customers that the system enables them to unsubscribe from campaign and update personal detail whenever a campaign email is sent to them. In general, all staffs have the right to register for a user account, reset/change their own passwords and manage their own personal detail. As for the email user, it is the email server that is utilized to send email for the system. In this project, Gmail server was utilized. 
There are a few points to take note for this use cases diagram. 
The functions of add, update, retrieve and delete of data is defined as “manage”. Use cases that involve this keyword are “Manage Lead/Account/Contact”, “Manage Marketing Campaign”, “Manage Staff Account” and “Manage Personal details”. 
Manage Lead/Account/Contact is merged into one use case instead of three to make the use cases diagram clearer.
Considering the clarity of the use cases diagram, database system user is removed from the diagram as all except “Send Email” use case involve with database system.
[bookmark: _Toc261400669]3.4 Class Diagrams

[bookmark: _Toc261401655]Figure 3.4 Overall class diagram of CRM

Figure 3.4 shows the general relationship of the classes. The details of the classes such as their attributes and methods are removed from this diagram. These details can be found in Figure 3.7. The Staff and Company classes are also removed from this figure so as to improve the clarity. The class diagram of Staff and Company can be found in Figure 3.5 and 3.6 respectively.


[bookmark: _Toc261401656]
Figure 3.5 Staff class diagram of CRM

Figure 3.5 shows the class Staff being the owner of the other classes that is maintaining one-to-many relationships. 


[bookmark: _Toc261401657]Figure 3.6 Company class diagram of CRM

Figure 3.6 shows the class Company being the owner of the other classes that is maintaining one-to-many relationships. The objective of the company class is to collect these objects and also serves as the first interface for the control classes to pick up the selected object if they had been created already. Hence, Object Pool design pattern was utilised in these relationships.

[bookmark: _Toc261401658]Figure 3.7 Details of classes in CRM

Figure 3.7 provides the full details of the attributes and methods except that the get and set methods are removed to improve the clarity. The real system will include all the get and set methods for each attribute other than the array attribute.

[bookmark: _Toc261400670]
3.5 Database Designs


[bookmark: _Toc261401659]Figure 3.8 Overall Database Design in CRM

Figure 3.8 showed the overall database design except the Staff (AUTH_USER) relationship which can be found in Figure 3.9. The details of the attributes can be found in Figure 3.10.



[bookmark: _Toc261401660]Figure 3.9 Staff Database Design in CRM



[bookmark: _Toc261401661]Figure 3.10 Details of Database Tables in CRM

[bookmark: _Toc261400671]
3.6 Sequence Diagrams
Figures 3.11, 3.12 and 3.13 showed the sequence diagrams of add, retrieve, update and delete of Lead module. As all of the other modules share similar sequence, only Lead was expressed on the behalf of others.  

[bookmark: _Toc261401662]Figure 3.11 Create Lead Sequence Diagram


[bookmark: _Toc261401663]Figure 3.12 Search and edit Lead Sequence Diagram


[bookmark: _Toc261401664]Figure 3.13 Delete Lead Sequence Diagram


[bookmark: _Toc261401665]Figure 3.14 Convert Lead to Account Sequence Diagram

Figure 3.14 showed how the Lead object converts to Account object. This is similar to how the Lead object converts to Contact object too.


[bookmark: _Toc261401666]Figure 3.15 Run Activity Campaign Sequence Diagram
The sequence of Figure 3.15 is similar to Figure 3.11 which showed how to add an object to the system. The addition process in this sequence is that it will call the sendMemberEmail() method to send email to all members that included in the marketing list.

[bookmark: _Toc261401667]Figure 3.16 Register Staff Sequence Diagram
The sequence of Figure 3.16 is similar to Figure 3.11 which shows how to add an object to the system. However, it will call the sendEmail2Administrator() method to send an email to inform the administrator for approval and assigning the security role to the user. 
[bookmark: _Toc261400672]
3.7 Overview of software components developed
	Classes\Type
	Boundary
	Control
	Entity
	Database

	Account
	Account_
Information.php
Account_Record.php
	AccountControl.php
	Account.php
	ACCOUNT

	AccountSales
	AccountSales_
Information.php
AccountSales_
Record.php
	AccountSalesControl.php

	AccountSales.php
	SALES_
RECORD

	Activity
	CampaignActivity_
Information.php
CampaignActivity_
Record.php
	CampaignActivityControl.php

	CampaignActivity.php

	ACTIVITY

	Response
	CampaignResponse_
Information.php
CampaignResponse_
Record.php
	CampaignResponseControl.php

	CampaignResponse.php

	RESPONSE

	Contact
	Contact_
Information.php
Contact_Record.php
	ContactControl.php

	Contact.php

	CONTACT

	Lead
	Lead_
Information.php
Lead_Record.php
ConvertLead.php
	LeadControl.php
	Lead.php
	LEAD

	Marketing
	Marketing_
Information.php
Marketing_Record.php
	MarketingControl.php
	Marketing.php

	MARKETING

	Marketing List
	MarketingList_
Information.php
MarketingList_
Record.php
	MarketingListControl.php

	MarketingList.php
	MARKETING_
LIST

	Marketing List Member
	MarketingListAddMember.php
MarketingListMember_Record.php
MarketingListSearchMember.php
	MarketingListMemberControl.php
	MarketingListMember.php

	MARKETING_
GROUP_
MEMBER

	Note
	Note_
Information.php
Note_Record.php
	NoteControl.php
	Note.php
	NOTE

	Staff
	Staff_
Information.php
Staff_Record.php
	StaffControl.php
	Staff.php
	AUTH_USER



[bookmark: _Toc261401925]Table 3.1 Main created software components


	Other Created Components
	Description

	GeneralContact.php
	The super class of Lead, Account and Contact

	ForgetPassword_Information.php
	The interface to reset password

	Function.php
	To allow classes to share common functions. This enables software reusability.

	index.php
	First page of the system (Login Page)

	Welcome.php
	First page to show after the user login successfully

	LeftNavigator_include.php
	To check the role of the user and assigns the correct functions at the left side of the webpage.

	LoginControl.php
	Control for login to deter or allow user to the system.

	MySQL_Manager.php
	Data Access layer class

	DB_include.php
	Connecting the program to MySQL

	UnregisterOption.php
	Interface for customer to unregister campaign

	UpdateAccount_Information.php
	Interface for customer to update their personal detail



[bookmark: _Toc261401926]Table 3.2 Other created software components

Table 3.1 and 3.2 showed all of the final created software components that made this project worked.

[bookmark: _Toc261400673]
CHAPTER 4: TESTING AND RESULTS
[bookmark: _Toc261400674]4.1 Administration Module Testing
The administration element was tested by:
creating the user account in two different methods, 
assigning different security roles and login the users accounts into system to check their privileges was assigned accordingly,
editing and deleting user account,
using the forgot password feature and reset the password by administrator.

[bookmark: _Toc261400675]4.1.1 E-register Testing
Figure 4.1 displayed the first page of this system which is the login page. The testing began with creating the user account using e-register feature. By clicking the “New User” hyperlink which was located below the “Login” button led to Figure 4.2.


