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Abstract 

The main goal of the project is to build web-based system Hebron Municipality. 

This project offers Internet-based paying system facility through which the consumer can 

view and pay his bills via Hebron Municipality web site. 

In addition, he can view his consumption report. To enable consumer to use this e­ 
Services, he must register firstly in Hebron Municipality web-based system and have 

sufficient Bank Account balance from Alaraby Bank in order to get benefits from this 

service. 

The system does not provide the paying service only but also gives consumer the 

ability to report their comments and other essential e-Services. 
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Chapter One 
Introduction 

1.1 Initiation 
The consumers can pay their bills through the internet by this system, through using 

this system we will minimizes the time and cost for both consumer and service provider 

"Hebron Municipality". 
E-Payment is a secure online billing service. Nowadays, receiving and paying bills 

online (E-Payment) is becoming a necessity in our society. It is expected that E-Payment 
systems can provide fast, easy and secure system. Just by a click or hit on a button the user 

can make payment so easy. 
Electronic billing and payment are efficient and cost-effective ways to provide 

online presentment of virtually any kind of document; from traditional bills, insurance 

notices and complex invoices, to flexible software solution that addresses your 

requirements for speed to market, resource efficiency, low cost and simplicity 

Large size companies are looking for ways to satisfy the consumer needs. This 

presents a great opportunity for existing mail service providers, payment service providers, 

or new billing service providers to expand business and create new revenue streams. 

1.2 Importance of E-Bill and E-Payment System 

E-Bill and E-Payment System is the easy, smart way for consumers to 

securely receive, manage and pay their bills on the Internet. Using this 

system to get their services: 

• The system can automate many processes that managers and their 

subordinates must accomplish. 
• Time and money can be saved by using this system to do what 

previously could be done only manually. 
• High level software let managers develop their own tools for daily 

monitoring and control of their operation. 

• The system supports more and more task benefits to end any job at the 

high quality and little time. 

-2­ 
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Introduction 

1.3 Paying Bills Online Using Bank Account 

Such payments can be made into any Bank account. Many people pay their monthly 

rent and other bills directly into the payee's Bank accounts. See the following figure that 

represents the main items that interact together in E-service cycle. 

Bill Secure Server 

-~ 
Your bill is 
filed for your tuture reference • 

Figure [1.1] E-bill le-payment process 

Under this model figure [1.1], a biller like Hebron Municipality posts bills on its Web 

site, where consumer can view and pay them in any places in the world. This means that 

the consumer is required go to service provider Web site to pay all their bills. 

E-service could be the solution, because of its huge number of benefits that could be 

gained, some of them are: 
1. Reduce the time and effort during paying process. 
2. Staying in touch with wide variety of service provider offers. 

3. Serving consumers more easily. 

By considering all these issues, we have decided to construct a system that serves as 

an intermediary web-based solution between the consumer and service provider(Hebron 

Municipality). 

- 3 - 



Chapter One 
Introduction 

1.4 Hebron Municipality 

Hebron Municipality is a public firm it is responsible for allot of services one of them 

distributing water in the Hebron. 
The primary concern of Hebron Municipality in delivering water to its consumers in 

its concession area is to ensure an efficient and reliable supply of water and electricity. 

-4- 



Chap te 

2 

System Specification 
The Content: 

2.1 Introduction. 
2.2 System Objectives. 

2.3 Functional Definition. 
2.4 Requirements Specification. 

2.5 Non-Functional Description. 
2.6 Allocation ofroles of system developers. 

2.7 System Constraints. 

2.8 Feasibility Study. 



TJANDRA2Al= 
Chapter Two System Specification 

2.1 Introduction 
After several meetings with the firm administration, we understand the specifications 

of the system requirements, here we demonstrate that specifications which include in this 

chapter. 

This chapter includes the following: 

• The System objectives. 

• The Functional requirements. 

a The Requirements Specification 

• The Non-Functional requirements. 

• Allocation of roles of system developers. 

• The Project's Constraints. 

• The Feasibility study 

❖ Alternatives 

❖ Cost-Benefit analysis 

❖ Risk evaluation 

❖ Economical Study 

❖ Time Feasibility 

❖ Technical feasibility 

❖ Legal feasibility 
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Chapter Two 
System Specification 

2.2 System Objectives 
This system aims to serve as an electronic government services that plays as the 

intermediary between Hebron Municipality and consumer, to reach this goal, certain 

objectives should be achieved: 

1. Building system database that contains consumers, and Hebron Municipality files. 

2. Enable consumer to view and pay the Hebron Municipality bills online. 

3. Enable consumer to get detailed Hebron Municipality consumption reports. 

4. Reducing the time and cost for both consumers and Hebron Municipality. 

5. Increasing the efficiency of service. 

6. Having reliable and secure data storage. 

2.3 Functional Requirements 
The following functions and services should be provided by the system: 

1. Browsing bills information. 

2. Online payment bill process. 
3. Provide consumer with authenticated registration via specific authorization process. 

4. Collect the needed information about each consumer. 

5. Provide consumer with help tools and facilities. 

6. Provide managerial and administration tools and facilities. 

Objective 1 Objective2 Objective3 Objective4 Objective5 Objective6 

Functionl X X X X 

Function2 X X X X X 

Function3 
X X 

Function4 X 

Function5 
X 

Function6 X X 

Table [2.1] Function- Objectives Matching Table 
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2.4 Requirements Specification 
This part contains the specification of the functional requirements as follow: 

1) Browsing bills information. 
1.1 Viewing debts and collections. 

1.2 Viewing bill details. 

2) Online payment bill process. 
2.1 Get bank account information. 

2. 2 Check bank account. 

2. 3 Update bank account. 

2. 4 Generating bill consumption report. 

3) Provide consumer with authenticated registration via specific authorization 

process. 
3.1 Consumer registration. 

3.2 Consumer login. 

3.3 Consumer logout. 

3. 4 Unsubscribe Consumer account. 

4) Collect the needed information about each consumer. 

4.1 Update login password. 

4. 2 Update consumer information. 

4.3 Forget Password. 

5) Providing consumer with help tools and facilities. 

5.1 Viewing help. 

5.2 Viewing FAQ. 

5. 3 Acquiring comments and suggestion from consumer. 

6) Provide managerial and administration tools and facilities (locally). 

6.1 Administrator login. 

6. 2 Administrator logout. 

.8­ 
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6.3 Viewing the sent comment. 

6. 4 Update and maintain FAQ. 

6. 5 Bill generation. 

2.5 Non-Functional Requirement 

The following functions appear in this system: 
I. Security: means for ensuring privacy and protection for consumer's 

information and the specific authentication should be implemented used to 

permit accessibility. 
2. Operability: simultaneous operations are allowed to take place in the site and 

are managed to not allow interruption or what ever type of corruption or errors 

and consumer should be allowed freely to view and navigate contents of the site 

without time, cost, or load limitations. 
3. Speediness and performance: the system response to inputs of consumer with 

speedily and high performance. 
4. Usability: easy and simple for consumer to make agreements with the web site 

to pay through it. 
5. Compatibility: all types of browsers (clients) can access and brows the site. 

6. Appearance: attractive and competitive methodology for displaying web 

interface. 

2.6 Allocation of roles of system developers: 
I. Software engineer: responsible for the documentation and tracing of the 

development stages of the software. 
2. Leader: responsible of planning, scheduling and controlling flow of system 

development processes. 
3. Interj ace designer: responsible of the web design and user interface of the 

system (GUI). 
4. Programmer: responsible of the system programming, implementation and 

testing so he must have enough experiences in the ASP .NET development 

environment. 

.9­ 
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System Specification 

2.7 Constraints: 
In this part we say about the constraints and problems that faced us when we making 

the Hebron municipality project. 

1. The system is to be developed within a fixed time interval; just fifteen weeks are 

available for developing the system. 
2. Since E-payment is a new idea, consumers will not really trust with this idea, 

exactly in Palestine. 
3. Lack of information about using internet regarding to the consumers. 

4. The weak of telecommunication infrastructure in Palestine (especially the 

internet). 

2.8 Feasibility Study 
The most important issue when any body make a system is to evaluate its benefits 

against its cost. 
In this section, we show the system alternatives that could be adapted; a Cost-Benefit 

analysis is conducted to justify the decision for developing the system, and an evaluation of 

the risks that may face the system and the development process. 

2.8.1 Alternatives: 
In this section we choosing which methodology is the best for developing our 

system? , What is the available methodology? , What technologies are available? And 

which of them is the most appropriate? These questions and others are covered and 

explained through this section. 

2.8.1.1 Environment 

Server-Side Technologies for Providing Dynamic Content 

Each of these technologies relies on a modular attachment added onto the web server 

rather than the browser. Consequently, only HTML, and any client-side script, is sent back 

to the browser by the web server. In other words, none of the server-side code is sent back. 
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Server-side technologies have a more consistent look than client-side ones and it 

doesn't take that much extra learning to move between some of the server-side technologies 

excepting CGI. 

Active Server Pages (ASP) 

Developing ASP.NET web applications in the .NET framework are similar to 

developing windows applications. The fundamental component of ASP .NET is the web 

form. The web form is the web page that users view in browsers. An ASP.NET web 

application comprises of one or more web forms. A web form is dynamic page that can 

access server resources. 
For example, a traditional web page can run script on the client to perform basic 

tasks. An ASP.NET web form conversely, can also run server side code to access a 

database, to generate additional Web Forms or to take advantage of built-in security in the 

server. 
In addition, because an ASP.NET Web Form does not rely on the client-side 

scripting, it is not dependent on the client browser type or operating system. This 

independence allows you to develop a single Web Form that can be viewed on practically 

any device that has Internet access and a web browser 

Because ASP .NET is part of the .NET Framework, you can develop ASP .NET Web 

application in any .NET-based language. 

ASP .NET Advantage: 
• ASP .NET make web developing much easier as developing windows applications. 

• If you have any experience in visual basic or access you will see how familiar in 

the ASP.NET 

ASP.NET Disadvantages: 

• High cost. 
• You had a lot of related technologies from HTML, Script, Data access, etc. 

• The tools were terrible. 
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Common Gateway Interface ( CGI) 

The Common Gateway Interface (CGI) is a mechanism for creating scripts on the 

server, which can then be used to create dynamic web applications. CGI is a module that is 

added to the web server. It has been around for quite a bit longer than even ASP, and right 

now, a large proportion of dynamically created web pages are created using CGI and a 

scripting language. However, it's incorrect to assume that CGI does the same job as 

ASP.NET or ASP. Rather, CGI allows the user to invoke another program (such as a Perl 

script) on the web server to create the dynamic web page, and the role of CGI is to pass the 

user supplied data to this program for processing. However, it does provide the same end 

result- a dynamic web application. 

CGI Advantage: 
• CGI is still very popular with many big web sites, particularly those running on 

UNIX operating systems. It also runs on many different platforms, which will 

ensure its continued popularity. 

CGI Disadvantages: 
• It is not easy for a beginner to learn how to program such modules. 

• CGI requires a lot of server resources, especially in a multi-user situation. 

• It adds an extra step to our server-side model of creating dynamic content: namely, 

it's necessary to run a CGI program to create the dynamic page, before the page is 

processed on the server. 

What's more, the format in which CGI receives and transmits data means that the data 

is not easily manipulated by many programming languages, so you need one with good 

facilities for manipulating text and communicating with other software. The most able 

programming languages that can work on any operating system for doing this are C, C++ 

and Perl. 
While they can adequately do the job for us, they are some of the more complex 

languages to learn. Visual Basic doesn't offer adequate text handling facilities, and is 

therefore rarely used with CGI. 
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2.8.1.2 Topology 
We can develop our system by Implementing a web-based client server technology: 

the computer running the site will act as a web server on the internet; consumer can view 

the system site on by browsing it using client machines connected to the web. 

Advantages: 
1. Cover the entire world without geographical restrictions. 

2. Faster in registering new consumer. 
3. No networking problems, by developing new reliable communication 

protocols. 

4. More scalable. 

Disadvantages: 
1. Security issue is the major challenge, there is no web based system until 

now achieve full secure environment. 

Conclusion: 
By comparing the server- side environments technologies for providing dynamic web 

pages we as a team decided to choose the ASP technology as a development environment 

to build our web based system because the .NET match our programming capabilities, more 

than other developments environment. 

2.8.2 Cost-benefit analysis 
The impact of E-commerce on the economics will improve economic efficiency; 

several economic benefits are gained when an E-commerce system takes place in world 

business. 

According to our feasibility study on developing our system, we conclude that it is a 

great step for minimizing the costs of trade over the world. 

Service Provider benefits: 

• Decrease the managerial time and efforts works. 

• The service is not restricted with time and distance; it's providing 24 hour /day. 
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• Increase the efficiency by decreasing the error rate during payment processes. 

Consumer benefits: 
• Reduce the time and effort too. 

• Make the payment more easily more enjoyable. 

According to our feasibility study on developing our system, we conclude that it is a 

great step for minimizing the costs and efforts. 
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2.8.3 Risk evaluation 
There is an opportunity for several risks that may face our system; this section covers 

them accordingly with the proposed solutions. 

Risks List: 
1- The resistance for change by managers and employees in companies when there is a 

possibility of changing their traditional way of marketing. 

