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Abstract

Cellular systems Subscribers experience a problem in receiving and paying bills on
time. Many solutions were developed to overcome this problem. One of them was to get
and pay the bills online, but this solution demands that the Subscriber should have a
desktop computer with an Internet access and of course armed with the necessary

knowledge of using it. In addition to that, the Subscriber should be right there on his desk

This system comes into sight to take the advantage of the WAP' service available in
the cellular phones to enable the subscriber to view their bills and provide them with
payment procedures as well as to view a variety of announcement and advertisements any

time and anywhere; all what is needed is WAP service enabled cellular phone.

The System consists of two main parts: One part is for the System Administrator with

the purpose of managing the system. The other one is the WAP system for the Subscriber.

The first phase is the system requirements definition and locating the system
specification, the outcome of this phase is that the system should provide the Subscribers
with the ability to get their bills and providing payment procedures, also to view their
announcements, based on their service type, but previously authenticated. In addition,

cellular provider can make use of it by advertise on this WAP service.

The system has been designed using UML? 2.0. This methodology was selected to
serve the Object Oriented Implementation of the system; in this phase classes and many

UML diagrams are developed.

Based on this design an Object Oriented programming language (visual C#) is used for

writing the code, Microsoft Visual Studio 2005 has been used as a developing environment.

Finally all required tests were performed on the system. And a special type of testing
was also performed using the mobile emulators to ensure that the system work across the

Varity of cellular phones brands and mobile generations.

' Wireless Application Protocol.
* Unified Modeling Language.
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Chapter One Introduction

1.1 Initiation

One of the novel Technologies that emerged in the recent few years is the WAP
technology, which walks in bold steps into providing the internet capabilities into the
mobile devices, this technology’s main implementation became the M-commerce and M-

Business.

This Project comes to take the advantages of the WAP technology and as an
implementation of the M-commerce concept, to provide Billing system for the Cellular
phone users. Enabling users to access and manipulate their cellular phone bills and other

information such as announcements and advertisements.

The idea of the billing system for the cellular phone users is selected from dozens of
ideas, that’s because most cellular service providers in the area provide the WAP service
via GPRS® for the bill users and do not provide the service for the pre-paid users at this
time, so the idea will take a higher chance to implement, and it is expected that the

Subscribers will have WAP service in their cellular phones.

1.1.1 Advantages of the system

The advantage of this system will cover both the cellular service provider and the
Subscriber; the cellular service provider will increase the probability for the subscribers
to see the bill at the convenient time and avoid the classical problems of the bill delay, in
addition to announcements, promotions and advertisements that will be viewed by the

subscriber.

Conversely subscribers will access their bills and other information via cellular

phone at any time, specially those subscribers with limited computing capabilities.

* General Packet Radio Service.
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1.2 M-Commerce

M-Commerce which is the mobile devices and wireless networking environment

necessary to provide location independent connectivity.

M-commerce covers many fields, for example: information based service,
purchasing goods and online trading, Entertainments, Billing and Financial services, and
this field of implementation is the most success because of its nature of no need for high

bandwidth and graphics like the other fields, and this system can be categorized under it.
This system tries to take the advantages of the M-commerce over the traditional E-

commerce 1.e. service focused, wireless access.

1.3 WML and System Development

From the set of the available technologies for developing such systems, WML was
selected. WML stands for “The Wireless Mark-up Language.” A software language
associated with the WAP architecture that enables contents to be delivered to mobile

phones.

The system is developed using Visual Studio.NET 2005 and code was created using
Visual C#, these pages were then parsed into xHTML when the page is requested.

xHTML is a development language based on XML and inherits advantages over
WML that allows contents to be viewed in any WAP enabled phone.
1.4 Limitations

Development of such a system suffers from many limitations, during development
and during the working environment. The development problems were solved by

following the standards as described later.
In the working environment this system tries to coup with the following limitation:
1. Narrow Bandwidth.
2. Small cellular phone screen with low resolution.

3. Small memory capacity and computing capabilities.
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4. Limited input capabilities

1.5 WAP

The WAP,is network architecture for wireless data communication designed to

provide web-like contents to cellular phones.

In this System the WAP protocol is used because it is designed to carry the WML
contents, in addition it is an open standard from the Open Mobile Alliance (OMA)
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Figure 1 WAP System Architecture

1.6 Mobile Generations and Connectivity

WAP can be used to support a variety of radio technologies that belong to different

mobile generations.