[bookmark: _Toc261401668]Figure 4.1 Login page


[bookmark: _Toc261401669]Figure 4.2 E-register page

After the information was filled, the “Submit” button was pressed. The message “Successfully registered. An email had been sent to notify the administrator regards your registration. Please kindly wait for the approval” was displayed. Concurrently, the system had also sent an email to the administrator account as shown in Figure 4.3. The email function was supported by PHP Mailer v5.1.


[bookmark: _Toc261401670]Figure 4.3 E-register generated email



[bookmark: _Toc261401671]Figure 4.4 Staff Record page

The user record “Woo Lee Hsieh” was inserted to the database and reflected on the staff record page accurately. The testing was continued by clicking the “folder” icon located at “Woo Lee Hsieh” row to open up this profile. 


[bookmark: _Toc261401672]Figure 4.5 Staff Information page

“Woo Lee Hsieh” profile was opened successfully and the record was accurately displayed. This result was shown in Figure 4.5. Next, the “Salesman” security role was assigned to this user and “Submit” button was pressed. The message “An email had been sent to notify the user regard to his/her role status” was displayed, and an email was also sent to the user’s email account. The resulting email is shown in Figure 4.6.


[bookmark: _Toc261401673]Figure 4.6 Role Status email

Additional information in Figure 4.5 was that other than the three roles status mentioned in section 3.3, the list box had shown two unexplained options which are:
Unapproved – This status shall be assigned when the new user applied for the account via e-register feature in this system. In a nutshell, it will deter the users to login and prompts the users that their accounts are not approved yet.
Rejected – This status is to disqualify the users from accessing the system.



Figure 4.7 Welcome Page for Salesman security role
Now “Woo Lee Hsieh” account was able to login to the system successfully and his security role was confined to “salesman” security role which can only manage Lead, Account, Contact and his personal detail only. This result was shown in Figure 4.7.
[bookmark: _Toc261400676]4.1.2 Administrator adding new User Testing
The testing began by clicking the “New” hyperlink that located above the user record table in Figure 4.4.

[bookmark: _Toc261401675]Figure 4.8 Staff Information page in Administrator view
After the information was filled accordingly, the “Submit” button was pressed. The message “An email had been sent to notify the user regard to his/her new account” displayed and the system had also sent an email with information that include the user login and generated password to the user. This email was shown in Figure 4.9.


[bookmark: _Toc261401676]Figure 4.9 New user email


[bookmark: _Toc261401677]Figure 4.10 Welcome page for marketing security role

“Cindy Fox” account was able to login to the system successfully and her security role was confined to be able to manage all but administration right. This result was displayed on Figure 4.10.
[bookmark: _Toc261400677]4.1.3 Editing and deleting User account Testing
The editing of user account information testing began by clicking the “folder” icon located beside “Woo Lee Hsieh” at Figure 4.4. “Woo Lee Hsieh” information was then edited with a new set of information at Figure 4.5. Once the “Submit” was pressed, the information was successfully updated in the database. The account of “Woo Lee Hsieh” was reopened again and confirmed the information was reflecting correctly pertaining to the previous changes. As the assign role is updated too, a similar email (Figure 4.6) was sent to the user account too.
The deleting of user account began by clicking the “cross” icon beside “Woo Lee Hsieh” at Figure 4.4. The user account table reflected that “Woo Lee Hsieh” account was deleted and the database also shown “Woo Lee Hsieh” user account was deleted.
[bookmark: _Toc261400678]4.1.4 Forgot Password and Reset Password Testing

Figure 4.11 Forgot Password page
[bookmark: _Toc261401678]
The Forgot Password testing began by clicking the “Forgot your password” hyperlink located at Figure 4.1 login page. After that, information such as the staff id and email was filled in and submitted by clicking the “Submit” button. The message “Successfully reset the password. An email had been sent to notify the new password” was displayed and an email with the newly generated password (Figure 4.12) was sent to the user email account.
[image: ]
Figure 4.12 Reset password email
[bookmark: _Toc261401679]
The reset password testing can only be performed by using administrator right. It began by clicking the “New” hyperlink that located above the user record table shown in Figure 4.4. Next, the “Reset Password” button (refer to Figure 4.5) was clicked and the message “Successfully reset the password. An email had been sent to notify the new password” was displayed along with an email having the newly generated password (Figure 4.12) was sent to the user email account.
[bookmark: _Toc261400679]4.2 Lead, Account and Contact Testing 
The Lead, Account and Contact were tested by:
adding Lead and its note to the system,
retrieving and editing Lead and its note,
deleting Lead and its note,
performing the same cycle from point 1 to point 3 on both Contact and Account,
adding, retrieving, editing and deleting account sales in Account.

[bookmark: _Toc261400680]
4.2.1 Adding Lead and its note Testing
[image: ]
Figure 4.13 Lead Record page
[bookmark: _Toc261401680]
The test began by clicking the “Leads” navigation link at the left panel and Lead records (refer to Figure 4.13) were displayed in the table format. Next, the “New” hyperlink that located above the table was clicked and Figure 4.14 was displayed.
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[bookmark: _Toc261401681]Figure 4.14 Lead Information Detail Tab

The Lead information was filled accordingly in both Figure 4.14 and Figure 4.15. Next, the “Submit” button that located above the tabbed panel was activated.
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[bookmark: _Toc261401682]Figure 4.15 Lead Information Admin Tab
The new “Rajah Rondo” lead record was displayed on the Lead Records page and was retrieved successfully by clicking the “folder” icon beside it. Two additional features were displayed on the lead editing page (refer to Figure 4.16) which were the note tab and the “Convert” button.
[image: ]
[bookmark: _Toc261401683]Figure 4.16 Lead Information Notes Tab
With Figure 4.16 displayed, note testing and convert testing can be performed. Firstly, the note testing was proceeded. The “new note” hyperlink was clicked and note information page (Figure 4.17) appeared.
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[bookmark: _Toc261401684]Figure 4.17 Note Information page
After the message was typed, the “Save” button was pressed and record was displayed on the note record page of “Rajah Rondo” Lead.

[bookmark: _Toc261400681]4.2.2 Editing and deleting Lead and its note Testing
Next, the editing and deleting of the note were also tested by clicking the “Edit” and “Delete” hyperlink (refer to Figure 4.18) respectively. After edited message was successfully updated in the database and reflected on the note record table. The note was also successfully deleted from the database after the “Delete” hyperlink was triggered.

Modifying and deleting of the Lead was also tested. After the “folder” icon was triggered, the information of the lead was displayed in an editable format. All of the lead information were changed, saved and reopened. Both database and lead information page reflected that the changes were saved successfully.

The lead information was also deleted by clicking the “cross” icon on the left side of the lead record table. The table displayed that the deleted “lead” was disappeared in the table. The database also showed that the deleted lead record was deleted.

[bookmark: _Toc261400682]4.2.3 Convert Lead Testing
Convert function testing was performed next. The “Convert” button (refer to Figure 4.16) was pressed and the convert lead page appeared (Figure 4.19).
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[bookmark: _Toc261401685]Figure 4.18 Note Record table

[image: ]
[bookmark: _Toc261401686]Figure 4.19 Convert Lead page

The contact and account checkboxes were tested separately. After that, they were then tested together. When the contact checkbox was ticked only, the Lead only converted to Contact and the contact record page was able to display the newly converted Contact. Likewise, when the account checkbox was ticked only, the Lead only converted to Account and the account record page was able to display it. Lastly, both account and contact checkboxes were ticked, and both Account and Contact were created successfully. Concurrently, the newly created “contact id” of contact was also linked to the account as primary contact. In a nutshell, the result was ideal.