2- The E-Payment idea is still not accepted from consumer. 

3- The need for special Web servers and other infrastructures, in addition to the 

network servers (additional cost). 

4- Insufficient telecommunication data rate (network speed). 

5- The fear of customers to deal financially by electronic means such as the internet. 

6- The security issue and the lack of reliability on computer networks that may be 

invaded illegally. 

Proposed solution: 
1. Educate the managers and employees with new modem marketing means to cope 

with latest technology. 
2. Encouraging the public class to use the E-commerce application using media. 

3. Implementing reliable methods for financial transactions for companies and 

consumer. 
4. Increase the quality of telecommunication services, increase the data rate speed. 

These methods will overcome the risks of the security issue and fear from dealing 

with internet for financial transactions. 
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2.8.4 Economical Study 
In this section, resources and cost are described for both the development and 

implementation requirements. 

• Hardware Costs For System Development: 

No. Item Quantity Specifications Cost 

1 Microsoft compatible PC 1 Pentium 4, 2800 MHz $950 

1 MB cache memory 

RAM 512 MB 
Hard Disk drive 80 GHz 

CD-ROM 52X 
Floppy drive 1.44 

Keyboard and mouse 

Monitor 1 7" 

2 Printer 1 HP 1010 $70 

3 Network Adapter 2 3com (l00Mbps) $30 

4 Cables 1 Twisted pair cables (RJ45) $20 

Total $1070 

Table [2.2] Hardware Costs 

• Development and Implementation Software: 
Table [2.3] shows the software products required and their costs for the system 

development and implementation. 

No. Software Cost 

1 Windows XP professional (Recommended in client $180 

side) 

2 Windows 2003 server (Recommended in servers) $200 

3 SQL server 2000 $110 

4 Multimedia design tools $230 
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5 Microsoft Visual Studio.Net Vl.0 2003 $480 

6 Microsoft Office2003 $450 

Total $1650 

Table [2.3] Development and Implementation Software 

• work cost: 
As shown in Table [2.4] the team costs are estimated as the market prices for 

software developers. 

Number Team Role Hours/week Cost\hour Total 
- 

1 Programming 20 $25 $500 

2 Software Engineering 20 $25 $500 

3 Interface Design GUI 20 $25 $500 

Total cost/week $1500 
: 

Total work Cost (15 week] 
, 

22500 

Table [2.4] Work Cost. 

• Other accessories cost: 
Other costs such as books, papers, pens, flat (rent, water, elactresity), and 

transportations are estimated to be $50/ week. 

• Total Cost: 

The table fellow represent the total cost of all system cost: 

Number System Cost Total 

1 Hardware cost 1070$ 

2 Software cost 1650$ 

3 work cost 22500$ 

4 Other cost 750$ 

Total cost 25970$ 

Table [2.5] Total Cost 
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2.8.5 Time Feasibility 
In this section we show how we have allocated the given period over the development 

stages, the time interval that was available to develop the system was 15 weeks, we have 

distributed this interval over all of the development process. Table [2.6] shows the time 

schedule for all development tasks. 

• Time Schedule: 
As shown below in Table [2.6], all of the system development tasks are distributed over 

the available fifteen weeks. Some of these tasks were taken place in parallel. 

Task Work Time in weeks 
'< 

Tl Information gathering and System specification. 2 

T2 Software requirement specification. 2 

T3 System Design. 6 

T4 Coding and implementation. 6 

T5 System Testing. 3 

T6 System Maintenance. 2 

T7 Documentation. 15 

Table [2.6] Time Schedule. 

Gantt chart for time schedule: 

10 rn 13 14 15 

5 

6 

7 

Figure [2.1] Gantt Chart 
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2.8.6 Technical feasibility 

This project requires a programming experience, and requires an experience in 

designing web pages and in dealing with database systems (building, interacting with 

database tables considering security issues, availability, etc). Team work members have an 

experience to some content in doing such application; they have experience in many 

programming languages such as C, Visual Basic, Java, and others. We can gain help from 

other expert persons in the university or by asking for it on the web. 

2.8. 7 Legal feasibility 

While looking to our situation, there are limitations or policies to make our project. 

When implementing it in the real business environment, governmental regulation, and other 

policies should be considered because there is a lot of financial transactions. 
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Chapter Three Software Requirements Specification 

3.1 Introduction 
The software requirements specifications which cover the over all functionality for 

the system software will be described, as well that will be classified according to their roles 

in the system. We demonstrate here that requirements specifications which include: 

• Functional description. 

• Functional specifications 

• System Contexts 

• Information description 

• Validation criteria. 

• Information description. 
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3.2 Functional description 

In this section we describe the major SW functions that meet our system 
requirements, Table [3 .1] shows the functional description for the software system which 

meet the definition of the requirements which were previously described in chapter two 

(System Specification): 

I System requirements T Software Functional Description I 

1) Browsing bills information • Viewing debts and collections: The registered 

consumer should be able to view last bills of 

current year status, does the bill paid or not, old 

year balance and tell him if he has 8 free cups. 

• Viewing bill details: The registered consumer 

should be able to view bills. 

2) Online payment bill • Get bank account information: Checking the 

process. validity of the bank account. 

• Check bank account: The registered consumer 

should be confirmed by the bank account DB and 

check if he has sufficient balance to pay bill. 

• Update bank account: This function updates the 

bank account after payment transaction is 

completed. 

• Generating bill consumption report: The 

registered consumers should be able to view their 

consumption bill reports. 
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3) Provide consumer with 

authenticated registration via 

specific authorization process. 

• Consumer registration: Each subscriber m 

Hebron Municipality able to register in web­ 

based system to enable him to pay his bill online. 

• Consumer login: This function will be the only 

method for consumer to login to their account 

login using Consumer No and password. 

• Consumer logout: This function enables 

consumers to end their sessions. 

• Unsubscribe Consumer Account: This function 

allow the consumer to deactivate his account 

from Hebron Municipality database records. 

4) Collect the needed information 

about each consumer. 

• Change login password: The registered 

consumer should be able to change login 

password. 

• Update consumer information: This function 

views or updates the personal information (E­ 

mail) that belongs to specific consumer. 

• Forget Password: This function enable the 

consumer to retrieve his account ifhe forget 

password via consumer E-mail. 
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5) Providing consumer with help • Viewing help: The consumer should get 

tools and facilities. help to deal with Hebron Municipality web- 

based system. 

• Viewing FAQ: The user should be able to view 

the frequently asked questions about the system. 

• Acquiring comments and suggestion: This 

function enables the consumers to send his 

comments and suggestions about real services. 

6) Provide managerial and • Administrator login: This function will be the 

administration tools and only method for administrator to login to Hebron 

facilities. Municipality database (locally). 

• Administrator logout: This function enables 

Administrator to end his session. 

• Viewing the sent comments: The administrator 

should be able to view comments that sent by 

consumer via outlook express. 

• Update and maintain FAQ: The administrator 

should be able to add, delete and modify FAQ's. 

• Generate bills: The administrator should be able 

generate bills, add, and modify bills. 

Table [3 .1] Functional Description. 
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3.3 Functional specifications 

In this section we describe the major SW functions that meet our system requirements 

which were previously described in chapter two (System Specification): 

3.3.1 Consumer Functional Requirement. 

Function " Viewing Dept And Collection. 
s », 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

l-fl@slwNl 

The registered consumer should be able to view last bills of 

current year status, does the bill paid or not, old year balance 

and tell him if he has 8 free cups. 

Press on collection link. 

Hebron Municipality database. 

View current year status. 

Screen. 
The registered consumer must have been logged in Hebron 

Municipality website, and request to view his Bills Status. 

None. 

None. 
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Function 

Description 

Viewing bills Details. 
@ s # © w 

The registered consumer should be able to view bills. 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Selecting E-bill details. 

Hebron Municipality database. 

Bill is displayed. 

Screen. 

The consumer must have been logged in Hebron Municipality 

website consumer, and request to view his bill. 

None. 

None. 

Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Get bank account info. 
{ w &@sf&llll\ill#I- All!Al\Ill0l%.4 

Checking the validity of the bank account. 

Account No, password. 

Consumer bank account. 

None. 

None. 

Bank account information is available. 

Ready or not to perform financial transactions. 

1. All fields should be filled with information or making a 

selection, ( change the default setting). 

2. The bank account No should be entered as digit numbers. 
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Function 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Check Bank account Sufficiency. 

Validation 

g ®We 

The registered consumer should be confirmed by the bank DB 

and check if he has sufficient balance to pay bill. 

None. 

Bank account database. 

Sufficient Bank account balance. 

Screen. 
Consumer should have valid bank account. 

Select Hebron Municipality Services such as payments 

services. 

None. 

Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 
Post-condition 

Validation 

-@-ell ill lull Nb\lb l ls 

This function updates the bank account after payment 

transaction is finished. 

None. 

Consumer. 

New bank account balance. 

Bank database. 

Payment process is completed successfully. 

Updating the new bank account balance and view 

consumption bill report. 

None. 
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Function 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Generation Bill Consumption Report. 
, 

The registered consumer should be able to view their 

consumption bill reports. 

none. 
Hebron Municipality database records. 

Payment bill information. 

Screen. 

Payment process is completed successfully. 

None. 

None. 

Function 
is Aw [,, f 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

jg 

Each subscriber in Hebron Municipality able to register in 

web-based system to enable him to pay his bill online. 

Consumer No, Consumer ID, password, Secret question, 

Secret answer, E-mail. 

Consumer. 

Login Consumer No, Consumer Name and Consumer Email. 

New database records for the new consumer account 

information. 

The consumer should visit our home page. 

The consumer can login and get e-services. 

1. All inputs must be filled correctly. 

2. The consumer No, consumer ID must match Hebron 

Municipality database record. 

3. The password must be at least 6 characters. 

4. Password doesn't include special character. 

5. Consumer No duplication also Not allowed. 

6. Password equal password confirmation. 

7. Email equal Email confirmation. 
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Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Consumer Login. 
%, ' P 

This function will be the only method for consumer to login to 

their account login using Consumer No and password. 

Consumer No and password. 

Consumer. 

Consumer home page. 

Screen. 

The consumer should have valid account. 

Consumer can use any available. 

1. All fields should be filled with data. 

2. Consumer No and password must be meet data base 

record. 

Function Consumer Logout. 
® a g 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

#el 4 

This function enable consumer to end their session on the 

home page consumer. 

Selecting to logout Link. 

Consumer. 

Hebron Municipality Home page. 

Screen. 

An existing consumer session. 

Return to the Home page in the website. 

None. 
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Function 
Description 

Unsubscribe Consumer account. 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

% 0l 4 , %. i Fee 

This function allows the consumer to deactivate his account 

from Hebron Municipality database records. 

Selecting Unsubscribe Link. 

Consumer. 

Delete consumer account registration record from DB. 

Hebron Municipality DB. 

Consumer should have account. 

None. 

None. 

Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

@i al,llllllils-llll-dwells\e 

The registered consumer should be able to change login 

password. 
Old password, new password and password confirmation. 

Consumer. 

Tell consumer that the password has been changed. 

Hebron Municipality database. 

Already logged in consumer with old password. 

New password will take effect on the next login. 

I. The new password must be at least 6 characters long. 

2. New password equal password confirmation. 
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Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Update Consumer Information 

This function views or updates the personal information (E- 

mail) that belongs to specific consumer. 

Insert new personal information (E-mail). 

Hebron Municipality data base Records. 

Information that belong to consumer. 

Screen. 

The consumer should be login. 

Consumer should have account. 

The new e-mail must match the e-mail format. 

Function Forget Password. 
, 

Description 

Inputs 

Source 

®l pl8Ill\lg J 

This function enables the consumer to retrieve his account if 

he forget password via E-mail. 

Consumer No, Secret Answer. 

Outputs 

Destination 

Pre-condition 

Post-condition 

Consumer. 

Forgetting password. 

Hebron Municipality DB. 

Consumer should have account. 

None. 

Validation All fields should be filled with information. 
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Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Viewing help. 
%N- IN\llllgle a 

The consumer should provide with help. 

Browse help links. 

Hebron Municipality database. 

Help contents. 

Screen. 

The consumer must visit Hebron Municipality e-services 

website, and request to view help. 

None. 

None . 

Function 
~ . ~ ,' 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 
Validation 

•,; :,..i( .~ .. _;.~,• •• M •• I 

The user should be able to view the frequently asked questions 

about the system. 

Browse FA Q's links. 

Hebron Municipality database. 

FAQ's list. 

Screen. 
The consumer must visit Hebron Municipality website, and 

request to view FAQ's. 

None. 

None. 
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Function 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Acquiring Comments and suggestions from consumer. 
qg®pl\® ®NH! 

This function enables the consumers to send his comments and 

suggestions about real services. 

Consumer comments and suggestions. 

Consumer. 

Validation 

Comments. 

Hebron Municipality database records. 

Consumer should login with his account. 

Add records to Hebron Municipality DB and send data to 

administrator with consumer No. 

None. 

3.3.2 Administration Functional Description 

®wl Mee # 

Function 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

w®lIlllll Ill-f@\NW 

This function will be the only method for administrator to login to 

Hebron Municipality database (locally). 