The following table summarizes and compares between the mobile generations and the

radio technologies that are used in that generation:
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1G 2G 2.5G 3G

Technology | AMPS | GSM,TDMA,CDMA | GPRS,HSCSD,EDGE | UMTS,WCDMA

Bandwidth | Low Low Medium High

Security None High High High

Figure 2 Mobile Generations

This system will work on the technologies that support the (WAP 2G and up) but not all
of its features will work. The cost of these technologies is high compared to the next

generations because of the limited bandwidth and capabilities.

What available today in the market from the cellular providers is 2.5G technologies
especially GPRS, this technology (General Packet Radio Service) provide a narrow band
for transmitting the data, it also will always provide the Subscribers with one connection

with a fixed cost.

1.7 What is needed to make the system work?

This system needs following features, for cellular phone, service provider and the

WAP servers:

1. WAP enabled phone that is connected to the cellular provider via one of the

2G or higher technologies described above.
2. The service provider should provide a connection to the WAP hosting servers.

3. A data enabled Subscriber Identity Module (SIM) to identify the phone and

provide an identity to let the data be delivered to the correct destination.

1.8 The Standards

It is a problem to develop a system in such environment with a variety of cellular

phones with different capabilities from different manufactures, also with a WAP service
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from different providers with different speed; in addition there are many programming

languages with different versions.

To solve this problem, a standard should be followed. This system follows the
standards from the Open Mobile Alliance (OMA), which compromises a group of

companies and organizations.

This alliance provides specifications for the WML and WAP, and to make sure that
an application goes behind these specifications they provide a free testing tool called
Openwave emulator, and using this tool the tested application can work fine at any

cellular device supported from this alliance.

In the development process of this system all the systems WAP pages are tested
using the Openwave emulator, so it true to say this system can work fine on any WAP

enabled cellular phone.
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Chapter Two System Specification

2.1 Introduction:

In this chapter we will introduce specifications of the system requirements, which

become as a result of studying the analyzing the system.
This chapter will include the following:
+ The System objectives.
¢ The Functional requirements.
¢ The Requirements Specification
¢ The Non-Functional requirements.
+ Allocation of roles of system developers.
¢ The Project’s Constraints.
+ The Feasibility study
o Alternatives
o Cost-Benefit analysis
o Risk evaluation
o Economical Study
o Time Feasibility

o Technical feasibility

©)

Legal feasibility

2.2 System objectives:

This system intends to provide a new approach of the billing systems for the cellular
phone users, by making it possible for the WAP service subscriber to view and pay their

bills via the mobile phone. In addition, it will support the cellular service provider with a
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new way of billing technique and collecting charge. All of these will be by the following

sub objectives:

1.

2.

Billing the WAP system including the database that contains the billing data.
Enable subscriber to view his bill.

Providing accessible system with simple GUI.

Providing robust and secure system.

Providing efficient help and support.

2.3 Functional requirements:

1.

6.

7.

To achieve the system objectives, the following functionality should be

provided by the system:

Provide subscribers with authenticated tools and facilities.
Collect the needed information about subscriber.

Provide cellular users with the ability to view the bill information.

Provide cellular users with the ability to access the bank page to pay their
bills.

Provide managerial tools for the system administrators.

Provide subscriber with help tools and facilities.

The following matrix shows the matching between the system objectives and the

functional requirement of the system:
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Table 1 Functions-Objectives Matching Table

Objectivel | Objective 2 | Objective 3 | Objective 4 | Objective 5
Function 1 \ \ \
Function 2 \
Function 3 \ \
Function 4 \
Function 5 \ v
Function 6 v

2.4 Requirements specifications:

This clause contains the specification of the functional requirements of the system:

2.4.1 Provide subscriber with authenticated tools and facilities:

+ Subscriber registration.

*

*

*

*

Subscriber login.

Subscriber logout.

Subscriber forgotten password.

Unsubscribe account.

2.4.2 Collect the needed information for subscriber:

+ View subscriber data.

+ Modify subscriber data.

+ Change subscriber password.

2.4.3 Providing cellular user with the ability to view the bill information:

* View previous bill.
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+ View current bill.
2.4.4 Provide cellular users with the ability to access the bank page to pay their
bill:
+  Where and how to pay.

+ Bank login.