[bookmark: _Toc261400683]4.2.4 Account, Account Sales and Contact Testing
The Lead testing methods were performed similarly on Account and Contact other than the convert function that uniquely owned by Lead only. The result of both Account and Contact were ideal. Thus, the testing was successfully. The Account and Contact information page were displayed in Figure 4.20 and Figure 4.21 respectively. Account has a unique function which is the sales record has to be tested. This testing began with clicking the “new sales” hyperlink located above the account sales table (refer to Figure 4.22). Next, the account sale information page (Figure 4.23) was displayed.
[image: ]
[bookmark: _Toc261401687]Figure 4.20 Account Information page

[image: ]
[bookmark: _Toc261401688]Figure 4.21 Contact Information page


[image: ]
[bookmark: _Toc261401689]Figure 4.22 Account Sales Tab

[image: ]
[bookmark: _Toc261401690]Figure 4.23 Account Sales Information page

The information was filled in as shown in Figure 4.23 and the “Save” button was clicked. The result showed that the newly added sales record was reflected correctly on both the account sales record page and the database.
Similarly, the editing and deleting of account sales were also tested. The “folder” icon beside the sales record was clicked and information within it was changed, saved and reopened. Both database and the account sale information page showed the newly changed information was updated successfully. Next, the “cross” icon besides the sales record was triggered and the sales record was deleted successfully from both the database and the sales record table.
[bookmark: _Toc261400684]4.3 Marketing Testing
The marketing module was tested by:
creating marketing list and its members,
creating marketing campaign and links it to marketing list,
creating activity and response in the marketing campaign,
editing and deleting response,
editing and deleting marketing campaign,
editing and deleting marketing list and its members.
[bookmark: _Toc261400685]4.3.1 Marketing List and its members Testing
[image: ]
[bookmark: _Toc261401691]Figure 4.24 Marketing List Information page

The testing started by clicking the “Marketing List” navigation link to Marketing List Record page and then clicked on the “New” hyperlink above the marketing list record table. Next, the marketing list information was entered to the marketing list information page as shown in Figure 4.24.

After that, the testing resumed by clicking the “folder” icon that located beside the newly inserted “Showcase 2010” row and then clicked on the “member” hyperlink that showed in Figure 4.25.

[image: ]
[bookmark: _Toc261401692]Figure 4.25 Marketing List Member tab

There were numeral testing were conducted in search member page (refer to Figure 4.26). The main reason was that there were a few logics hiding behind this page to filter the customers to adhere to the search criteria. 

Firstly, the “Search” button was clicked without any information filled in the search member page. All the customers that did not declare to deny any email and/or campaign email appeared on the add member page (refer to Figure 4.27). This testing was a success as this is the intended result. 

Next, the “Industry” list box and “product category” list box were manipulated individually. The results were correctly displayed as when industry “Food and Drink” were selected, all companies that labelled as “Food and Drink” industry were appeared. Except those Accounts that disallowed email or email campaign. This statement will be always true throughout the search process. As for Product category, when “Food and Drink” was selected, all the companies that brought food and drink from the company were appeared regardless of their origin industry unless stated in the industry list box. Next, the testing resumed by combining product category with sales start and end dates. The results were correct as only the companies that brought the selected product category within these dates appeared only. Lastly, the testing of this page ended with combining all these search criteria fully utilised. The display results were also correctly displayed. 

All the combinations of the search criteria were executed and testing results were correctly showed. These results were double checked with the accord to the database information. With that, the testing of search member function was concluded as successfully.


[bookmark: _Toc261401693]Figure 4.26 Search Member page
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[bookmark: _Toc261401694]Figure 4.27 Add Member page
The customers that filtered were displayed in the add member page as shown in Figure 4.27. Some of the checkboxes were ticked and “Add” button was triggered. The result showed that only those customers which were checked in the add member page were added to the database and were displayed at the member record tab (refer to Figure 4.25) successfully.
[bookmark: _Toc261400686]4.3.2 Adding Marketing Campaign Testing

[bookmark: _Toc261401695]Figure 4.28 Marketing Information page
The testing of adding Marketing Campaign began by clicking “Marketing Campaign” at the left panel and clicked the “New” hyperlink above the marketing campaign record table. The information was filled (refer to Figure 4.28) and saved successfully.
[bookmark: _Toc261400687]4.3.3 Activity and Response Testing
The newly added “Showcase 2010” was reopened in the marketing record page and three new tabs (including note) were displayed (refer to Figure 4.29). The next two testing were performed on Activity and Response respectively.

[bookmark: _Toc261401696]Figure 4.29 Activity Tab
Figure 4.29 displayed the Activity record tab. The testing started with clicking “new Activity” and activity information page appeared (Figure 4.30).


[bookmark: _Toc261401697]Figure 4.30 Activity Information page

In a simple view, activity is used to send email to the customers that had been added in the marketing list of this campaign. 

The email message and subject was entered and “Send” button was clicked. All the customers in the marketing list had received the email successfully and the activity was also saved as a record in the activity record (refer to Figure 4.29). As all the customers received the email, it also proofed that the relationship between marketing and marketing list was working.


[bookmark: _Toc261401698]Figure 4.31 Response tab
Response is used to capture record on how the customers’ responses to the activity email and/or the marketing campaign.

The testing started with clicking “new Response” hyperlink that displayed in Figure 4.31. Next, the response information page was displayed (refer to Figure 4.32).
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[bookmark: _Toc261401699]Figure 4.32 Response Information page
After the information was entered, the “Save” button was clicked and this record was successfully saved in the database and reflected in the response tab table.
[bookmark: _Toc261400688]4.3.4 Editing and deleting Marketing Campaign and its response Testing
As activity cannot be edited or deleted, the next testing will begin with editing and deleting response. 
All of the response information were changed, saved and reopened after the “folder” icon was clicked on the response tab (refer to Figure 4.31). Both database and response information page (Figure 4.32) reflected that the changes were saved successfully.
The response information was also deleted by clicking the “cross” icon beside the response record table. The table displayed that the deleted “response” was disappeared in the table. The database also showed that the deleted response record was deleted.
Exact same testing was performed on Marketing Campaign and the results were ideal.
[bookmark: _Toc261400689]4.3.5 Editing and deleting Marketing List and its members testing
As showed in member tab in Figure 4.25, there was no edit function provided for member. If editing of an individual member is requires, this can be done in account record page. 
The member was deleted by clicking the “cross” icon beside the member record table. The table displayed that the deleted “member” was disappeared. The deleted member record was also no longer in the Marketing_Group_Member database table.
Exact testing for response (refer to session 4.3.4) was also performed on Marketing List and the results were ideal.
[bookmark: _Toc261400690]
4.4 Personal Information Testing

[bookmark: _Toc261401700]Figure 4.33 Staff Information page in user view

The testing began by clicking the “Personal Information” hyperlink located at the left panel. The personal information of “Jess Keng” was reflected accurately pertaining to the database. All the information was changed, saved and reopened. The database had accurately updated the information and the staff information page (Figure 4.33) also reflected the changed correctly. As the password was also edited, “Jess Keng” account was tested by re-login to the system with the new password. The testing of re-login was also successful.
[bookmark: _Toc261400691]
4.5	Customer Functionality Testing	
[bookmark: _Toc261400692]4.5.1	Unregister Campaign Testing	

[bookmark: _Toc261401701]Figure 4.34 Email that sent by Marketing Campaign

This testing began with clicking the “Unregister from Campaign” hyperlink that sent to the customer email address from the marketing campaign (refer to Figure 4.34). Figure 4.35 appeared next.