User Name, Password. 

Hebron Municipality database administrator. 

Login to his session. 

Changes on administrator related account contents 

(Log files). 

Must be turn on the web server. 

None. 

Password should meet the existence roles in SQL server 2000 or 

operating system. 
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Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

Administrator logout. 
e» » #» 

This function enables Administrator to end his session. 

None. 

Administrator. 

Session is ended. 

Change during session are considered and saved. 

Administrator should be login to his session. 

Changes are saved and session is closed. 

None. 

Function 

Description 

Viewing the sent Comments. ± 
\Is@3lh&ls\bl4lllb¥%dhblll\%lisle.-ill lulls®ll Ile ill 

The administrator should be able to view comments that sent by 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

consumer. 

None. 

Consumer. 

Comments list and details. 

Screen. 

The administrator should have been logged in Hebron 

Municipality web server locally as administrator and select to 

view comments after the received alerts from consumers. 

Write back to consumer comments. 

None. 
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Function 
Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

FAQ's Updating and maintaining. 
q fl 

The administrator should be able to add, delete and modify 

FAQ's. 

Questions and answers details. 

Administrator. 

FAQ list. 

Hebron Municipality database. 

The administrator should have been logged in Hebron 

Municipality web server locally as administrator. 

Publish the new changes, and activate it. 

None. 

Function Generate Bills (add or modify bills). 
gg 

Description 

Inputs 

Source 

Outputs 

Destination 

Pre-condition 

Post-condition 

Validation 

®lg ®e 

The administrator should be able generate bills, add or 

modify bills. 

Bill's information. 

Hebron Municipality database Administrator. 

New bills. 

Hebron Municipality database records. 

The administrator should have been logged in Hebron 

Municipality web server locally as administrator. 

Publish the new changes and activate it. 

None. 
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3.4 System Contexts (Relations with other systems) 

The figure below shows an overview of the system and its relationships with other 

systems. 

Bank System lee 
E-Payment Hebron 
System 

lee Municipaility DB 

Figure [3.1] System Contexts Diagram 

3.5 Information description 

During this section, an over all description for the system information is discussed, as 

well a description for the database requirements and database model is available 
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3.5.1 System Data Flow Diagram 

New 
Consumer 
Registration 

@BQnUp + 

I 
Activate Account Invalid Account 

1 Hebron I Municipality DB 

E-Payment 
Home page 

Consumer Login 
[Hebron 

Select Bill [Municipality DB 

Fetch bill Info 

Sufficient Balance 

Consumer 
Home Page 

Viewing Bill ·Pay Selected Bil D 
Details 

Fetch Bill Details Info 

Viewing Debt & 
Collection Bills 

Not Sufficient 

Get Bank 
Account Info 

Check Bank 
Account 

Change Bill Status [ ____ ....,. _, 
Update Bank Account 
Balance (paid Bill) 

Update Login 
Password 

Update Consumer Info t { 

Unsubscribe Account ,..__ __ ___, 

{ Acquiring Comments 4 

Payment Successful 

Generating Bill 
Consumption Report 

Add Transaction 

~ 

Figure [3 .2] System Data Flow Diagram 
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3.5.2 Data Dictionary 

This dictionary describes system functions, procedures and 

abbreviations as shown in Table [3 .2] 

Entity Name 
'I 

Type I Description 

Consumer Registration Function 
Each subscriber in Hebron 

Municipality company able to register 

in web-based system to enable him to 

pay his bill online. 

Consumer Login Function 
The consumer should be able to log in 

the system to get E-services. 

Consumer Logout Function The consumer should be able end his 

session. 

Update Login Password Function The consumer can update the login 

password easily. 

Viewing FAQ's Function The consumer should be able to view 

the FAQ's easily to understand the 

unclear subjects by viewing the most 

problems and its solutions. 

Viewing Help Function The consumer should get help. 

Sending comments Function 
The consumers should be able to send 

their comments and feedbacks. 

Viewing bills status Function 
The consumer should be able to view 

last 12 bills status paid or not. 

Consumer Bill Viewing Function 
The consumers should be able to view, 

save and print their bills. 

Viewing consumption Function The consumers should be able to view 
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report. their consumption reports after the 

payment process is finished. 

Reporting comments and Function 
The administrator should be able to 

suggestions view and generate report comments 

that sent by consumers. 

FAQ maintenance Function 
The administrator should be able to 

add, modify and delete FA Q's 

(Frequently Asked Questions). 

Bills generations Function 
The administrator should be able 

generate new bills. 

Online payment using bank Function The consumer should be able to pay the 

account. 
bill online using bank account. 

Generating Balancing Function 
The bank account companies should 

Reports. generate balancing transactions to 

Hebron Municipality database records. 

Browsing The New Function Hebron Municipality should browse the 

Transaction. new transaction and update its 

database. 

FAQ Abbreviation Frequently Asked Questions. 

E-payment Abbreviation Electronic payment. 

WWW Abbreviation World Wide Web. 

SID Abbreviation Session Identification. 

Info Abbreviation Information. 

Bank account Object This is the object that represents a 

customer's Bank account document 

that has a unique number which 

identifies it on the bank to enable him 

make financial transactions that affects 
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his account without the need to make 

these transactions manually. 

Validation String This string is the code that is used to 

ensure that any user of the system has 

typed the right data types and formats 

into certain fields. 

Consumer String A string that represents a person who 

browses the Hebron Municipality web 

site. 

Services String This string identifies a certain entity in 

the system such as bill detail or bill 

period. 

Table [3.2] Data Dictionary 
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3.5.3 System Interface description 

The interface between our system components, functions, modules, and subsystems 

are to be reliable and integrated, that is, all functions and other components are designed 

and implemented in a way that ensures the correctness of collaboration between them. 

Doing so requires a clear definition of the exchanged parameters and their types and 

orders, a reliable methodology for dealing with shared memory along with the input/output 

resources, and other issues that could appear during system design and system testing 

phases. (Design and Testing phases are covered in chapter 4 and 6 respectively). 

According to the user interface, the System will support only User (Consumer) 

interface. 

Consumer Interface: 
Hebron Municipality web site improved two languages (Arabic and English) to 

make it easy for both local and foreign consumers. 

Input: 
The interface between consumer and Hebron Municipality system is controlled to 

ensure that he entered parameters of the same type as they identified later during system 

development by using validation techniques available, the consumer will be permitted to 

input just valid parameters type within an allowed range of values to increase the 

consistency in database. 

Output: 
The output for consumer must give them a sense of what is happening in each 

process, as they choose a certain bill from bills list, also support the consumer with 

confirmation and reports to ensure that the process is completely done. 

This report shows all information and details for each bill to enable the consumer to view 

the content of the bill. 

GUI 
The graphical user interface must be easy and attractive for users (consumers); it 

should provide some what guidance marks that guide consumer to the next step to be done. 

Also the GUI provides the users (consumers) with Help and FAQ's to enable the user to 

understand the unclear subjects. 
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3.5.4 Database Requirements 

The following tables and fields are for Hebron Municipality System database: 

3.5.4.1 Hebron Municipality Databases Tables 

A- Consumer Information Tables 

Consumer No: Each consumer has a unique Consumer No. 

Consumer ID: Each consumer has a unique Consumer ID. 

Password: A unique characters for each consumer, these characters should encrypt in some 

encryption methods to increase the level of security. 

E-mail: Each consumer has a unique E-mail. 

Consumer Name: Contain the information about the full name of each consumer that 

includes First Name, Last Name, and Middle Name. 

Address No: the number of area that consumer lives in. 

Free: Boolean No that determine consumer whether ifhe has free 8 cups or not. 

B- Consumer Question Table 

Question No: A unique no for each question. 

Question phrase: The question statement that is selected by consumer. 

C- Consumer Answer 

Question No: A unique no for each question. 

Consumer No: A unique number for each registered consumer on the Hebron Municipality 

web site. 

Answer: The secret answer that is selected by consumer. 
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D- Area Table 

Address No: a unique number for each area. 

Address Name: a unique name for each area. 

E- Comment and Suggestion Table 

Consumer No: A unique number for each registered consumer on the Hebron Municipality 

web site. 

Comment No: A unique number for each comment. 

Comments: Set of character less than 60 characters it may be comment or suggestion. 

Date: the date of sending the comments or suggestion 

F- Bill Details Table. 

Bill No: The sequence number of the generated bill, each bill has a unique 

number. 

Consumer No: A unique number for each registered consumer on the Hebron Municipality 

web site. 

Issue Date: The date that the bill issued at. 
Due Date: The date that Hebron Municipality allowed the consumer to paid at. 

Status No: A flag that determine weather the bill is paid or not. 

Payment Date: The date that the consumer paid the bill at. 

Counter No: the number of counter as meters cubes. 

Previous Reading: the number of previous counter. 

Current Reading: the reading of the current counter. 

Counter Installation Date: the date of starting work of counter. 

Old Total Balance: amount of unpaid bills in previous years. 
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Bill Value: The end value of bill. 

Net Work Maintenance: constant amount every month for maintaining. 

Counter Cost: constant amount every month for maintaining. 

Price: the price of each cup. 

3.5.4.2 Bank Database Dictionary 

A- Bank Account Table 

Account No: Each consumer has a unique Account No. 

Name: The name of owner of the account. 

Account Total Balance: the value of money in the consumer account. 

Password: A unique characters for each consumer, these characters should encrypt in some 

encryption methods to increase the level of security. 

B- bank Transaction Table 

Transaction No: Each consumer has a unique No that is generated by sequence. 

Account No: Each consumer has a unique Account No. 

Payment Amount: amount of money that is paid by consumer. 

Payment Date: The date of the payment. 

Beneficiary Account No: account no that received money (Hebron Municipality). 
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Chapter Four System Design 

4.1 Introduction 

The system design will describes in this chapter, and the topics that are covered in 
this chapter: 

■ Functional Design. 

■ Input/output Design. 

■ Database Design. 

■ Test Plan. 
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4.2 Functional Design 
This section describes the functional design for each module in the software 

system, accordingly with the description of the interface, the constraints, and the user 

interface design in which we use means of diagramming to help us understand it: 

1- Consumer Registration 
a) Description: Each subscriber in Hebron Municipality able to register in 

web-based system to enable him to pay his bill online. 

b) Interface: 
• Inputs: Consumer No, Consumer ID, Password, Secret question, 

Secret answer and E-mail. 
■ Outputs: Consumer No, Consumer Name and consumer Email. 

c) Constraints: 
■ All inputs must be filled correctly. 
■ The consumer No must equal Hebron municipality database 

record. 
■ The password must be at least 6 characters. 

■ Password doesn't include special character. 

• Consumer No duplication also Not allowed. 

d) User interface design: 

Consumer No Consumer Name Consumer ID 

User Input 

Function 

-I 
Secret Answer 

Consumer Registration 

User Output 
Consumer No, Password, and Consumer Emal 

Registrations User interface design 
Figure [4.1] Consumer 
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e) Flowchart: 

(~-S-ta_rt _)t!/i 

Output 
Error 

Message 

Input: 
Consumer No 
Consumer ID 

Secret Question 
Secret Answer 

Password 
E-mail 

I 
Yes 
y 

--woof@n 

····•No .. ---- 

'--Run...--Que_,gry •--€]' 

i 
i 

No 
~ 

Output: 
Confirmation 
Message 

(Consumer No, 
Consumer Name, 
Consumer Email) 

Figure [4.2] Consumer Registrations Flowchart 
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2- Consumer Login 

a) Description: This function will be the only method for consumer to login 

to their account login using Consumer No and password. 

b) [Interface; 

• Inputs: Consumer No and password. 

■ Outputs: Consumer home page. 

c) Constraints; 

■ All fields should be filled with data. 

■ Consumer No and password must be meet data base record. 

d) User interface design: 

Consumer No login Password 

User Input I I 

I 

Consumer Login 

Function 

User Output Consumer Home Page Session 

. [4.3] Consumer Login User interface design Figure .3 
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e) Flowchart: 

Start 

Output 
Error 

Message 

Input 
Consumer No 

Password 

I 
V 

i 
Yes 

I 

V 

Yes 
V 

.- Q­ 

Yes 

A ) 
Output 

Consumer 
Session 

, 
Figure [4.4] Consumer Login Flowchart 
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3- Consumer Logout 

a) Description: This function enables consumers to end their sessions. 

b) Interface: 
• Inputs: Selecting to logout. 

• Outputs: Hebron Municipality Home page. 

c) Constraints: 
• None. 

d) User interface design: 

User Input 
None 

Function 
Consumer logout 

User Output Hebron Municipality 
Home Page 

C er Logout User interface design Figure [4.5] 'onsum 
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e) Flowchart: 

Start 

Select Logout 

Run Query co 
0 

Output: 
Hebron 

Municipality 
Home Page 

End 

Figure [4.6] Consumer Logout Flowchart 
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4- Change Login Password 

a) Description: The registered consumer should be able to change login 

password. 

b) Interface: 

■

■

Inputs: Old password, new password and password confirmation. 

Outputs: Tell the Consumer that password has been changed. 

c) Constraints: 

• The new password must be at least 6 characters long. 