2.4.5 Provide managerial tools for the system administrators:
¢ Administrator login.
+ Administrator logout.
¢ Administrator forgotten password.
¢ View administrator data.
+ Modify administrator data.
¢ Change administrator password.
+ View subscriber data.
+ Modify subscriber data.
+ Change subscriber password.
+ New subscriber registration.
+ Unsubscribe account.
+ Modify bank-supported list.
+ Manage bill information.
+ Administrator help.
+ Help editor.
+ Update advertisements.
+ Update service type announcement.

+ Update subscriber announcement.
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2.4.6 Provide subscriber with help tools and facilities:
* View subscriber help.
+ View advertisements.
+ View subscriber announcement.

+ View service type announcement.

2.5 Non-functional requirements:
The following characteristics should be available in the system to achieve its
objectives.
2.5.1 Security:
+ Subscriber side: include secure and authenticated login.
+ Server side security: include secure and authenticates login only for administrator.
+ Bank account security: this related to the bank system.

+  WAP environment security.

2.5.2 Robustness and reliability:
+ supporting the expected number of users,

+ Avoiding system failure due to any reason.

2.5.3 Speed and performance:
+ Cope with WAP bandwidth limitation.

+ High response to the user request.

2.5.4 Usability and friendly:
+ By expecting all type of users with no or low computing skills.

+ By asking the subscriber to enter the least amount of data because of the cellular

phone keypad limitation.
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2.5.5 Compatibility:

¢ The system should provide the service to the largest number of mobile phones

available in the market.
¢ The system should support the largest number of the cellular phone built in
browsers.
2.5.6 Appearance:
+ Provide good Appearance cope with the limited screen size.

¢ The diminutions of the graphics, which target the cellular device, should be small

due to small screen display.

+ In addition, the graphics file size should be small, due to the bandwidth limitation.

2.6 Constraints:

This clause of the system specification describes the constraints that the systems
adapts with or avoids:

+ User Resistance: Because WAP service is very novel, we expect that most of

users prefer the tradition billing methods, so we develop this system to work with

the existing system.

+ Lack of Standards: Because WAP is novel technology, there are no clear

standards for development.

¢ Cellular phone support: the built in mobile browser.

+ Special site for Administrator Management: due to the limitations of the

cellular phone, system management cannot be done through the WAP, and this

requires building specially Administration site for him.

*

Cellular phone service provider:

o Week WAP environment infrastructure.
o The WAP service is not fully supported for many users.

o Limited information about their system they provide for us.
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2.7 Allocation and trade offs:

2.7.1 Allocation of roles of team leader:
+ Team leader: responsible for
o Project planning.
o Scheduling and controlling flow of system development processes.
o The integration of the team member's work.
+ Software engineer: responsible for
o Requirements collecting and analysis.
o System design.
o Documentation: writing, modifying and backup.
o Development millstones: tracing and changing.
¢ Graphic designer:
o GUI design of the WAP pages.
o Documentation Formatting and Publishing.
o Graphic Design of the Administrator site.
¢+ Programmer:
o The system programming.
o Implementation.
o Testing.

o Must have enough experiences in the ASP.Net and WML

development environment.

2.8 Feasibility study:

This clause will discuss the alternatives, resources, cost-benefit analysis and risk

evaluation that may be occurring during the project development process.
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2.8.1 Alternatives:

2.8.1.1 Topology:

+ Traditional topology: getting and viewing the bill by visiting the subscriber
support center or by the post office, this is a good and high security topology but
suffers from the high cost and delivery problem like delays.

*  Web based topology: a good alternative delivered because of its lower cost than
the Traditional Topology but suffers from many weaknesses like, that not all users
have the skills to use the internet and the subscriber needs to be on the desktop to

use this service.

+  WAP topology: In the WAP topology as one of the m-commerce, applications
provide location independent service and low cost, in addition, that subscriber
needs very low computing skills, and in most cases, the WAP service is available
on their cellular phones.

2.8.1.2 Environments:

The environment of the project includes the cellular company subscriber who uses
bill system.
2.8.1.3 Technical feasibility:

To develop such a dynamic system that manipulates database information only the
ASP.NET technology with WML can be used and no other technology will be necessary.
2.8.1.4 Legal feasibility:

In the normal situation there are no limitations or policies on such business projects,
so when we want to implement the project we do not need to take a license, and there are

no illegal issues.