[bookmark: _Toc261401702]Figure 4.35 Unregister from Campaign page

Firstly, the radio button of “this campaign only” was selected and submitted. The message “You had successfully unregistered from this campaign” was displayed and the customer was removed in the Marketing_Group_Member table for this campaign. Hence, the testing was successfully.

Next, the radio button of “all present and future campaigns” was selected and submitted. The message “You had successfully unregistered from all campaigns” was displayed and the customer was removed completely from Marketing_Group_Member table. In addition, the customer’s account was updated from enabled “allow bulk email” to disabled. Hence, all the testing for the unregister campaign function were successfully.
4.5.2	Update Account by Customer Testing
This testing began by clicking the “Update Information” hyperlink that displayed in Figure 4.34. Figure 4.36 displayed next.

[bookmark: _Toc261401703][image: ]
Figure 4.36 Update Account by Customer page

All the information was replaced and the “Save” was triggered. The information was successfully updated in the Account table. Hence this testing was successfully.

[bookmark: _Toc261400693]
4.6 Parent and child relationship Testing
As illustrated in database design (Figure 3.8) and class diagram (Figure 3.4), there are a few parent and child strong relationship existed in the system. They are:
Marketing list and marketing group member,
Marketing and response,
Marketing and activity,
Marketing and note,
Contact and note,
Lead and note,
Account and note,
Account and account sales.

These relationships had been tested by creating the parents and add its children to the entity. After the relationships were established, the parents were deleted and all of its children were also deleted in the database. Hence, this testing was successful.

[bookmark: _Toc261400694]
CHAPTER 5: PROJECT MANAGEMENT

[bookmark: _Toc261400695]5.1 Project Planning and Tracking
The below table and Gantt chart consists of six main phases throughout this project. These phases are:
Project initiation
Requirement
Design
Implementation
Verification and validation 
Project completion. 

Project completion is the only phase that added pertaining to Table 1.1 as this is an academy project which is difference from IEEE 1074. The addition is due to the requirement of handing in the final report, doing poster and prepare for the poster presentation. The Gantt chart shows that it requires 273 days to complete the entire project. As having a full-time job and other UniSIM modules’ commitment, it is literally impossible to dedicate 6.5 hours per day to excel this project. Hence, if the average hour that can be spend on this project day is 2 hours, then 546 hours (273 days x 2 hours = 546 hours) will be invested. As a result, it falls into the UniSIM requirement which is 400 - 600 hours. So the total effort required for this project is 84 man-days (546 hours / 6.5 man-day hours = 84 man-days).
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Table 5.1 Project tasks list (Plan and develop)
















[bookmark: _Toc261401927]Table 5.2 Project tasks list (Test and finalise)

Figure 5.1 showed the Gantt chart that used to plan and tracked the progress of this project.
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Figure 5.1 Gantt chart
[bookmark: _Toc261401704] Planned Effort			 Actual Effort

Below are the brevity description for each main phase and its sub tasks.
[bookmark: _Toc261400696]5.2 Project Initiation
Research on Software tools – Aware of what software tools available on the internet can support this project.
Research on CRM in the market – Research on CRM system to get a better understanding of what it is and what features in the market does it have.
Writing Project Proposal – Write a detail proposal to descript what is this project about, why this project and how to make this project a success. 
Learning how to use software tool – To learn how to use software such as PHP and Dreamweaver.
[bookmark: _Toc261400697]5.3 Requirement
Define and Develop Software Requirement – Using UML notation such as Use case to define and develop the requirement.
Interface Requirement – Using Human Computer Interaction (HCI) skill as a guideline for interface requirement.
Prioritize and Integrate Software Requirements – List the most significant requirement first and then integrate them as a whole.
[bookmark: _Toc261400698]5.4 Design
Design Architectural Design – Using the requirements as the input, concept of UML static and dynamic models as the processor to produce the architectural design of CRM System.
Design Database – Modelling the CRM database using Entity-Relationship model and normalize the database using Fourth Normal Form technique.
Design Detailed Design – Add in the details and finalize all the designs.
Preparation for Examination Period – Studying on the others modules that I have took. The examination dates is on 10, 17 and 26th of Nov 09.
[bookmark: _Toc261400699]5.5 Implementation
Create Test Data – To produce the data for testing purposes in the later part.
Create Source – Write the source code using PHP, Dreamweaver and HTML to produce the concrete CRM system.
Perform Integration – execute the integration plan accordingly to produce the actual CRM system.
[bookmark: _Toc261400700]5.6 Verification and Validation
Plan Testing – Plan testing activities such as component inspection, usability tests, unit testing, integration testing and system testing.
Develop Test Requirements – Develop and document the test requirement.
Execute the Tests – run the planned tests and document the result.
[bookmark: _Toc261400701]5.7 Project Completion
Basically, this main phase is to produce the final report, poster and preparation for the poster presentation to obtain the grading for this project.
[bookmark: _Toc261400702]5.8 Resources Required
The required resources for making this project successful are:
Computer to run the software tools and document the report: Personal laptop
PHP software tools and its package: Download from internet
MySQL: Download from internet
Apache HTTP server: Download from internet
Dreamweaver: Download from internet
WAMPSERVER 2.0: Download from internet
[bookmark: _Toc261400703]
CHAPTER 6: CONCLUSION AND RECOMMENDATION
[bookmark: _Toc261400704]6.1 Conclusion
Cited from the “The art of War” by Sun Tsu, “if you know your enemies and know yourself, you can win a hundred battles without a single loss”. In the business world, customers can be your foe or friend. If the company get good term with the customers, they will gain more friends. Otherwise, the company will only gain more foes. In order to gain good relationship, the companies need to know them well. They need CRM to assist them in that area.

The CRM that was designed in this project are having three main modules which are the Administration module, the Sales module and the Marketing module. The Administration module that maintained the staffs’ and login information helped to achieve the requirement of allowing multiple level of administration to access different modules. The Sales modules that maintain Lead, Account and Contact is able to help the companies to record and keep track of their precious customers’ information, behaviours and sales records. This achieved the customers and leads management requirement. On top of it, the Marketing Campaign module can aids the companies to target their audience easily to sell their products or events. This fulfilled the marketing campaign requirement of this project. Hence, this completed the functional requirements of this project.