• New password equal password confirmation. 

d) User interface design: 

User Input 
Old password 

Function 

New password 

Update login password 

Password 
Confirmation 

User Output Tell the Consumer that password has been changed 

L . Password User interface design 
Figure [4.7] Change .0gin 
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e) Flowchart: 

Start 

Output 
Error 

Message 

Input 
Old password 
New Password 

Confirm password 

y s 

[lb[f- 

] [(-- 

No 

l 
Yes 

Login password= 
New password 

Store result in DB } ­ co 
co 

End 

Figure [4.8] Change Login Password Flowchart 
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5. Viewing Dept and Collection 

a) Description: The registered consumer should be able to view current year 

bills status, does the bill paid or not, current year balance, consumer old 
account balance and tell the consumer if he has 8 free cups. 

b) Interface: 

• 
• 

Inputs: Press on collection link . 

Outputs: view current year bills status, does the bill paid or 

not, current year balance, consumer old account balance and 
tell the consumer if he has 8 free cups . 

• 
c) Constraints: 

a None. 

d) User interface design: 

User Input None 

Function 
Viewing Dept & Collection 

User Output 

~ 
year bills status, current View current y€ ·balance and if old year year balance, has 8 free cups 

the consumer 

:. Us interface design e) Figure [4.9] Debt and Collection JS@E 
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f) Flowchart: 

( Start ) 
I 
V 

Select 
Debts and 
collections 

View bils 
status and 
balance for 
old and new 

bills 

co 
Co 

i s, 
Figure [ 4.1 OJ Debt and Collection Flowchart 

6- Viewing Bill Details 

a) Description: The registered consumer should be able to view bills. 

b) Interface: 
• Inputs: Selecting details E-bill. 

• Outputs: Bill is displayed. 

c) Constraints: 

• None. 
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d) User interface design: 

[, ... User Input 

Function Viewing Bill Details 

User Output 
Bill Info 

Figure [ 4.11] Viewing Bill Details User interface design 

e) Flowchart: 

Start 

Select bill 
information 

Run query 

View bill 

1% [4,12] Viewing Bill Details Flowchart Figure ·. 
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7. Viewing Help 

a) Description: The consumer should get help to deal with Hebron 
municipality web-based system. 

b) Interface: 

• Inputs: Browse help links. 

• Outputs: Help contents. 

c) Constraints: 

a None. 

d) User interface design: 

None 

User Input 

r 

Viewing Help 
Function 

' 

Help contents User Output 

:. a. Helps User interface design Figure [4.13] Viewing 1e 
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e) Flowchart: 

Input: 
Select Help 

Link 

Viewing help 

End 

Figure [ 4.14] Viewing Helps Flowchart 

8- Viewing FAQ 

a) Description: The user should be able to view the frequently asked 

questions about the system. 

b) Interface: 
■ Inputs: Browse FAQ links. 

• Outputs: FAQ list. 

c) Constraints: 

■ None. 
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d) User interface design: 

User Input None 

Function Viewing FAQ 

User Output 
FAQ List 

Figure [ 4.15] Viewing FAQ User interface design 

f) Flowchart: 

Start 

Select to 
view FAQ 

Output 
View FAQ 

list 

End 

. [4.16] Viewing FAQ Flowchart Figure . 
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9- Acquiring Comments and Suggestion from Consumer 

a) Description: This function enables the consumers to send his comments 
and suggestions about real services. 

b) Interface: 

• Inputs: Consumer comments and suggestion. 

• Outputs: Comments and suggestions. 

c) Constraints: 

• None. 

d) User interface design: 

Consumer Comments & Suggestion 

User Input 

Acquiring Comments & Suggestions Function 

r 

User Output None 

ce desi n : fr Consumer User mterfa d Suggest10n rom . . Comments an Figure [4.17] Acquiring ·0 
g 
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e) Flowchart: 

Start 

Error 
Message 

Inputs 
Comments 

Y'9g 

No 

Store comments 
In E-mail server 

End 

Figure [ 4.18] Acquiring Comments and Suggestion from Consumer Flowchart 

10-Get Bank Account Information 

a) Description: Checking the validity of the Bank account. 

b) Interface: 

• Inputs: Account No, password. 

• Outputs: None. 

c) Constraints: 
■ All fields should be filled with information or making a 

selection, ( change the default setting). 

a The Bank Account should be entered as digit numbers. 
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d) User interface design: 

User Input Bank account No Password 

\ / 
~ / 

Bank account info 
Function 

User Output 
None 

Figure [ 4.19] Get Bank Account Information User interface design 

e) Flowchart: 

Start 

Error 
Message 

Input: 
Bank Account No 

Password 

Run Query 
co o 

No 

Yes 

i> 
B k Account Information Flowchart 

Figure [4.20] Get an 
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Cl eek Bank Account Sufficiency. 11· l 

a) Description: The registered consumer should be confirmed by the bank 

account DB and check if he has sufficient balance to pay bill. 

b) Interface: 

■ Inputs: None. 

■ Outputs: Sufficient bank account balance. 

c) Constraints: 

■ None. 

d) User interface design: 

None 
User Input 

Y 

Bz ik account Sufficient Check anl 

- Function 
~ 

- 

Y . ·--:C 
r 

User Output Valid/ Invalid message - e 

erface design unt sufficiency User mt 
Figure [4.21] Check Bank Acco 
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e) Flowchart: 

Error 
Message 

Input: 
Bank Account No 

Password 

Nv----~ 

Yes 
V 

No 

Run Query co 
co 

Yes 

Output: 
Bank Account 

sufficient 

End 

Figure [4.22] Check Bank Account sufficiency Flowchart 
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12- Update Bank Account. 

a) Description: This function updates the bank account after payment 
transaction is finished. 

b) Interface: 

• Inputs: None. 

• Outputs New bank account balance. 

c) Constraints: 

• None. 

d) User interface design: 

None 
User Input 

, 

Function Update Bank account 

I 

Y 

None User Output 

I 

t User interface design B k Accoun . [4.23] Update an Figure . 
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e) Flowchart: 

Start 

Input: 
Bank Account No 
Customer balance 

Hebron Municipality_ 
total collections 

Hebron Municipality total collection in 
bank=Hebron Municipality total collection + 

bill total balance 
Customer balance= Customer balance - bill 

total balance.· 

Output: 
1.Change Hebron 

Municipality total collection in 
bank 

2.Change Hebron 
Municipality balance 

3.view concumption bill report 

End 

Figure [4.24] Update Bank Account Flowchart 
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13-Generate Bill Consumption Report 

a) Description: The registered consumer should be able to view their 
consumption bill reports. 

b) Interface: 

• Inputs: none. 

• Outputs. Payment bill information. 

c) Constraints: 

• None. 

d) User interface design: 

None 

User Input 

, - 

Generate Consumption Report 

Function 

r JJ ,--- 

User Output Report 

All 

. Re ort User interface design Bill Consumption P . [4.25] Generate I Figure . 
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e) Flowchart 

Output: 
Consumption 
report details 

<3 
Figure [ 4.26] Generate Bill Consumption Report Flowchart 
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14- Update Consumer Information 

a) Description: This function views or updates the personal information (E­ 

mail) that belongs to specific consumer. 

b) Interface: 

• Inputs: Insert New Personal Information (E-mail). 

• Outputs: Information that belong to consumer. 

c) Constraints: 
• None. 

d) User interface design: 

User Input 
New Personal Info (E-mail) 

Function 
Update Personal Consumer Info 

User Output None 

tion User interface design 
Figure [ 4.27] Update Consumer Informa I 
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Select view or 
update 

consumer 
information 

Run Query CCI 
co 

Output: 
Consumer name 
Consumer No 

Old Email 
New E-mail 

( End } 
Error 

Message 

Output 
Confirm an update E­ 

mail 

Run query 

cF2 
Figure [4.28] Update Consumer Information Flowchart 
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15- Forget Password 

a) Description: This function enables the consumer to retrieve his account if 

he forget password via consumer E-mail. 

b) Interface: 

• Inputs: Consumer No, and Secret Answer. 

• Outputs: Forgetting Password. 

c) Constraints; 

s All fields should be filled with information. 

d) User interface design: 

Consumer No Secret Answer 
User Input 

/ 
V 

Function Forget Password 

T 

User Output None 

F t Password User interface design Figure [4.29] Forge 
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e) Flowchart 

Start 

Error 
message 

Input: 
Consumer No 
Secret Answer 

No -------- Valid Consumer 
Information 

Yes 

Send report to E-mail 
Consumer 

End 

Figure [4.30] Forget Password Flowchart 
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16- Unsubscribe Consumer Account 

a) Description: This function allows the consumer to deactivate his account 

from Hebron municipality database records. 

b) Interface: 

• Inputs: Selecting Unsubscribe Link. 

• Outputs: Deactivate consumer account record. 

c) Constraints: 

• None. 

d) User interface design: 

User Input 
None· 

Function 

r 

Unsubscribe Consumer 
Account 

User Output None 

C t User interface design {be Consumer :oun . [4 ,., 1] Unsubscn e Figure .2 
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e) Flowchart 

Start 

Select 
Unsubscribe 

button 

Unsubscribe 
Consumer 
Account 

End 

Figure [ 4.32] Unsubscribe Consumer Count Flowchart 

17- Administrator Login. 
a) Description This function will be the only method for administrator to 

login to Hebron municipality database (locally). 

b) Interface: 
• Inputs: User Name, Password. 

• Outputs: Login to his session. 

c) Constraints: 
a Password should meat the existence roles in SQL server 2000 

or operating systeTTl 
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d) User interface design: 

User Input 's] B '- " / \ 
' 

1- 
V 

Function Administrator login 

' 
User Output 

Administrator login 

Figure [4.33] Administrator Login User interface design 

e) Flowchart 

Start 

User name: String 
Password: String 

Error 
Message 

Run Query 
co 
Cl 

No 

output 
Administrator 

End 

. 'strator Login Flowchart 
Figure [4.34] Admints 
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18- Administrator logout. 

a) Description This function enables Administrator to end his session. 
b) Interface: 

• Inputs: None. 

• Outputs: Session is ended. 
c) Constraints: 

• None. 

d) User interface design: 

User Input 
None 

Function 
Administrator Logout 

User Output None 

Out User interface design . [4.35] Administrator Log Figure ·.5 

e) Flowchart 

Start 

End administration 
session 

output 
Administrator 

desktop 

es,,Flowchart 36] Administrator Log Figure [4.3 
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e) Flowchart 

Start 

Select 
comment 

Run Query 

View comments 

End 

Figure [4.38] Viewing Sent Comments Flowchart 

20- FAQ Updating and Maintaining. 

a) Description The administrator should be able to add, delete and modify 

FAQ. 

b) Interface: 
• Inputs: Questions and answers details. 

• Outputs FAQ list. 

c) Constraints: 

• None. 
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d) User interface design: 

User Input Question & Answer 

Function FAQ Updating & Maintaining 

User Output 
None 

Figure [ 4.39] FAQ Updating and Maintaining User interface design 

e) Flowchart 

Start 

Select FAQ 

Maintain FAQ 

Update FAQ 

End 

Q 
U dating and Maintaining Flowchart 

Figure [4.40] FA p 
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21- Generate Bills (add or modify bills). 

a) Description: The administrator should be able generate bills, add modify 
bills. 

b) Interface: 

• Inputs: Bill's information. 

• Outputs: New bills. 

c) Constraints: 

■ None. 

d) User interface design: 

Bill Info 
User Input 

a, 

Bill generation 
Function 

J», ,------ 

User Output None 

- 
bill:) User interface design add or update I s [4.41] Generate Bills ( Figure . 
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e) Flowchart: 

Start 

Input: 
Bill 

Information 

Generate bill 

Update bills DB co 
D 

End 

Figure [4.42] Generate Bills (add or update bills) Flowchart 
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4.3 Input/output Design: 

Designing the user interface forms is an important complementary issue when 

developing a powerful commercial system, as the system will operate within a context that 

contains huge numbers of different users; it should satisfy their needs towards system 
appearance and interface. 

I/0 design includes the detailed graphical description of all 1/0 forms for each 
consumer and Bank Account forms. 

Input screens design 

A- Consumer Forms 

■ Consumer Login 

■ New Consumer registration 

■ Forget Password 

■ View/ Update personal consumer information 

■ Change Password 

■ Send Comments 

■ Agreement Terms & Conditions 

■ Disclaimer 

B- Bank Account Forms 

■ Bank Account Information 

Output Screen Design 
A- Consumer Forms 

■ Debt and Collection 

■ Bill Details 

■ Bill Consumption report 
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4.3.1 Input screens design 

The system as specified previously ha t r 
. . s two forms categories; in this section we 

describe the mput forms design for each of them: 

4,3.1.1 Consumer Input Forms 

■ Consumer Login 

This screen enables Consumer to login into his account. After meeting the values 

typed by the Consumer into the two text boxes shown following in figure [4.43], with the 

consumer's login No and password stored in a record in the database, Consumer types his 

login No in the first text box and his login password in the second one. (Login) button is 

clicked to login the account and the new register link is used to make new login account if 

the consumer don't have an account yet, In addition, forget password link is used to retrieve 

the password if the consumer forgets it for some reasons. 