2.8.2 [Economic feasibility:

This section discus the feasibility of the project:
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2.8.2.1 Development cost:

+ Hardware:

The following table lists the costs for the hardware that are needed to develop the

system:
Table 2 Development hardware cost
Item No. of unit | Unit cost Available Subtotal

PC(AMD 3000 MHz, 3 $500 Yes $1500
1GB RAM, 80GB
hard disk)
Cellular phone 3 $250 Yes $750
support WAP

Total $2250

+ Software:

The following table lists the software needed to develop this system and their costs:
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Table 3 Development software cost

Item No. of unit Unit cost Available Subtotal

Microsoft visual studio 1 $1219 Yes $1219
2005 professional
edition with MSDN
2005 professional

Microsoft office 1 $293 Yes $293
professional 2003

Microsoft office Visio 1 $120 Yes $120
professional 2003

Mobile emulators 1 Free Yes $0
Adobe PhotoShop C S2 1 $285 Yes $285
Microsoft windows XP 1 $96 Yes $96

professional with

service pack 2

Magic Draw UML 10.5 1 $1599 Yes $1599

enterprise edition

Total $3612

+ Human Resources:

The following table lists the costs for the human resources needed to develop this

system:
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Table 4 Development human cost

Team member Number Cost/Month Available Subtotal
IT students 3 $800 Yes $2400
Supervisor 1 $1200 Yes $1200
Total $3600

The following table summarizes the development cost:

Table 5 Development cost summary

Total
HW $2250
SW $3612
Humans $3600
Others $1000
Total $10462

2.8.2.2 Running cost:

In this section, we list the costs needed to implement this system:
+ Hardware:

The following table lists the cost for the hardware that is needed to put this project

under production:
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Table 6 Implementation hardware cost

Item Number of unit Unit cost Available Subtotal
Server $3000 Yes $3000
computer
Total $3000

+ Software:

In this section, we list the cost of the software that is needed to implement this

project:
Table 7 Software implementation cost
Item No. of unit Unit cost Available Subtotal
Net Framework 2.0 1 Free(included Yes $0
with visual
studio)
Windows server 1 $595 Yes $595
2003 standard
edition
Domain Name( per 1 $8.95 Yes $8.95
month)
Internet 1 $100/month Yes $100
connection( 1024Kb
ps)
Total $703.95
+ Human:
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This following table lists the employees and other humans needed to implement the

project, and the cost of each.

Table 8 Human implementation cost

Member Number Cost Total
Functional employee 2 $600 $1200
Administrator 1 $1200 $1200
Total $2400

The following table summarizes the development cost:

Table 9 Implementation cost summary

Total
HW $3000
SW $703.95
Humans $2400
Total $6103.95

2.8.3 Cost-benefit analysis:

This clause lists the benefits gained from implementing this system, and compares

them to cost.

2.8.3.1 Cellular service provider benefits

+ Decrease the managerial and employees cost.
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+ Improve the quality of service by avoiding the traditional system problems like

the bill delivery delay.

+ Increase the availability of the service to 24 hours a day 7 days a week , also the

service will be available world wide from any WAP enabled phone.

+ Increase the subscribers in the WAP service.

2.8.3.2 Consumer benefits:
+ Reduce time and cost needed for viewing the bill and login to the bank to pay it.

+ Facilities to subscriber to login bank system to pay his bill.

2.8.4 Evaluation of risk:

This section lists the expected risks that may face the system and system
development process, here some producers are suggesting avoiding or minimizing the

risks effects.
+ New system resistance

This resistance may take two facts, first from the cellular provider stuff and to solve
this problem we suggest to give them the sufficient training before running the system,
the other fact of the resistance from the subscribers, here we suggest that the system work

aligned with the existing system.
¢ Cellular service provider weakness

We expect that the subscribers of this service will increase, so the demand on the
servers and the bandwidth will increase, this will reduce the quality of the service and
affect the system robustness, here we suggest that the cellular service provider should

study and expect the number of users and implement this on the system infrastructure.
¢ Subscribers fear

The system subscribers may fear from manipulating private data especially the
banking information, here we suggest that the cellular provider promote for this new

service, and implement the highest security procedures.

¢ Cellular Network Reliability
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Problems may appear here because of problems of the GSM networks, which will
affect the WAP service. We suggest that if the cellular provider expects this service to

provide another alternative for the billing system like the traditional system.