On the other hands, non-functional requirements such as create in client-server web-based environment and involves email services were also achieved by using PHP, HTML and Email server. With that, I would like to conclude that this project had completed all the requirements with success.
[bookmark: _Toc261400705]
6.2 Recommendation
Despite meeting the requirements of the project, there are still many things can be improved. They are:
Tracking invalid email - If this system is able to track invalid email that bounce back from the mail server, the system can inform the staff to react on this issue. The marketing campaign will not work well if most of the customers’ email were inserted wrongly or given wrongly by the customers. 
Email tracking – If the system can track the read or unread feature in the email, it gives more information to the staff to know whether they should inform the customer via another communication channel.
Search function for Lead, Account and Contact. CRM systems are expected to upkeep many tons of data. If a search function is built, it will ease the staff workload from searching the information manually.
Scheduler – It could help the staff to identify which campaign or task is approaching soon. Hence, they can react accordingly without building another scheduler for this purpose.
Security – The information in CRM are highly confidential. Secure Socket Layer (SSL) could be built to improve the system security level.
Introduce Executive security role and reports – “Executive” security role can be incorporate to allow right to view company sales and marketing report. The reports can help the higher management to identify their strengths and weaknesses in each time frame.

[bookmark: _Toc261400706]
CHAPTER 7: CRITICAL REVIEW AND REFLECTIONS
[bookmark: _Toc261400707]7.1 Problem 1: Inexperience in Project Management. 
In the first created Gantt chart, I had gauged most of the tasks duration wrongly. Most of tasks took a lot more time than I had estimated especially in area that I was totally inexperience at. 
Solution:
During December 2009, after I had discovered that the schedule is impractical to follow, I had recreated another Gantt chart that include inexperience factor. I had also changed the Waterfall SDLC to Incremental SDLC approach. This given me the flexibility to understand the time duration for each task per module developed. Hence, after gaining the experience from previous phase, I could amend the Gantt chart accordingly.
What I had learnt: 
After this project, I had learnt to be a pessimistic project manager. Meaning, it is better to estimate task duration to be slightly longer than shorter. At the same time, I had also learned how to use Microsoft Office Project 2007 to do control and tracking of this project. 
[bookmark: _Toc261400708]7.2 Problem 2: Inexperience in software tools 
There were a lot of software tools which I had never used before. These tools are such as Microsoft Project Visio, Microsoft Office Project, Star UML, Adobe Dreamweaver CS4, WAMPSERVER 2.0, PHP and Apache. 
Solution:
I had spent 20% of my man-hours on reading materials on how to use them. After that, I began to design and developed the smallest module of the project to gain momentum and confidence before I develop the most complex module.
What I had learnt: 
This software tools knowledge benefited me the most in this project. As being software engineer in near future, I believe these skills can ease my workload greatly especially in web-based design. 
[bookmark: _Toc261400709]
7.3 Problem 3: Unfamiliarity language in unfamiliar web technology
As a first timer working in web application, I had no idea on how web pages pass their variables from one to another. For the PHP book that I had read, I discovered that by using Uniform Resource Locator (URL) query can achieve this objective. Thus, most of the coding were using URL query which later was discovered as insecurity.
Solution:
By researching on internet, I realized one of the best methods to pass variables is using Session. Hence, I revamped all the URL queries that reveal sensitive information and then performed regression testing on all the coding.
What I had learnt: 
Learning a new technology and language should study from more sources instead of relying on a single source. The first source that I read taught me how to do it but not involving security element. If I had read on security of web pages sooner, I could have avoided the cost of spending so much time to redo the coding.

7.4 Reflections
In this project, I had encountered a lot of problems and gained a lot of knowledge and experience. I had enlightened that doing a software project was not about programming only. I need project management skill to plan, execute and track all the tasks. I need to anticipate risks and draft up counter measure as early as possible. 
At the design phase, if I had designed better class diagrams, I would not spend so much time on redoing coding again and again.
As an application programmer, I tended to create the web pages in a stateful approach. This was a terrible design to bring into stateless web pages. I had learnt to understand the differences between the application and web based development. Nevertheless, I enjoyed all the pains and gains that I had learnt. I am a better developer than I was before this project.
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APPENDIX A (Source Codes) 

Lead.php
<?php
include_once("MySQL_Manager.php");
include_once("GeneralContact.php");

class Lead extends GeneralContact {
	private $leadID;
	private $topic;
	private $fullName;
	private $suffix;
	private $company;
	private $position;
	private $leadSource;
	private $respond;	
	private $cellPhone;
	private $homePhone;	
	private $yearlyEarning;
	private $industry;
	private $noOfEmployee;	
	private $status;	
	
function Lead($topic, $fullName, $suffix, $company, $position, $leadSource, $respond, 
$businessPhone, $cellPhone, $homePhone, $fax, $email, $website, $street1,
		$street2, $state, $city, $postalCode, $country, $yearlyEarning, $industry, 
$noOfEmployee, $description, $owner, $status,  $preferred, $allowEmail, 
$allowBulkEmail, $allowPhone, $allowFax, $allowMail) {
parent::GeneralContact($businessPhone, $fax, $email, 
$website, $street1, $street2, $state, $city, $postalCode, $country, $description, $owner, $preferred, $allowEmail, $allowBulkEmail, $allowPhone, $allowFax, $allowMail);
		$this->topic = $topic;
		$this->fullName = $fullName; 
		$this->suffix = $suffix; 
		$this->company = $company; 
		$this->position = $position;
		$this->leadSource = $leadSource; 
		$this->respond = $respond;		
		$this->cellPhone = $cellPhone; 
		$this->homePhone = $homePhone;		
		$this->yearlyEarning = $yearlyEarning;
		$this->industry = $industry; 
		$this->noOfEmployee = $noOfEmployee;		
		$this->status = $status;		
	}//end of constructor
	
	function updateLead($topic, $fullName, $suffix, $company, $position, $leadSource, $respond, 
		$businessPhone, $cellPhone, $homePhone, $fax, $email, $website, $street1,
$street2, $state, $city, $postalCode, $country, $yearlyEarning, $industry, $noOfEmployee, $description, $owner, $status, $preferred, $allowEmail, $allowBulkEmail, $allowPhone, $allowFax, $allowMail) {
$this->Lead($topic, $fullName, $suffix, $company, $position, $leadSource, $respond, $businessPhone, $cellPhone, $homePhone, $fax, $email, $website, $street1, $street2, $state, $city, $postalCode, $country, $yearlyEarning,
		$industry, $noOfEmployee, $description, $owner, $status, $preferred, 
$allowEmail, $allowBulkEmail, $allowPhone, $allowFax, $allowMail);
		return $this;
	}//end of update
	
	function addLead2DB() {
		$sql = "INSERT INTO LEAD (Topic, Full_Name, Suffix, Company, Position, 
Lead_Source, Respond, Business_Phone, Cell_Phone, Home_Phone, 
Fax, Email, Website, Street_1, Street_2, State, City, Postal_Code, Country, 
Yearly_Earning, Industry, No_Of_Employee, Description, Owner, 
Status, Preferred, Allow_Email, Allow_Bulk_Email, Allow_Phone, 
Allow_Fax, Allow_Mail) VALUES ('".$this->topic."', '".$this->fullName."', 
'".$this->suffix."', '".$this->company."', '".$this->position."', '".
$this->leadSource."', '".$this->respond."', '".$this->businessPhone."', '".
$this->cellPhone."', '".$this->homePhone."', '".$this->fax."', '".$this->email.
"', '".$this->website."', '".$this->street1."', '".$this->street2."', '".
			$this->state."', '".$this->city."', '".$this->postalCode."', '".$this->country.
"', '".$this->yearlyEarning."', '".$this->industry."', '".$this->noOfEmployee.
"', '".$this->description."', '".$this->owner."', '".$this->status."', '".
$this->preferred."', '".$this->allowEmail."', '".$this->allowBulkEmail.
"', '".$this->allowPhone."', '".$this->allowFax."', '".$this->allowMail."')";
		$mySQL_Manager = new MySQL_Manager();
		$mySQL_Manager->insertModifyDeleteDB($sql);	
		