Consumer Login 

1· cosumob { 
Password: [ ' 

coo» _] 

New Consumer 

Forget Password 

· F rm . [4 43] Consumer Login 'O Figure . 
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New Consumer Registration 

In this form there is seven text boxes, one drop down list and two button, the first text 

box the consumer should input his login No, and in the second text box the consumer 

should insert his ID, and in the third text box the consumer should insert password, and in 

the forth text box the consumer should insert confirmation, and in the fifth text box the 

consumer should insert his Email, and the sixth text box to confirm password. 

The second part of this form, the consumer should select secret question ( drop down 

list one) and type secret answer in (text box eighth) to increase the efficiency of our system 

to enable the consumer to retrieve the password if consumer forgets it. 

Then the consumer should click on the Submit button to precede the registration process or 

cancel button to ignore registration process as shown following in figure [4.44] 

New Consumer 
Consumer No: 

Consumer ID: 

Password: 
Must be 6 character at least 

Confirm Password: L------­ 

Email: 
Ex 
(someone@company.com) 

• [ J Confirm Email: -------- 
t question and answer 

Please select secte! st it 
d if you forge I. to retrieve passwor E 

Secret Question: [Select...---­ 

] 
Secret Answer: 

[ _ 
sum] cancel] 

lL== er Registration Form 
. [4.44] New Consu Figure · 
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• Forget Password 

This form enables the c onsumer to retrieve the 
two text boxes and two button th consumer password· the for t . s e consumer should . ' m con ams 
the entered values should match th type 

th
is controls carefully, that mean 

e values that entered i . . 
the consumer can't retrieve his: I registration process, otherwise 

password as sh . ' own in figure [4.45] 

Forget Password 

Consumer Ng; [ , == Secret Answer: 'I . I 

Figure [ 4.45] Forget Password Form 

• View I Update personal Consumer Information 

This form enables consumer to view or update his own information, the first three 

text boxes are view the consumer name, Consumer No, and his old Email. 

Note: these three text boxes are disabled in this form and that mean they are used for 

viewing purpose only. 
The fourth text box is enabling the consumer to update his own E-mail if he wishes to do 

that. 
Also there is two links in this form, the change password link redirects the consumer 

to change password form, and the Unsubscribe link used to delete the consumer account. 

To activate E-mail updating the consumer should click on update button or click on cancel 

button to cancel the operation as shown following in figure [+.#0/ 
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Update/ View P ersonal Consumer Information 

Consumer Name: 

Consumer No: 

Old Email 

New E-mail: 

cancel ] 

Change Password 

Unsubscribe 

- I 

---·-:· -_,--.! 

Figure [ 4.46] Update I View Personal Consumer Information Form 

• Change Password Form 

This screen enables the consumer to change their login password; a consumer who 

wishes to change his login password must type his Old password in the first Text box 

respectively, the new password is to be typed in the second text box and confirmation of the 

password in the third text box. 
When the consumer decides to change his password, he should click on the update 

button, or cancel this operation by clicking on the cancel button as shown following in 

figure [ 4 .4 7] 
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Change Password 

Old Password: 

New Password. =] 
Confirm Passwca- ={ 

.. 
Cancel 

Figure [4.47] Change Password Form 
• Comments Form: 

This screen contains text box that enable consumer to type comments and suggestion 

about the E-payment system that used. 

If consumer decides to send these comments he should click on Send button, otherwise 

click on cancel button to exit from this form as shown following in figure [ 4.48] 

Comments Form 
Please Edit your comments: 

cancel_] 
Send ] 

. [4.48] Comments Form Figure · 
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• Agreement terms & Condition Form: 

This form appears during the consumer registration process. The form contains the 

agreement script and two buttons, when the consumer clicks on the agree button, he can 

move to the next form, otherwise click on I don't agree button will exit this form, as shown 
following in figure [ 4.49] 

Agreement Terms & Condition 

g e 

T Don't Agree 

d Condition Form t Terms an . [4 49] Agreemen Figure ·. 
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" 7. 
Consumer No: 

Consumer Name 

Bank Account No: 

Bank Accor it un Information 
_ _ : Bill No: I ---- - ---- 

1 
. l ' Buvanus===; 

- . ; -- - . - ·---- ·- J 

Password: 
! 

-;:.:·~:::~--~---. --··-·- ·--~----- l _ss_]_sea ] 
F igure [ 4 .51] Bank Account Information Form 

4,3.2 Output Screens Design 

h The system as specified previously three forms categories; in this section we describe 

t e output forms design for each of them: 

4.3.2.1 Consumer Output Forms 

• Debts and collections 

Th IS screen display thee current years status, current year balance, old year balance 
and tell the consumer if he has 8 free cups . Which contains basic information about each 

bill such Bil as 1 1 No, Issue Date, Total Bill, payment date, and Status. 

Also this form contain two text boxes used for shown purpose include consumer 

name and Consumer No and two buttons, the first to view all bills and the second to go into 

consum h er iome page. 
If the consumer decides to view the bill details or pay the selected bill he should click 

on the Pay/ Details link as shown following in figure [4.52] 
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.. 

Debt & Collection 
- 

Consumer No: 

Consumer Name: 
.. - ... ··-··· .J - - ·-- ---- 1 

... - ----· . __I s A, g , -- 

Bill No Issue Date . - Total Bill 
Pay/ Details 

Payment Date Status 

- 

view Al ils 
Current Year Balance: 

[Iese.f 
Old Total ! Balance: I 

I. Ala® -· -~ .I. 

f·";.' •,7·F,. : .. • """"<: ;" J 
<Home Page , .. 

Design 

Figure [4.52] Debts and Collections Form. 

• Old Debts and collections 

Th Is screen display thee current years status, current year balance, old year balance 
arrtl tell the consumer if he has 8 free cups . Which contains basic information about each 

bill such B; as +ill No, Issue Date, Total Bill, payment date, and Status. 
Also this form contain two text boxes used for shown purpose include consumer 

name and Consumer No and two buttons, the first to view all bills and the second to go into 

Consum h er ome page. 
If the consumer decides to pay old year balance he must go to Hebron Municipality 

as sho f wn following in figure [4.53] 
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Old Debt & Collection 
- 

consumer No: 
~ 

L J 
Consumer Name: 

..... . •. ........... lug%gA, ---- ··- -· 
, ·- - l 4, .. 

Bill No Issue Date Total Bill Payment Date Status - 
- 
- 
- 

- 

- 
- 

Current Vear Balance: 
.. ···•·--····--··-··-•·- - 

\ 
Old Total Balance: J 

... _________ ; 

~ k 

stem Design 

Figure [ 4.53] Old Debts and Collections Form. 

• Bill Details Form 
This screen contain three canvases the first one contain the major information about 

selected bill, the other canvas describe the details information about this bill, and the third 

one contain four text boxes contain total bill amount and tell the consumer if he has 8 free 

cups. 
If the consumer decides to pay the selected bill he should click on Pay button, 

other · fi h · fi rwise click on back button to return to debt and collect1on arm ass own in 1gure 

[4.54] 
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I, •• 

consumer No: 
-. Blistats 
] Bill No: 

consumer Name: 

Issue Date: e 
I '--· I 

Previous Reading: --- J 

l
:==========f~j~Ctur:.::.:~re-...:~n:t :R:...:~::d:· J=t=J::::::::::r?-

1

~-. 

ing,• N f .... --- o o Consumed C - r - --~ ups: 
L ••• ··- - ····- j _J 

Address: 
Counter r\lo: 

Consi.nption Value: 

Counter Cost: 

Network Maintenance: 

Due Date 

Total Bill Value: 
.. 

\ lb%%\%puss3¢ s 3p 

Tell The Consumer if he has 
free 8 cups 
! L....... _j 

asa] 

Figure [ 4.54] Bill Details Form 

• Bill Consumption report 

this form contain three canvases the first part contain consumer information, the 

second part contain the information about the paid bill, and the third part contain the 

informati a ion of payment method. As shown in figure [4.55] 
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System Design 

consumer Information 
consumer No: 

consumer Name: 
Currency: pus 

Paid Bill 
Bill No Issue Data Total Bill Value 

Payment Method 
Bank ~~~ Bank 

Please keep. the receipt to proof payment process. 

Payment Date: 
Al4 g 4g 4 

.. .. .. ... . .. .. ·--- _J 

The bi 11 was paid 

Figure [ 4.55] Bill Consumption Report Form 
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4,4 Database design 

This section describes the design of th 
e system database and the d t b a a ase model. 

4,4.1 Database Dictionary 

4,4.1.1 Hebron municipality DB Dictionary 

Consumer Information Table 

Field Data type Required Key Extra description 
Consumer_No Numeric (6) PK A unique number for each 

Yes registered consumer on the 
Hebron municipality web 
site. 

Consumer _ID Numeric (9) A unique number for each 
Yes consumer. 

Password Nvarchar (15) Unique characters for each 
Yes consumer. 

Consumer Name Nvarchar (50) Yes Consumer Name 

E-mail Nvarchar (30) Yes 
Each consumer has a 
unique E-mail account. 

Address Nvarchar (60) Yes Consumer full address. 

Free Int(2) Boolean No that determine 
yes consumer whether ifhe 

has free 8 cups or not. 

Table [ 4.1] Consumer Information DB Table 

Bill Details Table 
Field Data type Required Key Extra description 

PK Auto The sequence number of 
Bill_No Numeric (6) Yes Increment the generated bill, each 

bill has a unique number. 

A unique number for ~ FK Consumer_No Numeric (6) Yes each registered consumer 
on the Hebron 
municipality web site. 

f 
The date that the bill 

Issue Date Date Time (8) Yes issued at. 
pa The date that Hebron 
Due_Date Date Time (8) Yes municipality allowed the 

consumer to pay at. 

Owasa FK A flag that determine 
Status_No Integer (4) Yes weather the bill is paid or 

not. 
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'Payment_Date Date Time (8) Yes 

Counter No Numeric (4) Yes 
The date that the 
consumer paid the bill at. 

[previouse_reading Numeric (7) Yes 
A unique number of 
counters. 

- current reading Numeric (7) Yes 
The number of previous 
counter. 

Counter install date DateTime (8) 
The reading of the 

Yes current counter. 

Old total balance Numeric (6) 
The date of starting work 

Yes 
of counter. 

Amount of unpaid bills in 

Network maintenance Integer (4) Yes 
previous years. 
Constant amount every 

Counter cost Integer (4) Yes 
month for maintaining. 
Constant amount every 

Price Integer (2) Yes 
month for maintaining. 

Bill value 
The price of each cup. 

Integer (4) Yes The end value of bill. 

Syst D · 

Table [4.2] Bill Details DB Table 

Comments and Suggestions Table 

Field Data type Required Key Extra description , 
Consumer_No Numeric (6) Yes PK, A unique number for each 

FK registered consumer on the 
Hebron municipality web 
site. 

Comment No Numeric (3) PK A unique number for each 

Yes comment. 

Comment Nvarchar (150) 
Set of character less than 
60 characters it may be 

Yes comment or suggestion. 

Ddate Date Time (8) 
the date of sending the 

Yes comments or suggestion 

Table [ 4.3] Comments and Suggestions DB Table 
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Consumer Answer Table 

'7Field Data type Required 
Consumer No Numeric (6) 

Key Extra description 
Yes PK, A unique number for each 

FK registered consumer on the 

Question No Integer (3) 
Hebron municipality web 

Yes 
site. 

PK, Each Question contain 
FK 

Answer Nvarchar (50) Yes 
uniaue no. 
The answer of the selected 
question typed by the 
consumer. 

Table [ 4.4] Consumer Answer DB Table 

Consumer Question Table 

Field Data type , Required Key Extra description 
' . 

Question_No Integer (3) Yes PK Each Question contain 
uniaue no. 

Question_Phase Nvarchar (50) Yes Each Question has 
question text. 

Table [4.5] Consumer Question DB Table 

Area Table 

Field" Data type Required Key Extra description 

Address No Integer (2) Yes PK 
A unique number for each 
area. 

Address_Name Nvarchar (50) Yes 
A unique name for each 
area. 

Table [ 4.6] Area DB Table 
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4,4.1.2 Bank DB Dictionary 

Bank Account Table 

Field Data type Required Key Extra 
Account No Numeric (6) description 

Yes PK A unique No for each 
Account total balance Numeric (12) Yes 

account. 

Password 
The value of money in 

Nvarchar (50) Yes 
the consumer account. 
Unique characters for 
each consumer, these 
characters should encrypt 
In some encryption 
methods to increase the 

Name Nvarchar (50) 
level of security. 

Yes The name of owner of the 
account. 

Table [ 4. 7] Bank Account Table 

Bank Transaction Table 

Field ' Data type Required Key Extra description 

Transaction No Numeric (2) Yes PK Auto The sequence number of 
Increment each transaction. 

Account_No Numeric (6) Yes FK A unique No for each 
account. 

Payment_ Amount Float (4) Yes The mount of money 
that is paid via consumer 
bank account 

' 
Payment_ Date Date Time (8) Yes 

The date that the 
consumer paid the bill 
at. 

Beneficiary Account No Numeric (6) Yes 
Account no that 

- - received money (Hebron 
Municipality). 