2.8.5 Time feasibility:

In this clause we allocate the time available for the tasks needed for the system
building process, this allocation depends on that the system building time is one semester

period (15 weeks).

2.8.5.1 Time schedule:

The following table describes the tasks and the weeks we assign for them, also we
notice here that some tasks can take place in parallel with other tasks; this parallelism is

demonstrated in the Gantt chart

Table 10 Time schedule

Task Work Time in weeks
T1 Information gathering and system 2
specification.

T2 Software requirement specification 2

T3 System design 6

T4 Coding and implementation 4

T5 System testing 3

T6 System maintenance 2

T7 Documentation 15

2.8.5.2 Gant chart for time schedule:

The Following Gant chart shows the time allocation for each task:
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Table 11 Gant chart for time schedule
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Chapter Three Software Requirements Specification

3.1 Introduction

The requirements were collected and analyzed in the previous chapter. In this chapter

we discuss the functional details description and details for each validation and

constraints. This chapter includes the data flow diagram, data dictionary, database

requirements and database dictionary.

3.2 Functional details description:

In this part, we list the system function in each system requirements with some

description for each one:

3.2.1

*

3.2.2

Provide subscriber with authenticated tools and facilities:

Subscriber registration: each subscriber in cellular company is able to register in

the WAP system to enable him to view his bill on his cellular phone.

Subscriber login: this function is the only method for the subscriber to login to

their account using cellular number and password.
Subscriber logout: this function enables subscribers to end their sessions.

Subscriber forgotten passwords: this function enable subscriber to remember
his/her password by writing phone number then the secret question well appear
and the subscriber types the answer and clicks button "ok", finally the subscriber

password comes out to the subscriber.

Unsubscribe account: this function allows the subscriber to annulment his

account.

Collect the needed information for subscriber:

View subscriber data: this function enables subscriber to view his information

which was recorded by him when registered to the service.
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*

3.2.3

3.2.4

3.2.5

Modify subscriber data: in this function the subscriber can change his data that is

stored in the database by calling the administrator.

Chang subscriber password: this function enables subscriber to change his
password only when he login the service, this is do by typing old password , the
new password and forget it, then click button submit.

Provide cellular user with the ability to viewing the bill information:

View previous bills: this function well enable subscriber to view his last three

bills.

View current bill: this function will enable to subscriber to view his current bill.
Provide cellular user with the ability to accessing the bank page to pay his
bill.

Where and how to pay: this function viewing to the subscriber information about

which bank he can use to pay his bill, and how he can pay.

Bank login: this function enable subscriber to login bank account

Provide managerial tools for the system administrators:

Administrator login: this function is the only method for the administrator to

login to his account, login using administrator ID and password.
Administrator logout: this function enables administrator to end his session.

Forget password: this function enables administrator to remember his password
by writing administrator number then the secret question well be appearance and
the administrator typing his answer and click button "ok", finally the password

well be appearance.

View administrator data: this function enable administrator to view his data,

which was save in the system.

Modify Administrator data: this function enable administrator to modify his data

that is stored in the database.
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*

Change administrator password: this function enable administrator to change his

password.

View subscriber data: this function enable administrator to viewing subscriber

data, which is stored in the database.

Modify subscriber data: this function enable administrator to modify subscriber

data.

Change subscriber password: this function enable administrator to changing the

subscriber password.

New subscriber registration: this function enable administrator to add new

subscriber to the system by registering his data.

Unsubscribe account: this function enable administrator to release account for

the subscriber from the system.

Modify bank-supported list: this function enable administrator to add and release
bank from bank supported list.

Manage bills information: this function enable administrator to manage bills

information by modify, add, or release data.

Administrator help: this function enable administrator to view directions about

how to use the system.

Help editor: These function enable administrators to modify subscriber help by

add, delete, and update the directions.

Update advertisements: this function enable administrator to changing the
advertisement on the system by add new advertisements or delete previous

advertisements.

Update service type announcements: this function enable administrator to
changing the service type announcements on the system by add new or delete

previous announcements.
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* Update subscriber announcement: this function enable administrator to changing
the subscriber announcement on the system by add new or delete previous
announcement.

3.2.6 Provide subscriber with help tools and facilities:

*  Viewing subscriber help: the subscriber should get help to deal with the WAP

system and using the system.
* Viewing advertisements: this function enable subscriber to see the advertisements.