		//update the new ID to $leadID
		$sql = "SELECT Lead_ID FROM lead WHERE 
				Topic = '".$this->topic."' AND Full_Name = '".$this->fullName.
				"' ORDER BY Topic ASC";	
		$result = $mySQL_Manager->searchDB($sql);
		$this->leadID = $result[0][0];		
	}//end of add function
	
	function updateLead2DB($oldLeadID) {
	            $sql = "UPDATE lead SET Topic='".$this->topic."', Full_Name='".$this->fullName."', 
			Suffix='".$this->suffix."', Company='".$this->company."', Position='".
$this->position."',	Lead_Source='".$this->leadSource."' Respond='".
$this->respond."', Business_Phone='".$this->businessPhone."', 
			Cell_Phone='".$this->cellPhone."', Home_Phone='".$this->homePhone.
"',  Fax='".$this->fax."', Email='".$this->email."', Website='".$this->website.
"',  Street_1='".$this->street1."', Street_2='".$this->street2."', State='".
$this->state."', City='".$this->city."', Postal_Code='".$this->postalCode.
"', Country='".$this->country."', Yearly_Earning='".$this->yearlyEarning.
"', Industry='".$this->industry."', No_Of_Employee='".
$this->noOfEmployee."', Description='".$this->description."',
			Owner='".$this->owner."', Status='".$this->status."', Preferred='".
$this->preferred."', Allow_Email='".$this->allowEmail."', 
Allow_Bulk_Email='".$this->allowBulkEmail."', Allow_Phone='".
$this->allowPhone."', Allow_Fax='".$this->allowFax."',
			Allow_Mail='".$this->allowMail."' WHERE Lead_ID='".$oldLeadID."'";	
		$mySQL_Manager = new MySQL_Manager();
		$mySQL_Manager->insertModifyDeleteDB($sql);	
	}//end of update function
	
	function getLeadFromDB($leadID) {
		$sql = "SELECT Lead_ID, Topic, Full_Name, Suffix, Company, Position, 
Lead_Source, Respond, Business_Phone, Cell_Phone, Home_Phone, Fax, 
Email, Website, Street_1, Street_2, State, City, Postal_Code, Country, 
Yearly_Earning, Industry,	No_Of_Employee, Description, Owner, Status, 
Preferred, Allow_Email, Allow_Bulk_Email, Allow_Phone, Allow_Fax, 
Allow_Mail FROM lead WHERE Lead_ID = '".$leadID.
"' ORDER BY Lead_ID ASC";	
		$mySQL_Manager = new MySQL_Manager();
		$result = $mySQL_Manager->searchDB($sql);
		$this->leadID = $result[0][0];
		$this->topic = $result[0][1];
		$this->fullName = $result[0][2];
		$this->suffix = $result[0][3];
		$this->company = $result[0][4];
		$this->position = $result[0][5];
		$this->leadSource = $result[0][6];
		$this->respond = $result[0][7];
		$this->businessPhone = $result[0][8];
		$this->cellPhone = $result[0][9];
		$this->homePhone = $result[0][10];
		$this->fax = $result[0][11];
		$this->email = $result[0][12];
		$this->website = $result[0][13];
		$this->street1 = $result[0][14];
		$this->street2 = $result[0][15];
		$this->state = $result[0][16];
		$this->city = $result[0][17];
		$this->postalCode = $result[0][18];
		$this->country = $result[0][19];
		$this->yearlyEarning = $result[0][20];
		$this->industry = $result[0][21];
		$this->noOfEmployee = $result[0][22];
		$this->description = $result[0][23];
		$this->owner = $result[0][24];
		$this->status = $result[0][25];
		$this->preferred = $result[0][26];
		$this->allowEmail = $result[0][27];
		$this->allowBulkEmail = $result[0][28];
		$this->allowPhone = $result[0][29];
		$this->allowFax = $result[0][30];
		$this->allowMail = $result[0][31];	
		return $this;
	}//end of get function
	
	function deleteLeadFromDB($leadID) {
		$this->deleteLeadNoteFromDB($leadID);
		$sql = "DELETE FROM LEAD WHERE Lead_ID='".$leadID."'";
		$mySQL_Manager = new MySQL_Manager();
		$mySQL_Manager->insertModifyDeleteDB($sql);	
	}
	
	function deleteLeadNoteFromDB($leadID) {
		$sql = "DELETE FROM NOTE WHERE Type_ID='".$leadID.
				"' AND Type='Lead'";
		$mySQL_Manager = new MySQL_Manager();
		$mySQL_Manager->insertModifyDeleteDB($sql);	
	}
	
	/* The Get and Set Methods for Lead Class*/
	function getLeadID() {
		return $this->leadID;
	}
	
	function setLeadID($leadID) {
		$this->leadID = $leadID;
	}
	
	function getTopic() {
		return $this->topic;
	}
	
	function setTopic($topic) {
		$this->topic = $topic;
	}
	
	function getFullName() {
		return $this->fullName;
	}
	
	function setFullName($fullName) {
		$this->fullName = $fullName;
	}
	
	function getSuffix() {
		return $this->suffix;
	}
	
	function setSuffix($suffix) {
		$this->suffix = $suffix;
	}
	
	function getCompany() {
		return $this->company;
	}
	
	function setCompany($company) {
		$this->company = $company;
	}
	
	function getPosition() {
		return $this->position;
	}
	
	function setPosition($position) {
		$this->position = $position;
	}
	
	function getLeadSource() {
		return $this->leadSource;
	}
	
	function setLeadSource($leadSource) {
		$this->leadSource = $leadSource;
	}
	
	function getRespond() {
		return $this->respond;
	}
	
	function setRespond($respond) {
		$this->respond = $respond;
	}
	
	function getCellPhone() {
		return $this->cellPhone;
	}
	
	function setCellPhone($cellPhone) {
		$this->cellPhone = $cellPhone;
	}
	
	function getHomePhone() {
		return $this->homePhone;
	}
	
	function setHomePhone($homePhone) {
		$this->homePhone = $homePhone;
	}
	
	function getYearlyEarning() {
		return $this->yearlyEarning;
	}
	
	function setYearlyEarning($yearlyEarning) {
		$this->yearlyEarning = $yearlyEarning;
	}
	
	function getIndustry() {
		return $this->industry;
	}
	
	function setIndustry($industry) {
		$this->industry = $industry;
	}
	
	function getNoOfEmployee() {
		return $this->noOfEmployee;
	}
	
	function setNoOfEmployee($noOfEmployee) {
		$this->noOfEmployee = $noOfEmployee;
	}
	
	function getStatus() {
		return $this->status;
	}
	
	function setStatus($status) {
		$this->status = $status;
	}
}//end of Lead class
?>