" 

Table [4.8] Bank Transaction Table 
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4,4.2 Database Model 

We have implemented a relational database model for our system database design and 
. lementation, shown bellow in figure [4.56] UML notations that describes the database imp 
model. 

· Bank Transaction .. an ccount 
- 

> ' r - :., 
Consumer_bill Transaction No PK Account No 

PK Bill No 
.. ~ 

Account_ Total_Balance 1 Account_No 
Password FK1 Consumer_No 

Payment_Amount 
Name lssue_Date 

Payment_Date 

Due_Date Beneficiary _account_no 

Payment_Date 
Old Total_Balance 

Consumer Answer Counter_No 
. ···._·:'·. ' ·.- . ~ .. ~-. ' 

Previouse_Reading 
Consumer Question fyi­ . ·,.; ,., , 

Current Reading 

: ~ . . ... ~ 
PK,FK2 Consumer No Question No .... 

Counter_lnstllation_Date 
PK 

PK,FK1 Question No 
... 

Price 
Network_Maintenance 

Question_Phase 
Answer 

counter_ Cost 
Status_No 

r-- Bill value 

V V 
Consumer Information 

Comments and Suggestion Consumer No PK 
Area 

•. , l • • 

PK,FK1 Consumer NQ 
hi Consumer_lD 

PK Address No Comments No ' . 
Password .. PK 

I . 
Email 

Address_Name comments Consumer_Name Date - FK1 Address_No 
Free 

~ 

B: ik A 

PK 

FK 

. [4.56] Database Model Figure . 
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4.5 Test Plan 

Here we describe the methodolo h gy t at we have ada ted 
will be followed in the system testing d . p to test the system, steps that 

are lescribed bellow: 

Testing steps: 

1- Unit and Module testing: 

We will use unit testing to ensure that each functi : ction or module will operate as 
expected. 

2- Integration testing: 

The integration of all units will be tested so that to ensure that the sub-systems 

work together properly as expected. 

3- System testing: 
The system will be tested to ensure that all functions work together properly, and 

that all errors were detected. 

4- Acceptance Testing: 
The system will be tested against its requirements, and test if that achieves its 

functional requirements, and operate in the real environment. 
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Chapter Five - Implementation and Coding 
5.1 Introduction 

Here we describes the . main steps must be follo 
programming to reach the design that . d . . wed to start in coding and 

Is lescribed in the p . 
programming language is used for this Previous chapters, and mention the 

Is purpose. 

This chapter focuses on the di a d . co mg n implementation of Hebron m . . 1· 
project. numtcrpaltty 

Coding refers to the process of writi h ng the necessary program, whi :h 
main procedures and functions of the pr . t The 9' hich implements the 

· roject. e code of the project is to be written from 

the scratch usmg VB.NET language and ASP NET • technology. 

The project is implemented as a set of programmed pages; each page carries out a 

specific functions related to the project, the project is to be programmed under windows 

server 2003 operating system. 

5.2 Coding Programming Language 
Before starting in coding, it is desirable to study the scopes of languages and to match 

between the project requirements and what a specific language offers. There are different 

programming languages and different DB systems to implement the project, but after 

studying and analyzing all these options, the development team has selected ASP.NET for 

coding the web-based application, SQL server 2000 for DB, Visual Basic.NET for coding 

and Exchange server 2003 for E-mail hosting. 

Relationship between ASP.NET, VB.NET, SQL server2000 Exchange server 2003: 

Aft 
. d :. ifi ations that will be used while creating the web 

er creating the design specitica 
appl' · . . e Visual Studio.NET and create the interface for 

1cation, create a new project in the 'o 
Heb . . . . . b rt' g the initial properties for the ASP .NET web 

ron mumc1pahty web application y settin fi . . h ts procedures that will run when different 
onns. Visual Basic.NET is used to write t e even . . . a · . Then Hebron municipahty database is built 
ctions are performed on a control or object. 

u:' sing SQL server 2000. 
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From the visual studio.net a connection t H b . . . 0 epron municipality is created this 
connection provides the facilities to access the datab c· ' 

ase mput, output, access) from the web 
application. Since the desirable system is to be run O th . n e mternet and need a database 
handle its data, ASP .NET is chosen which is good to complete the project. 

ASP .NET platform: 

There are many languages that can be used to develop a system such ours, but the 

most two effective languages are CGI language and .NET using Microsoft Visual Studio 

.NET as the development environment, here we describe the advantages of each, and why 

our selection was on the ASP .NET: 

1- Device Independent: 

ASP.Net are a device independent language, this means that any user can open the 

page that build using .NET framework environment from any explorer without any 

additional components or drivers, because the client host will receive only HTML 

code. 

2- Security: 

h h. h level of security during transmitting data; they 
ASP.Net technology as a 1g 

provide us with many algorithms and techniques. 
b ild in valuators that ensure the user's 

Sp NET te chnology there are a m 
In the A .1 tect al input the webpage it 

. erver so if there any unusua 
input before any generation on the s ' · 

self will not return to the server. 

3- Server side: «the it d 
SP.NET technology is at it 10es 

1 dvantages of the A . . 
One of the most powerful a ve ations and functions will work 

1. t side all operat1o the chieni " not need to make any efforts on 

on the server. 
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Visual Studio.NET: 

Visual Studio.NET simplifies the development of powerful, reliable enterprise Web 

solutions and increases developer efficiency by providing a familiar, shared development 

environment. Pre-build components, programming wizards and the ability to reuse 

components that are written in any language can reduce development time significantly. It 

provides Integrated Development Environment (IDE) that provides a consistent look and 

feel, regardless of programming language being used. IDE provides the tools that are used 

in programming as shown in figure [ 5 .1] 

d. NET . Visual Stu to. 
I ment Environment in d Develop Figure [ 5.1] Integrate 
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ASP.NET: 
Developing ASP.NET web applications in th 

e .NET framework are similar to 
developing windows applications. The fundamental c 

omponent of ASP .NET is the web 
form. The web form is the web page that users can • . . view usmg mtemet browsers. An 
ASP.NET web application comprises of one or more web form: A b t'. • d . s. wel torm is !ynamic 

page that can access server resources. 

For example, a traditional web page can run script on the client to perform basic tasks. 

An ASP.NET web form conversely, can also run server side code to access a database to 
' 

generate additional Web Forms or to take advantage of built-in security in the server. 

In addition, because an ASP.NET Web Form does not rely on the client-side scripting, 

it is not dependent on the client browser type or operating system. This independence 

allows you to develop a single Web Form that can be viewed on practically any device that 

has Internet access and a web browser. 

Because ASP.NET is part of the .NET Framework, you can develop ASP.NET Web 

application in any .NET-based language. 

SQL server 2000: 
ful 1 fior turning information into opportunity, 

SQL Server 2000 is a power too 
d t · ng and exceptional scalability and 

enhanced tools for system management an um , 

reliability make SQL Server 2000 the best choice for the agile enterprise. 

It has the following features: r 
. bilit of your business applications, on me 

• High Availability: Maximize the availa ility 

backups, and failover clusters. . byt (GB) of RAM. 
. :. to 32 CPUs and 64gigat tes 

• Scalability: Scale your applications up . 
d d-breakmg performance. 

2000 h demonstrate recor . h 
SQL Server as . networked environment, wit 

. . ns are secure in any 
• Security: Ensure your apphcatio . 

:. d network encryptioll 
role-based security and file an . . and maintenance features 

Ayinistration: Automatic tunI8 
• Simplified Database Adminst . k 

n other critical tass. 1cad 
enable administrators to focus O 

• that extract, transform, and oa 
as; Automate routin©S 

• Data Transformation Servzc -· 

data from heterogeneous sources. 
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;change server 2003: 
E-mail is currently the most widely used coll b • avorative technol M . . 0 ogy • ore busmesses 

use Exchange Server for e-mail-based collaboration th an any other product. Exchange 
Server 2003 enables lmowledge workers to gain access t ti 1 b . . . o critical usiness communications 
almost whenever and wherever they need to and it desig d t d 1. . ne o enver greater security, 
availability, and reliability. 

Features at a Glance: 

• Database size limited only by your hardware (with a maximum size of 16 terabytes). 

• Multiple databases per server. 

• Clustering support four nodes on Microsoft Windows 2000 Advanced Server or 
eight nodes on Microsoft Windows Server 2003 Enterprise Edition. 

• The flexibility to be configured as a Microsoft Office Outlook Web Access front- 

end server. 
• Mailbox stores and public folder stores that are each limited to 16-gigabyte (GB) 

maximum. 

• Recovery Storage Group. 
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5.3 Establishment of Development Environment 

a Purchase the computers and the software required for developing the system. 
1 Install windows XP. 

1 Install the required utilities. 

1 Install the IIS; from the control panel, choose add remove programs then choose 

windows components then add the 11S component by choosing its check box then 
click Next as shown in figure [5.2], [5.3] 

Implementation and Coding 

ans that only part 
nt, click Details. 

able network COM+ access 
nable network DTC access 
ternet Information Services 
essage Queuing 

JG45573,5E#A5773;>% ,-±fia 1 Server .;:,: ·,;:,~i;_:i',:.,-:,_. .. . ·, IS am-infortheApp1ca1on . . . ,: . t Managernen,t Conso e n. "'. · . 
. . . · e. - . . . . . . - 
saa. ] ME h 

MB 

. (5 2] Installing IIS (Step One) Figure • 
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To add or remove a _.......,....,: -_=:-~ ---------- 
of the component .,r:~onent, cfick the check b . , ljID' ~ . installed. To see what' ox. A shaded box 
Subcomponents of Intemet1,,, "®'included&&,,, "?'°® arly pat 
0 [:] ·1e Itansfe P e n ormation Services (11S)· nent, chck Details. 

r clotosol ( , ' p 

Imple 

Vice 
ge 2002 Server E xten . 

1 n ernet In 01mat1on eons 0.1 MB 11. 
' 0 @? Internet Printing ervices Manager 5.1 MB l)/;l 
[?] ®BNNTP Service 1.3 MB ~- 
, "8 SMTP Sevic 00MB ,, ,, erv,ce , I 

euwurweswots ,5"g all gg ii6 a 
tarting data transfers, and a BITS 

,· . 

"==0 La_] ·--------l Cancel 

Figure [5.3] Installing IIS (Step Two) 

• Installing Visual Studio .NET 2003 

To install Visual Studio .NET 2003 

° Close all o1 ili 
pen applications to prevent additional reboots during setup. 

0 Insert the disc labeled Visual Studio .NET 2003 CDI. 

0 
Autorun starts Setup.exe. If Autorun is disabled, run Setup.exe from the root of the 

installation CD. 

0 
The setup program scans your disk for installed components. If the scan determines 

that the system requires a component update, Step 1: Install Visual Studio .NET 

2003 Prerequisites is available in the Installation dialog box. Select Step 1 to update 

the system components. If a component update is not required, this option is not 

available. After updating the system components, the Installation dialog box enables 

Step 2: Install Visual Studio .NET 2003. Select Step 2 to install Visual Studio .NET 

2003. As shown in figure [5.4] 
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; a/ J -:--------- .. ·-~ -- L -- .. ·--~ 

Microsoft:® 

Visual Studio® .NET Setup 

I ! .. ! • ... 
i . 
I 

4 
2 

i I .. ·. 
i 
I · 
I 
I 

Visual Studio.NE 
Reinstall Visual ·st~~- Prerequisites 
components res,,,, '9, ·ET Prerequisite version of thP. i red by 'Visual Studi Ls to repair syste =Prerequisites, hJ0 NET, or inst>ifs'' • d d new 

Visu~I Studio .NET 
Repair) reinstall o . features, You c-' r install additional Vis ­ an also uninstall V' isudl _Studio .NET isual Studio .NET. 

~··ms~a· Prod_uct Documentat- Repair r . ion y J , , einstall) or install additi msn, 'u can also uriaiie&\,{"2' 99 rary features 1 rary, · · 

iService Releases 
Check for the latest s · f . 3ervice Release t unction ality of Visual Studio . es o ensure optimal 
of checking using the Int :JE: ~ You will have the option erne ot a Service Pack disk. 

Exit 

Figure [5.4] Install Visual Studio .NET 2003 

• Install SQL server 2000 software. 

An Enterprise edition of the Microsoft SQL server 2000 meets our system 

re · quirement' ' 
m creatmg, accessing, and managing the system database. 

Configurati a ion of SQL server 2000: 
When using .NET technology ADO.NET iS used for database connections, ADO.net 

~~- . . is a new technology that is based on the usefulness of Microsoft Acl!veX Data 
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Object (ADO), however. It is a new technology fo . 1 . 
r mampu atmg data, it contains numerous 

improvements over the previous version of ADO d . . . . 
, anc 1t is greatly simplifies the process of 

connecting a web application to a database. 

Unlike ADO, ADO .NET is specifically designed for data connections located in a 

disconnected environment, so it the best choice when developing and implementing internet 

based applications. 

By configuring the SQL server 2000 to be mixed mode authentication, which is the 

preferred method to use when connecting a web application to SQL server 2000 DBMS, 

this method need user name and password to be transferred back and forth between servers. 