*  Viewing service type announcement: this function enable subscriber to see the

announcements that about the type of his service.

*  Viewing subscriber announcement: this function enable subscriber to see the

announcement that about the subscriber

3.3 Functional details specification:

In this clause, we discuss the details of each system functionality, its description,
inputs and outputs, source, destination, pre-condition, post-condition and what's required
for it.

3.3.1 Subscriber functional specification:
+ New subscriber registration specification:

Table 12 New subscriber registration specification

Function New subscriber registration.

Each Bill subscriber in The cellular company able to
Description register in the WAP system to enable him to view his bill

on his cellular phone.

Cellular number, password, confirm password, secret
Inputs i
question, answer.

Source WAP form
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Outputs Confirm massage.
Destination Database
Require Subscriber WAP form

Pre-condition

The subscriber should visit welcome page.

Post-

condition

Subscriber can sign in to his main page.

Procedure

this function will first request subscriber cellular number
and password, then an expression validation will be applied
on the inputs, if the validation does not succeed, an error
message will be displayed, if not, the user will be
authenticated by searching the database, and if the
authentication does not succeed an error message will be
displayed, if not, validation for the requested service will be
performed by accessing the database so that no subscriber
will have more than one profile, if the validation does not
succeed an error message will be displayed, if not, the
function will request the subscriber cellular number and
login password, then an expression validation will be
applied on the inputs if the validation does not succeed an
error message will be displayed, else user profile will be

created and sent to the database.
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+ Subscriber login specification:

Table 13 Subscriber login specification

Function Subscriber login

Description This function is the only method for the subscriber to login
to their account login.

Inputs Cellular number, password.

Source WAP form

Outputs Subscriber main page.

Destination

Require Subscriber WAP form

Pre-condition

Registered subscriber

Post- ) i
User can view his page.
condition
this function will request cellular number and password,
then the validation expression will be applied on the inputs,
if the validation does not succeed an error message will be
Procedure displayed, if not, the function will use the inputs to

authenticate the user again, if the authentication does not
succeed an error message will be displayed else subscriber

main page will be drawn and sent to the user.
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+ Subscriber logout specification:

Table 14 subscriber logout specification

Function Subscriber logout.

Description This function enables subscribers to end their sessions.
Inputs Selecting to logout link.

Source WAP form

Outputs Welcome page

Destination

Require

Pre-condition

An existing subscriber session.

Post-

Return to the welcome page
condition

This function will request phone number, then search in the
Procedure

database when find it the system logout the subscriber.
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+ Subscriber forget password specification:

Table 15 subscriber forgot password specification

Function Subscriber forgot password.
Description This function enable subscriber to remember his password.
Inputs Cellular number, the answer secrete question.
Source WAP form
Outputs Secrete question, forgotten password
Destination Cellular company database
Require Login page
Pre-condition Subscriber should have a valid account
Post- )
Login page
condition
This function will return the password for the subscriber
Procedure who forgot his password. This doing after the subscriber
send his cellular number and asking the secret question.
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+ Unsubscribe account specification:

Table 16 unsubscribe account specification

Function Unsubscribe account.

Description This function allows the subscriber to annulment his
account.

Inputs Select unsubscribe link

Source WAP form

Outputs Call Administrator page

Destination Cellular company database.

Require Login page

Pre-condition

Subscriber should have a valid account

Post-condition

Subscriber cannot login

Procedure

When the subscribe select the link the call administrator
page should be open and get the subscriber to connect to the

administrator.
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+ View subscriber data specification:

Table 17 View subscriber data specification

Function View subscriber data.
This function able subscriber to view his information,
Description
which was recorded by him when registered to the service.
Inputs Select view subscriber data link
Source Cellular company database
Outputs Viewing subscriber data page
Destination Cellular company database
Require Subscriber registration

Pre-condition

Subscriber login

Post- i )

View subscriber data
condition

The subscriber select view subscriber data link, then the
Procedure system request to the database and give from him the

subscriber data.
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+ Modify subscriber data specification:

Table 18 Modify subscriber data specification

Function Modify subscriber data.

Description In this function the subscriber can changes his data that is
stored in the database by calling the administrator.

Inputs Select modify data link.

Source Cellular company database

Outputs Modify subscriber data

Destination Cellular company database.