LeadControl.php

<?php
include_once("Company.php");
include_once("Lead.php");
include_once("AccountControl.php");
include_once("ContactControl.php");

class LeadControl {
	var $leadID;
	var $topic;
	var $fullName;
	var $suffix;
	var $company;
	var $position;
	var $leadSource;
	var $respond;
	var $businessPhone;
	var $cellPhone;
	var $homePhone;
	var $fax;
	var $email;
	var $website;
	var $street1;
	var $street2;
	var $state;
	var $city;
	var $postalCode;
	var $country;
	var $yearlyEarning;
	var $industry;
	var $noOfEmployee;
	var $description;
	var $owner;
	var $status;
	var $preferred;
	var $checkBox;
	
	function getCompanyFromSession() {
		//check if the session still exist. if not, open and collect company
		if(isset($_SESSION["company"])) {
			$company = $_SESSION["company"];
		} else {
			session_start();
			$company = $_SESSION["company"];
		}
		return $company;
	}//collect company object
	
	function collectLeadInformation() {
		$this->topic = $_POST["Topic"];
		$this->fullName = $_POST["Full_Name"];
		$this->suffix = $_POST["Suffix"];
		$this->company = $_POST["Company"];
		$this->position = $_POST["Position"];
		$this->leadSource = $_POST["Lead_Source"];
		$this->respond = $_POST["Respond"];
		$this->businessPhone = $_POST["Business_Phone"];
		$this->cellPhone = $_POST["Cell_Phone"];
		$this->homePhone = $_POST["Home_Phone"];
		$this->fax = $_POST["Fax"];
		$this->email = $_POST["Email"];
		$this->website = $_POST["Website"];
		$this->street1 = $_POST["Street_1"];
		$this->street2 = $_POST["Street_2"];
		$this->state = $_POST["State"];
		$this->city = $_POST["City"];
		$this->postalCode = $_POST["Postal_Code"];
		$this->country = $_POST["Country"];
		$this->yearlyEarning = $_POST["Yearly_Earning"];
		$this->industry = $_POST["Industry"];
		$this->noOfEmployee = $_POST["No_Of_Employee"];
		$this->description = $_POST["Description"];
		$this->owner = $_POST["Owner"];
		$this->status = $_POST["Status"];
		$this->preferred = $_POST["Preferred"];
		
		//Whether Checkbox is checked
		$checkBoxName = array("Allow_Email", "Allow_Bulk_Email", "Allow_Phone",
							  "Allow_Fax", "Allow_Mail");
		for($i=0; $i < count($checkBoxName); $i++) {
			if(is_null($_POST[$checkBoxName[$i]])) {
				$this->checkBox[$i] = "0";
			} else {
				$this->checkBox[$i] = "1";
			}
		}
	}
	
	function insertLead() {
		$this->collectLeadInformation();
		//create new Lead
		$newLead = new Lead($this->topic, $this->fullName, $this->suffix, 
$this->company, 	$this->position, $this->leadSource, $this->respond, 
$this->businessPhone, $this->cellPhone, $this->homePhone, 
 $this->fax, $this->email, $this->website, $this->street1,  $this->street2, 
$this->state, $this->city, $this->postalCode, $this->country, 
$this->yearlyEarning, $this->industry, $this->noOfEmployee, 
$this->description, $this->owner, $this->status, 
$this->preferred, $this->checkBox[0], $this->checkBox[1], 
$this->checkBox[2], $this->checkBox[3], $this->checkBox[4]);		
		$newLead->addLead2DB();//add to database
		$company = $this->getCompanyFromSession();	
		$this->leadID = $newLead->getLeadID();
		$company->addNewLead($this->leadID, $newLead);
		//$_SESSION["company"] = $company; //update company
		header("Location: Lead_Record.php");
		exit;
	}//End of insertLead Function
	
	function searchLead($leadID) {
		//collect company object
		$company = $this->getCompanyFromSession();
		
		if($company->getLead($leadID) === -1) {
			//add to company record
			$lead = new Lead(null, null, null, null, null, null, null, null, null, null, null, 
null, null, null, null, null, null, null, null, null, null, null, null, null, 
null, null, null, null, null, null, null);
			$lead->getLeadFromDB($leadID);
			$company->addNewLead($leadID, $lead);
		}//search database
		else {
			$lead = $company->getLead($leadID);
		}//search company	
		return $lead;
	}
	
	function setupEditLeadPage() {		
		$leadID = $_GET["Lead_ID"];		
		$lead = $this->searchLead($leadID);
	
		session_start();
		$_SESSION["Lead"] = $lead;
		header("Location: Lead_Information.php");
	}
	
	function editLead() {
		$company = $this->getCompanyFromSession();
		$this->collectLeadInformation();
	
		$leadID = $_GET["Lead_ID"];
		$lead = $this->searchLead($leadID);
		$oldLeadID = $lead->getLeadID();
		$lead = $lead->updateLead($this->topic, $this->fullName, $this->suffix, 
$this->company, 	$this->position, $this->leadSource, $this->respond, 
			$this->businessPhone, $this->cellPhone, $this->homePhone, $this->fax, 
$this->email, $this->website, $this->street1, 	$this->street2, $this->state, 
$this->city, $this->postalCode, $this->country, $this->yearlyEarning, 
$this->industry, $this->noOfEmployee, $this->description, $this->owner,
			$this->status, $this->preferred, $this->checkBox[0], $this->checkBox[1], 
$this->checkBox[2], $this->checkBox[3], $this->checkBox[4]);
		$company->updateLead($oldLeadID, $this->leadID, $lead);
		$lead->updateLead2DB($oldLeadID);//update database
		
		header("Location: Lead_Record.php");
	}
	
	function deleteLead() {
		$leadID = $_GET["Lead_ID"];
		$lead = $this->searchLead($leadID);
		$lead->deleteLeadFromDB($leadID);
		//collect company object
		$company = $this->getCompanyFromSession();
		$company->deleteLead($leadID);//delete from array
		
		header("Location: Lead_Record.php");
	}
	
	function convertLead() {
		$leadID = $_GET["Lead_ID"];
		$lead = $this->searchLead($leadID);
		$message = null;
		$contactID = 0;
		foreach ($_POST['checkbox'] as $checkbox) {
			if(trim($checkbox , "/") == "Account") {
				$accountControl = new AccountControl();
				$accountControl->convert2Account($lead, $contactID);
				$message .= $lead->getTopic().
					" had been converted to ACCOUNT successfully.";
			} elseif(trim($checkbox , "/") == "Contact") {
				$contactControl = new ContactControl($lead);
				$newContact = $contactControl->convert2Contact($lead);
				$message .= $lead->getTopic().
" had been converted to CONTACT successfully.<br />";
				$contactID = $newContact->getContactID();
			}
		}
		setCookie("Message", $message);
		header("Location: MessageDisplay.php");
	}
}//End Of Class

if((isset($_GET["Control"])) && (isset($_GET["Lead_ID"]))) {
	$leadControl = new LeadControl();
	if($_GET["Control"] == "search") {
		$leadControl->setupEditLeadPage();
	}elseif ($_GET["Control"] == "edit") {
		$leadControl->editLead();
	}elseif ($_GET["Control"] == "convert") {
		$leadControl->convertLead();
	}else {
		$leadControl->deleteLead();
	}
} else {
	$leadControl = new LeadControl();
	$leadControl->insertLead();
}
?>
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APPENDIX B (Meeting Logs)

Meeting Log #1: with Mr. Kumbar 

Date: 08/08/2009
Location: UniSIM
Time: 1000

This was the first meeting with my project supervisor, Mr. Kumbar. He began to introduce the basic objectives that I need to meet for the project. Next, he briefed on the project milestone and assignments that I need to submit. In this meeting, he focused on giving more details on the project proposal assignment as its deadline was 22 days later. He also mentioned that a realistic Gantt chart was expected in the proposal and highlighted that I need to do research on comparison of software tools that needed to be use in this project. 