Figure [5.5] shows the configuration of SQL server 2000 authentication mode to be "SQL 

server and windows authentication". 
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:, ']lf:7TllE > I' l'U:l j rn...-,11 
.,_,,;;.;;;;;..,,.,•.c . , ··-- ll{l]llh, I • 

1 
- 

. ---==·~=- '1@ 
· · ·--: ve Directory ] 

. -,;:::_;;;;,;,.,~~- ecunty 
ecunty . , , . . nnections J 

,; ·: ' SQL Serveq110:ides auth . . . . .- -·- 
ri accounts ar-id a named ,..:;Lnt1cat1on based on 'Wind 
i· ·. ->I.ii Server login ID and ows A. . . password. 

~~~~~~-. 

•' ' 
C Failure . - . 

C A 
t ~~ 

SQL Server in the following account: 

account 

; 
l 

1 
! 

1 
. t. 

Figure [5.5] Mixed Mode Authentication (Step One). 

The last configuration of the SQL server 2000 is to work effectively and ensuring that 

the integration more comfortable is to add a new account in the login group of the SQL 

server. This account (sa) is created by the SQL 2000 during installation process and it 

should be added to the login group of the SQL server. Figure [5.6] shows how to add this 

account to the logins group of the SQL Server. 
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I . : sup@sfgaf, 

. -' .. , .• ~~rveP R'· 1 ;· 1 ·~ ·.•.. . . : . , 
1 ·· . .. · • .. , _ _.. · .P,~~ • -~~~~~~efAcc - · a»«... ®? @ ® 
Authentication' H .. .• . , . 
t !' V? ~wNna ..• · 1• • ·. : .. : .. • · jE' ®°uthentiota 
t , '!bi]Qm9Jt~t. :.,. : ·. · r· ·------.,.._...:__ H. . .}Je~[~L~Bi-- - . . -"'."" . ...,,;.:='.;;:;:.-.::::: . ..:=;~~,!!:, ~ d . ~c'.·Y' .. ~-.,__; 

xxxxx 
? 
~ -w~~- ...... 7,..,....... 

database for this login.' 
r--:-::-c..._--:-:...,_~ 

~,. ·;:r• - 

Figure [5.6] Mixed Mode Authentication (Step Two) . 

• Install Exchange server 2003. 
0 

On the server, install windows 2000 server SP3 or later, windows 2000 advanced 

server SP3 or later, or windows server 2003. 

0 
Verify that the NNTP, SMTP, and World Wide Web services are installed and 

enabled on the server, if you are running windows server 2003, verify that 

ASP .NET is installed. 

0 
Run forestprep to extend the active directory schema for exchange server 2003, to 

run forestprep your account should have the administrator permission. 

0 
Run domainprep to prepare the domain for exchange 2003. 

o Install exchange server 2003 on the new server by running exchange setup. 

As shown in figure [ 5. 7] 

- 113­ 



- 
Chapter Five - Implementation and Coding 

p 

Welcome to the Mi> """el] 
Installation Wizar~~rosott Exchange 

This wizard hel . ps you install Microsoft Ech S t c ange. 
e up cannot install system fl "g;;"®s w a"ff";:"Ege! ege re . close any application you are 

Click Next to continue or Ce : Wizard. r ancel to exit the Microsoft Exchange Installation 

·· , :,...J Cancel 

Figure [5.7] Exchange Server 2003 Installation Wizards (Step One). 

After the installation complete go to the control panel > Microsoft exchange > 

Change/ remove button, you will get the window that shown bellow, and from this window 

you can perform some action on exchange server like Remove, Reinstall, figure [5.8] 

represented the action menu. 
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] Microsoft Exchange Installation Wizard 
! i 

Component Selection 
Select and modify components to fit your custom solution. 

Click in the left column to specify the appropriate action for each component. 
. . , 

Microsoft Exchange Messaging and Collaboration Services 
. . . . . . . . . . . .. . . . . ' . . . . ..... - . . . . . . ~- 

Microsoft E xch,:inge Connector for Lotus Notes 
Microsoft Exchange Connector for Novell GroupWise 

· Microsoft Exch,:inge Calend,:ir Connector 
Microsoft Exchange System Management Tools 6.5 
Microsoft Exchange5.5.Administrator 

•• •• ••••••u••••• •• •••• •• • • • •••• ••- • • •••·• • 

JI Qisk lnlormati~ I 

}.LL&l ] 
.. :<ftacK, -J 

.._ .....,.._~.:~.-A~,.~--..:......-~---~-----··---...-.. ----- 
- . . . ...-....-;3 Installation Wizards (Step Two). 

Figure [5.8] Exchange Server 
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Chaper 3x - System Testing 

6.1 Introduction 

Testing the system to ensure that it meets its specifications is one of the most 
important stages in the software system development. 

For the purpose of delivering a system that works properly as expected, certain 

testing procedures should be performed on system and its components; accordingly with 

an acceptance testing that may be stated as a result for the success of the testing process. 

This chapter covers the testing for: 

■ System units and module testing. 

■ Subsystems testing. 

■ Integration testing. 

■ System testing. 

■ Acceptance testing. 

1 : time space that was assigned for the testing process. Testing will take p ace in a I 

Figure ( 6.1) shows the testing schedule: 

1st week 

process 

Unit an . . 

Sub-system testing. 

Integration testing. 

Acceptance testing. 

2° week 3' week 

: (6.1) Testing Schedule. Figure · 
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6.2 Unit and module testing 

We have tested the units and modules using the white box testing method, by 

using the path testing on each function in the system. In this section we describe some 

of these testing procedures on a number of selected functions that are classified as units 

and modules, these testing procedures are described here according with a certain 

snapshots that were captured from the real operating system interface. 

1- Tested Function: " Consumer Login": 

Method: path testing. 

Test cases: each test case covers the set of input values in a certain execution 

path as shown in the function flowchart figure [ 6.2]. 

.118­ 



chapter Six - System Testing 

Output 
Error 

Message 

D 

Input: 
Consumer No 
Consumer ID 

Secret Questio 
Secret Answer' 

Password 
E-mail 

F 
N 

"G V 

~--- 4.H 

Run Query 8 
output: 

Confirmation 
Message 

(Consumer No, 
consumer Name, 
consumer Email) 

ck)_ ------- 
Figure [6.2] Login Consumer Execution Paths. 
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Test Cases 
Test Data 

I Path Consumer 
Password Expected Output 

[ 

No 
[ Actual Output 

A-B-E-G-I-J-L-M 1 123456 
Valid Consumer No and Valid Consumer No and 

Password (Accepted Password (Accepted 
User). User). 

A-B-C-D Consumer No and Consumer No and 
Password is not filled in. Password is not filled in. 

A-B-E-F-D Nour 123456 Invalid Consumer No Invalid Consumer No 
format. format. 

A-B-E-G-H-D 5555 123456 
Invalid Consumer No or Invalid Consumer No or 

Password. Password. 

Table [ 6.1] Login Consumer Test Cases. 

Conclusion: function confirms to its specifications. 

2. Tested Function: " Check Bank Account Sufficiency" 

Method: path testing. 
Test case: each test case covers a set of values in a certain execution path in the 

function flowchart as shown in figure [6.3]. 
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Error 
Message 

A 

D 

Input: 
Bank Account No 

Password 

No F 

Run Query 

Yes H 

CD 
Cl 

Output: 
Bank Account 

sufficient 

I 

End 

Figure (6.3] Check Bank Account Sufficiency Execution Paths. 

Test Cases path 

A-B-E-F-D 

A-B-C-D 

A-B-E-G-H-I 

Test Data Expected Output 
Actual Output 

Account No 
Password Not sufficient account 

Not sufficient account 

123456 balance 
balance 

All field not filled correctly 
All field not filled 

123321 
correctly 

sufficient bank account 
sufficient bank account 

3 
112233 balance 

balance 

Table [6.2] Check Bank Account Sufficiency Test Ca5.S 

Conclusion: function confirms to its specifications. 
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6.3 Integration testing 

All module, and units are int egrated and this integraf . 
were defects that appear upon the . t . ion Is tested to show if there 

· integration of them. We ha , 
using top-down testing. Testing h d ave tested the integration 

ere emonstrates on the . 
modules, and the functionality of th . t interfaces between all e in egrated parts. 

After testing the integration of all subsystems, the result indicated that they work 
together properly with out problems. 

6.4 System Testing 
The system was tested under several conditions, some errors were detected, and 

upon these results, we have solved these problems and we imposed the system another 

time to testing techniques to ensure that it disposed all types of defects and problems. 

6.5 Acceptance Testing 
The system was tested against its requirements, (by display the system to some of 

the employee of Hebron municipality and some of its consumer) we conclude that it 

achieves its functional requirements, and could operate soon in the real environment. 

6.6 Sample Snapshots 
We have selected some program snapshots to be displayed here to show hoW 

real program behaves when working under certain situations and these snaps!OlS W 

describe the main functions of our web based system as shown bellow: 
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6.6.1 Registration Process Snapshots 

To enable the consumer to get our e-services he /she must register first in Hebron 

Municipality web site, by clicking on New User Icon on the left panel the consumer will 
start the registration process as shown bellow: 

6.6.1.1 Login Page. 

# fl6) (O 

= Contact 'Us 

Hebron Municipality 

. . [6 4] Login Page Snapshot. Figure · 
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6.6.1.2 Registration process. 

~- ---------___.;.,. ,,...._ ..:=:: 

1J{lJi1!@!1/lt !!#J1J11Ntitt1fjMJlfitJ ' . ' 
'Water Section 

Jfome 95AQs efp Contact Us 

Registration 
Consumer numherl '-'-7 _ 

Consumer ID Card [999999999_ .. 

Password 

..J 

Confer Password ! ...... __ .. \ 
E-Mail 

Confirm E-Mail 

SecretQuestion 

Secret Answer 

!nour~wf@hotmail._c:~r:n J EX.:Your_Name@Company.com 

[hour_wt@hotmail com 

!_what is__your favorate ~:E] 
!Palestine. ------------------·- 

SUBMIT . J cANcEi._] 

Figure [6.5) Registration Process Snapshot. 
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6.6.1.3 Consumer Home page 

After the consumer finish successfully the registration process the Hebron 
Municipality system redirect the consumer to his home page as confirmation step that 
he completes the registration process successfully as shown bellow: 

Allis#ls@l00 --~~~· . . . . . • , . 

3Me 6ron Municipality 
Water Section ·· · · · -- 

:J[ome tfi!Q! .. --G :f[efp ... " -o Contact Vs 

Hebron Municipality 

Page Snapshot. 
Figure [6.6] Consumer Home 
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6.6.1.3 Consumer Home page 

After the consumer finish successfully the registration process the Hebron 
Municipality system redirect the consumer to his home page as confirmation step that 
he completes the registration process successfully as shown bellow: 

Hebron Municipalitv 
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': 1 r ;d rn ficbrnn 

'onsurer account as 

2 chess 

2 football 

J ) _( ) 
Figure [6.7] Consumer Table Before Changes Snapshot. 

5.6.1.5 Con.sumer Table After Changes 

al kid?@t] 
":Jili __ ~~~~~~~~---=, 
~ File Window Help _ 

w saws ± & %n %l t6 
uestion no answer 

consumer no 

3 

2 

7 ·,. 

6 lbmw 
I . 
chess 
football 

T ble After Changes Snapshot. 
Figure [6.8] Consumer a 
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After the registration process completed there some changes occurred in Hebron 
Municipality Database that include the information about new consumer account as 
shown bellow: 

6.6.1.4 Consumer Table Before Changes 

answer 
bmw 

•····-·····-- ). ~~ -. __ f=oo=tba=II ==- 

IK\,..___ _ __.- J 
. ..L::s--~-- 

·. · .. · · B ti Changes Snapshot. Figure [6.7] Consumer Table e ore 

chess 

6.6.1.5 Consumer Table After Changes 

---- .hess ---- ·2 -----. 
..--- -otball 
2 ·-- i -------· "-------·--1e0 ..l 

------·- () . . .L " --- -- -· -- -- ----· 

. ····· -'-· - ~!:~:er Changes Snapshot 
. [6.8] Consumer Ta Figure · 
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After the registration process completed there some changes occurred in Hebron 

Municipality Database that include the information about new consumer account as 
shown bellow: 

6.6.1.4 Consumer Table Before Changes 

T··-------·----·· thess 
1-----·--···· football···-····----- 
2 

[_ C c Thi. ---> 
- B ti Changes Snapshot. Figure [6.7] Consumer Table e ore 

6.6.1.5 Consumer Table After Changes 

a 2l! 
.answer 

bmw 

' ' ············· -·· . ble After Changes Snapshot. 

] Consumer Ta Figure [6.8 
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6.6.1.6 Consumer Answer Table Before Changes 

nsumer n ·stion no a :- 
6 'bmw 

®eve ; 2 chess 
2 football 

Figure [6.9] Consumer Answer Table before changes Snapshot. 

6.6.1.7 Consumer Answer Table After Changes 