Require Subscriber registration

Pre-condition

Old subscriber information

Post- L )

Updates subscriber information
condition

The subscriber select modify subscriber data link then the
Procedure modify page appear to him which tell him to call the

administrator to modify his data.
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+ Change subscriber password specification:

Table 19 Change subscriber password specification

Function Change subscriber password.
This function able subscriber to changing his password only
Description . .
when he login to the service.
Inputs Old password, new password, confirm password.
Source WAP form
Outputs Change password page
Destination Cellular company Database
Require Subscriber login
Pre-condition Old password
Post-
New password
condition
The user asked to input his current password and then enter
Procedure the new password and confirm it. The system validates the

inputs value and then if it is true the password changed.
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+ View previous bill specification:

Table 20 View previous bill specification

Function View previous bill.

Description This function well enable subscriber to view his last five
bills.

Inputs Select viewing previous bills link

Source Cellular company database.

Outputs Previous bills page

Destination Cellular company database

Require

Pre-condition

Subscriber login the system

Post-

Can view the last three bills
condition

The subscriber choice view previous bills from the bill
Procedure

page, then system response by viewing the previous bills
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+ View current bill specification

Table 21 View current bill specification

Function View current bill.

Description This function well able to subscriber to view his current
bill.

Inputs Select view current bill link

Source Cellular company database

Outputs The current bill

Destination Cellular company database

Require Subscriber pay bill

Pre-condition

Subscriber login the system

Post- ) .

Give current bill
condition

The subscriber choice view current bill from the bill page,
Procedure

the system request it from the database and appearance it.
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+ Bank login specification:

Table 22 Bank login specification

Function Bank login

Description This function enable subscriber to login bank account.
Inputs Bank ID, password

Source Bank database

Outputs Bank page

Destination Bank database

Require Paying bill

Pre-condition Subscribe in the bank

Post-condition Can paying the bill

Procedure
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+  Where and how to pay specification:

Table 23 Where and how to pay specification

Function Where and how to pay
o This function view to the subscriber information about
Description '
which bank he can use to pay his bill, and how he can pay.
Inputs Selecting where and how to pay link
Source Bank database
Information about the bill payment procedures and the
Outputs
supported banks
Destination Bank database
Require
Pre-condition Subscriber login bank

Post-condition

Subscriber know how to pay

Procedure
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+ View subscriber help specification:

Table 24 View subscriber help specification

Function Viewing subscriber help

Description The subscriber should get help to deal the WAP system and
using the system.

Inputs Selecting Help

Source Cellular company database

Outputs Help page

Destination Cellular company database

Require

Pre-condition

Post-

condition

Procedure

Subscriber select the help link then it request to the
database and give the help page to him
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+ View advertisements specification:

Table 25 View advertisements specification

Function Viewing advertisements.

Description This function enable user to view advertisements
Inputs Select advertisement link

Source Subscriber

Outputs Advertisements page

Destination Cellular phone screen

Require Main page

Pre-condition

Subscriber login

Post-

condition

Procedure

Subscriber select the advertisement link then the system

give advertisements page.
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+ View service type announcement specification:

Table 26 View service type announcement specification

Function Viewing service type announcement.
This function enable subscriber to view the announcement
Description
thats related to the type of the service.
Inputs Select viewing service type announcements
Source Subscriber
Outputs Service type announcements page
Destination Cellular phone screen
Require Main page

Pre-condition

Subscriber must login

Post-
condition

The subscriber select service type announcement to view
Procedure the announcement that related to his service account in the

cellular company.
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+ View subscriber announcement specification

Table 27 View subscriber announcement specification

Function Viewing subscriber announcement.

Description This function enable subscriber to view his announcement
Inputs Select viewing subscriber announcements

Source Subscriber

Outputs Subscriber announcements page

Destination Cellular phone screen

Require Main page

Pre-condition

Subscriber login

Post-
condition

The subscriber selects the subscriber announcement link to
Procedure view his announcement, and then the system displays the

subscriber announcement page.
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3.3.2 Administrator functional specification:

¢ Administrator login specification:

Table 28 Administrator login specification

Function Administrator login.
This function well is the only method for the administrator
Description
to login to his account.
Inputs Administrator ID, password.
Source Web form
Outputs Administrator main page
Destination
Require Login form

Pre-condition

Administrator registration

Post- . .