In the meeting, I informed him on my strengths and weaknesses for this project. After knowing that I do not have web programming skills, he recommended me to study from PHP website. Nevertheless, he emphasized that the proposal was the most important issue to focus on first.

Meeting Log #2: with Mr. Kumbar 

Date: 19/09/2009
Location: UniSim
Time: 1200

This meeting concentrated on the recommendations on the submitted project proposal.
Firstly, Mr. Kumbar highlighted on what did I did right for the proposal and asked me to keep it up. Next, he brought on areas where I can improve on the proposal. He emphasized that these recommendation should be incorporated to the final report.

As Mr. Kumbar understood that I am weak in web technology, he drew the client and server of web technology on paper and taught me some of the basics concepts. He encouraged me to read up more on this area and should begin to download these software tools to test and understand the underlying concepts.

Meeting Log #3: with Mr. Kumbar 

Date: 24/10/2009
Location: UniSIM
Time: 1330

In this meeting, I demonstrated on the software tools that I had downloaded (WAMPSERVER) to Mr. Kumbar. I had also displayed that these software tools worked by using simple coding and commands. Next, I showed my drafted interface design and use cases to Mr. Kumbar for feedback. 

After reviewing the progress, he went on briefing what was expected in the interim report and reminded that deadline was on 2rd of November 2009. 
Meeting Log #4: with Mr. Kumbar 

Date: 28/11/2009
Location: UniSIM
Time: 1030

As my last examination was on 26th of November, the focus from last meeting till this was on the three examinations that I was having in UniSIM. Mr. Kumbar understood that I had nothing to review on, he reminded me to start to research on Email service platform. He also reminded that the today was the poster presentation day of the previous batch and advised me to visit and gain experience from them.

Meeting Log #5: with Mr. Kumbar 

Date: 12/12/2009
Location: UniSIM
Time: 1200

This was a review meeting that I was having with Mr.Kumbar. I showed the simple mail service program but I was having issue to send the mail out. On the other hands, I had also feedback that error message was prompted for MySQL that PHP could not locate the database. It may be due to password, login or wrong naming while attempting to retrieve data from database. I was certain that both setting for mail service and database connection were correct. Hence, he advised that the root cause may be the version of the PHP or installation issue. He told me to reinstall a more stable version of PHP and try them out again. He also advised me to create better look and feel web pages for my system too.

Date: 02/01/2010
Location: UniSIM
Time: 1530

Meeting Log #6: with Mr. Kumbar 

I had informed Mr. Kumbar that the MySQL issue was solved by installing another version of PHP. I had also presented the newest interface of the CRM to him. I told him that I had spent many days to read on Dreamweaver book and experimenting with the Dreamweaver software for the past two weeks. I had also proposed that I was going to change my Waterfall SDLC to incremental SDLC as I felt that it would help on my inexperience with the project.

After hearing from me, Mr. Kumbar recommended some features that I may need to integrate to my project. These were the:
1. E-Register: For staff to register account instead of administrator to type everything for them.
2. To allow staff to have a prefer login name instead of using their staff id as login.
3. To allow customer to unsubscribe from marketing campaign if they wanted to.
4. To allow customer to update their information.

I informed that I will upgrade the administrating module as recommended, and I will start to implement the sales module as soon as possible.

Meeting Log #7: with Mr. Kumbar 

Date: 23/01/2010
Location: UniSIM
Time: 1530

I had displayed that the lead, account and contact modules were completed. The prefer login name was also integrated to the administrator module. 

Mr. Kumbar recommended that I need to integrate the sales record to the account as soon as possible. It may help a lot as the marketing module needed it to perform search function for account. He also advised that I need to start on solving the email issue promptly as it was one of the essential in this project.

Meeting Log #8: with Mr. Kumbar 

Date: 20/02/2010
Location: UniSIM
Time: 1330

In this meeting, I demonstrated the email issue was solved and I could begun to code for the marketing campaign module. I had also reviewed my final UML design with Mr. Kumbar. This UML design had also included the marketing module. 

Mr. Kumbar recommended that I need to refine my email program so as to send to more parties instead of just one email address. He also advised that I need to include the response sub module to the marketing campaign as it was important for the marketing manager to know how well the campaign was responded.

Meeting Log #9: with Mr. Kumbar 

Date: 20/03/2010
Location: UniSIM
Time: 1430

In this meeting, I demonstrated that the marketing campaign module and email service were integrated to the system. However, the mass email sending was not yet refined.

Mr. Kumbar reminded that the final report submission deadline was less than 2 months from now. He told me that I should focus more on report writing than coding to improve the system. Next, he discussed on the report content and hoped that I could complete a draft report on 24th April 2010. He can discuss in more detail if I am able to.



Meeting Log #10: with Mr. Kumbar 

Date: 01/05/2010
Location: Temasek Polytechnic
Time: 1630

In this meeting I demonstrated all the system functionalities were working including those e-register and forgot password feature that Mr. Kumbar recommended. He commented that I should make the website banner to be thinner and also when the administrator updates the staff security role, it should send an email to inform them. After that, I reviewed all my UML and database designs to Mr. Kumbar for recommendation. Next, I showed my draft report to him and he made some recommendations on the formatting of the report as well as which content I can improve on. I informed him that I target to finalize my report on 7th of May.
[bookmark: _Toc229424738][bookmark: _Toc245088578]GLOSSARY
Account: It may be referring to current client, corporation or even vendor.
Business Objects: Objects in Object-Oriented concept that represents entities in business domain.
Contact: It represents a specific person and had an association with Account.
Convert: To convert a prospective client (Lead) to Account.
CSS: Cascading Style Sheets

DATABASE: A structured collection of records or data that is stored in a computer system

Gantt chart: A type of bar chart that illustrates a project schedule

[bookmark: RANGE!A17]HTML: HyperText Markup Language

HTTP: Hypertext Transfer Protocol

JavaScript: A scripting language used to enable programmatic access to objects within other applications.
Lead: An unqualified Account. It means that it can be prospective but not yet to be become Account.
Marketing Campaign: To initial a campaign that advertises products. On the other hands, it can also generate prospect by building events to sell the company brand.
PHP: Hypertext Preprocessor

SDLC: Software Development Life Cycle

SMS: Short Message Services

UML: Unified Model Language
User: It is the staffs that use the CRM system.
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