Table After Changes Snapshot. 
Figure [6.10] Consumer Answer 
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6.6.2 Payment Process Snapshots 

6.6.2.1 Login Page 

= Contact 'Us 

Hebron Municipelt; 

Figure [6.11] Login Page Snapshot. 
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6.6.2.2 Consumer Home Page 

feb6ron Municipality 
- Water Section 

''£AQs JKefp Contact 'Us 

Figure [6.12] Consumer Home Page Snapshot. 
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fe iron JMunicipafit JIU©LU % /UUEy 
·-· <vf)a'ter Secti01t 

· <:i J{{}_fr!..1:--• ---=__:'!Contact Vs 

Debt And Collection· 
consumer. no: 

old year balance 

Figure [ 6.13] Debt and Collection Page Snapshot. 

6.6.2.3 Dept and Collection Page 
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6.6.2.4 Bill Details Page 

~----J-•'._. ......, .... 
~, .. · ... 

3fe6ron Municipality 
Water Section 

±fome »4AQs .Jfefp Contact 'Us 
Bill Details 

Co11sumerNo 

Consumer Name 
Issue.Dale 

No Of Consumed Cups 

Consumption Value: ~.!1:-_. _,_...,,l 

Counter Cost 3 
Network Maintenance3 
Due Date 10/1/2006 
Tot Ban value s6 Hg7LEl 

Figure [ 6.14] Bill Details Information Page Snapshot. 
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6.6.2,5 Disclaimer Page 

Me6ron Municipality 
" Water Section 

"" elQs = Jfefp » Contact Us 
Disclaimer 

Hebron Municipality discovers that payment 
of the invoice was made using illegal operation 
and/or stolen account or by other unlawful 
eans; therefore, payment services will be 

. ediately stopped without any notifications. 
ebron Municipality preserves all rights to 
ake all necessary legal procedures including 
equestingthatsubscriber bear all additional 
costs and necessary honoraries and 
compensations 

DISAGREE] 

Figure [6.15] Disclaimer Page Snapshot. 
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6.6.2.5 Disclaimer Page 

3fe6ron Municipality _, :JJ 
Water Section 

"elQs » Jfefp Contact Us 

febron Municipality 

Disclaimer 
Hebron Municipality discovers that payment 

of the- invoice was made using illegal operation 
and/or stolen account or by other unlawful 
eans; therefore, payment services will be 
.ediately stopped witl,.out any notifications. 

ebron Municipality preserves all rights to 
ake all necessary legal procedures including. 
e questing that subscriber bear all additional 
costs· and necessary honoraries and. 
compensations 

DIsAGREE] 

Figure [ 6.15] Disclaimer Page Snapshot. 
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6.6.2.6 Bank Account Information Page 

1fiili@1Jlt !M!,wrnr(rti]JJrffifiity; 
Water Section 
" ffQs » Jfelp > Contact 'Us 

A-I-Araby Bank 
Co11sumer No ff""""" · · -j 
Consumer Name N«Oaf% ; ·Ca :KS :aura' ·· 

AccountNo 1!3 \ J'-----+-,--~ 

Password \ I-■-■-■ .. _,_} --~ 
\ / , . .___.,,r 

Lost CANCEL ] .- •q; •. 

Figure [ 6, 16] Bank Account Information Page Snapshot 
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6.6.2.7 Agreement Pay Page 

3fe 6ron Municipality 
Water Section 

--~-=-=-=-_;____ Pit_Qs· · ,,~; 1[e~¼----~--@___,·1 Cotttact Vs · 

.. . . .:..,~ . . . . 

, Are you sure to pay this bill ? 

, .. YFS l l .. 

Figure [6.17] Agreement Pay Page Snapshot. 
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6.6.2.8 Consumption Receipt Report 

Bill Consumption report 
.................................................................................................... - - - _._ .. _, 

Consumer Information 

Consumer No 7 

Consumer Name Nour Qadi Tamimi Currency: NIS 

Paid Bill 

Payment Method 

Bank Alaraby Bani< 

Please Keep The Receipt To Proof Payment Proccess. 

Payment Date: 

The Bill Was Paid 

Hos PAGE] ea.-.-- 
. R rt Page Snapshot. Figure [6.18] Consumption Receipt .epo 
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6.6.2.9 Bill Details before Changes 

ssue elate 
I 1111/2004 ayment date 'counter no 

7 

•9/11/2004 12345 

1/11j200+ 10/11/zoo4 unpaid 9jipzoos 
10/11/2004 

7 

12345 

7 

3 

....... ······ · j·1i12/2004 ··- ···-·· 10/12/2004 - :unpaid · : <NULL> · 12345 I 

races onrass ("") (C s 7 
yaraos 1arras ad asps'ass1 
·;i/5/2006 5/15/2006 . paid . I 12/7j2006 

5/15/2006 paid \ 12/7/2006 1/5/2006 

! 12345 _ 

12345 
I 

[ jo 
'9 

7 6/6/2006 6/6/2006. paid j 12/6/2006 j 12345· 
I 

7 
10. 1 
·------·-----·- --~---~~ - .. 
11 7 

ii 7 ,,.,_ 

1/10/2004 

I 12/12/2006 
. i i2it2i2006 ·- - 

10/10/2b04 paid 10/10/2004 : 12345 

12/15/2006 paid. 

12/15/2006 ! paid 
;unpaid 
I 

1/1/2006 iJ 2345 
12/74200s izss { 

<NULL_> -~-11--11-1----l 
I 

Figure [6.19] Bill Details Table Before Changes Snapshot. 

6.6.2.10 Bill Details after Changes 

: 1/li/2004. \ 10/11/2004 paid 9/11/2004 12345 Er Er rc I 1/12/2004 , ----- 
. i .. --··---- ····-··~-------·· --0i,2,2006 J 12345 

-··-·-· . ··--······ ······· ... ·-- ·,-· · 1····-o··-o··-6--- -·-·· ,. 1 of 1/2006 [paid 7 1 1 2 : _ . --·- -·- -···------·-· 
! . ·····-·····; --•········. __ · ; __ ·_ ------- --·-1 ·d ·---·-··-··-·· 12/6/2006 12345 - - r ii2/200o i 10/2/2006 pa1 -- --- --- - ----------- 
' 5 ltl : , ---- - --·- -·-:ci ··-- -- ---- - fa/7/2006 12345 
.t ····-·········· ·--·. - ,-1/5/2006 i5/15/2006 pal --------· ·----l 
r-: . 67_ . ·•. ---------·!,;~ ... ··- .... l(sf2□06 .. --· --~s11s12006 - - - iiaid- --- -· --· - ·121712~6 - __ t=~=-----; · -· ... L-------· .. ""paid iT2/6/2006 112345 \ 
IC: - a ----!,-7----····-· -----· ·•- ·61612ofi6- .. i6/6/2006 I _: . ·-··· . ··-- ----..!----·•-- ----, · .. .. __ ... - .... - .. er ··· ·-- · 10110,2004 112345 I 

I -- - 4· - -- i 10/10/2004 ,pa1 . ·- ·----· 
9 -----i-.,-- ·-·---· - ·-·· 1/10/200 .J - .------ -·-- - ··+··-:-d· ---·-· ..•. --· 17i72006···· t 12345 I 

I - · --··· ----· :12/15/2006 pai . .! . _ , 
-,----J,--- 1zi2/206_ ',g '12f[zoo6 12345 j 
10 

l: 
1 

. · · : 12/15/2006 ,Pa ! ----1--·· - - -., •.. _12/12/2006 ! -----··· ---,--·-:-·------·-·,<NULL>- 11111 I 
1 e- norpoos orsroos °f ­ ·r· 12 ·-=_ ~---- . ....!-----·-··--- 

» 2 
3 7 

·1 Table After Changes Snapshot. 
Figure [6.20] Bill Detat s 
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6.6.2.11 Bank Account Table Before Changes 

nt no ime 

wisam 

fadel 
i 

. ::~::, ----. eJ,_- _··_· ·-_·_-_·_••·_···_.1-:-::-:-::----l 

{account_total balance '·iassword 
1469 123456 

too 'rzsnss 

: saeb .. ---·~ooo□--·---- -------1-23-4-56----1 

! 
hebron municipality e241 "J 123456 

Figure [ 6.21] Bank Account Table Before Changes Snapshot. 

6.6.2.12 Bank Account Table After Changes 

! wisam i 1469 . ·--f 23456 
·······-·-···-- . -····-,fade! .... ---·-·-:1000··--· r23456 

________ J ... --·-·---lf~l-82 r------i i2345._6 1 
'3l; • 3 : nour ' I ' 
If . l __1.------------ 
; t , • ----· ---- i 5000 j123456 ].4 samer ! . I ' . . ---·-·-·~--r--·-- '. ~ ---·-·------·- ·tsae5 .______ i 200000_____ 123456 

I [ 5 __ L~--r- r- 12345_6_. _ 

[hf1= 
t Table After Changes Snapshot. 

Figure [6.22] Bank Accoun 

TA5s laccourE a Balance [password 
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6.6.2.13 Bank Transaction Tabl B ~ e fefore Changes 

r 
l' 2 2 ; 

beneficiar 
'1000 

100o 

ment amount ' ra ment date 
406 12/6/2005 

565 . - - - .... - ..... -- 12/6/2005 

p; s I 1 
I 

1000 506 12/6/2005 

12 
i ···------ --- .. ··-12 
l 

1000 506 12/6/2005 

12/7/zoos 

2 
i 

1000 

1000 

1000 

506 12/7/2005 

506 12/7/2005 

....... ·--- .... --·--· 
256 12/7/2005 

506 12/7/2005 

506 12/9/2005 

I 

\ 2 1000 . 
~.al-------··· I __ . , .. I ------- .. -----·---·------·-·•·· J1 i 1000 1--------l--- 

! I 
I I 

1 "100o 
! 

9 

11 25 1/1/2006 
·--·-···--·-·-·- -----··· ·-··· ! _ 

Figure [6.23] Bank Transaction Table Before Changes Snapshot. 

6.6.2.14 Bank Transaction Table After Changes 

Figure [6.24] Bank Transaction After Changes Snapshot. 
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Chapter Seven System Maintenance 

7.1 Introduction 

The maintenance chapter describes how to start working with the system; the 

establishment of the environment that the system will work in, what is the process of 

deployment, and the maintenance plan. 

7.2 Migration 

The deployment of the system must be built by certain steps so that to work 

properly within its environment; the production environment has to be established, 

configured, and a decision of operating on the new system must be taken considering all 

constrains and risks of the process of migration to the new system. Toward deploying and 

migrating to the new system we describe here the steps that must be done: 

1. Establishment of the production environment: 
The minimal requirements of deploying the system are described in chapter 

two [system specification], and the needed configurations for the machine running 

the system are described in chapter five [Coding and implementation]. For 

example, we say that our software system will not operate on a machine that 

doesn't have the .NET Framework, so that the company that decides to work on 

our system must have all of the production environment elements. 

2. Deciding to deploy the new system: 
A decision of the deployment of the new system must be taken according to 

the plan of the deployment and migration to this new system, these are managerial 

issues and managers with their company capabilities are responsible for doing so. 

Does this system cover our requirements? Do we have the minimal requirements 

to deploy it? How could we deploy it? 
Here we say that our system was tested and we found that it works well as it 

should be, the system can operate immediately whenever a suitable production 

environment is created, but we say that our software is an integrated system that 
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must run with its all parts integrated, nevertheless the system may not work 

properly. Now, the way of migration to it depends on the technicians and 

managers recommendations in the company that wishes to deploy this new 

system. 

3. Running the system: 

The aim of having the new system is to work on it, after it was being 

designed and tested during the development process, and whenever a company 

buys it, decides to migrate to it, and deploy it, the system will operate and run. 

7.3 Maintaining the system 

When running the system there is always a possibility for failure, errors, and other 

types of problems that may appear. We describe here the maintenance plan that covers 

some of the actions that is to be taken when certain situations occur: 

1. Backup: 
This is an issue where the adaptation of the backup methodology [type and 

time interval] is determined and implemented by the company working on the 

system itself. The backup on the system database could be configured by means 

that are provided by the producer company of the DBMS that we have used in our 

software system which is Microsoft© on its DBMS product [SQL Server 2003]. 

2. Error reporting : 
When errors occur, certain actions are to be taken as the contract agreement 

describes the conditions and situations of the maintenance and the responsibility 

allocation on the contract sides. 
Our system provides a simple way for reporting certain errors immediately 

when they occur, means of messaging on the computer screen describing what the 

problem is are implemented. 
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3. Upgrade: 

This process 1s to be carefully implemented if it is essential and by 

considering the software producers. Upgrading to the new system doesn't need a 

previous software, all what it needs is the production environment that was 

described earlier in this chapter. 
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Chapter Eight Conclusion and Recommendations 

8.1 Introduction 

In the Conclusion and Recommendations chapter we will provide 

recommendations that result during our system development and implementation 

processes. 

8.2 Conclusion 

The work team has concluded the following: 

• The web-based system is work beside the traditional system, and both choices 

are available to consumer to select the suitable method to pay his bill. 

• In the other hand the web-based systems reduced the time and efforts for both 

consumer and E-Service provider "Hebron Municipality", and increase the 

efficiency of service during the payment process. 

8.3 Recommendations 

The project team recommend for the following works and enhancements on the 

system: 
l. Implement this system in the real environment. 
2. Integrate our system with real web services like Bank Account system to 

enable our system to check the Bank Account information validity, and 

currency rate exchanger. 
3. Inform the consumer with new bills via consumer e-mail accounts at time. 
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