Administrator login the system
condition

The administrator inputs his id and password then the
Procedure system send it to the database to validate it if it is true the

system open the main page for the administrator.
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¢ Administrator logout specification:

Table 29 Administrator logout specification

Function Administrator logout.

Description This function enable administrator to end his session.
Inputs Selecting logout

Source Web form

Outputs Administrator login page

Destination

Require

Pre-condition

Administrator login the system

Post-

Logout the system
condition

The administrator select to the logout link then the system
Procedure

end his session and return him to the login page.
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¢ Administrator forgot password specification:

Table 30 Administrator forgot password specification

Function Administrator forgot password.
This function enable administrator to remember his
Description
password.
Inputs Administrator id , answer the secret question
Source Web form
Outputs Forget password page
Destination Cellular company database
Require Login page

Pre-condition

Administrator registration

Post- . .
Administrator take his password
condition
The administrator typing his id and then the secrete
question appearance, then the administrator typing the
Procedure

answer, the system validate the answer then appearance his

password.
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+ View administrator data specification:

Table 31 View administrator data specification

Function View administrator data.
This function enable administrator to view his data that is
Description
stored in the database.
Inputs Select view administrator data link
Source Web form
Outputs View administrator data page
Destination Cellular company database
Require Administrator login

Pre-condition

Administrator registration

Post- ) .

View administrator data.
condition

Selecting the view administrator data then the system
Procedure request to the database and appear the administrator data on

the web form.
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+ Modify administrator data specification:

Table 32 Modify administrator data specification

Function Modify administrator data.
This function enable administrator to modify his data that is
Description
stored in the database.
Inputs E-mail, secrete question, answer.
Source Cellular company database
Outputs New administrator data
Destination Cellular company database
Require Administrator login

Pre-condition

Old administrator data.

Post-condition

Update administrator data

Procedure

The administrator select the modify administrator data link
then the system view the page and the administrator add his
new E-mail, secret question, answer. The system finally

stores new record in the database.
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+ Change administrator password specification:

Table 33 Change administrator password specification

Function Change administrator data.
This function enable administrator to changing his
Description
password.
Inputs Old password, new password, and confirm new password.
Source Cellular company database
Outputs New administrator password.
Destination Cellular company data base
Require Administrator login
Pre-condition Old password
Post-
New password
condition
The administrator input the old password, new password,
and confirms it then the system validates the information
Procedure

and if it is true then the new password should be saved in

the database.
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+ View subscriber data specification:

Table 34 View subscriber data (for administrator) specification

Function View subscriber data.
This function enable administrator to view subscriber

Description information, which was recorded by the subscriber when
registered to the service.

Inputs Select view subscriber data link

Source Cellular company database

Outputs Viewing subscriber data page

Destination Cellular company database

Require Administrator login

Pre-condition

Subscriber registration

Post- i )

View subscriber data
condition

The administrator select the link then the system request it
Procedure

to the database and give the subscriber data.
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+ Modify subscriber data specification:

Table 35 Modify subscriber data (for administrator) specification

Function Modify subscriber data.
In this function the administrator can changes subscriber

Description data that is stored in the database only when he login to the
system.

Inputs Inputs new subscriber data

Source Cellular company database

Outputs New subscriber data stored

Destination Cellular company database

Require Subscriber register

Pre-condition

Old subscriber information

Post- L )

Updates subscriber information
condition

Administrator inputs new data about the subscriber and
Procedure

stored it in the database
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+ Change subscriber password specification:

Table 36 Change subscriber password (for administrator) specification

Function Change subscriber password.
This function able the administrator to changing the
Description . . .
subscriber password only when he login to the service.
Inputs Old password, new password, confirm password.
Source Cellular company database
Outputs Change password page
Destination Cellular company database
Require Administrator login
Pre-condition Old password
Post-
New password
condition
The administrator input the current subscriber password, the
Procedure new password and confirm it. The system validates the

inputs ,if it is true the password changing.
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+ New subscriber registration specification:

Table 37 New subscriber registration (for administrator) specification

Function New subscriber registration.
This function enables the administrator to register new
Description o
subscriber in the WAP system.
Cellular number, password, confirm password, secret
Inputs i
question, answer.
Source Web form
Outputs New subscriber register
Destination Cellular company database
Require Administrator login

Pre-condition

The administrator should be login.

Post-

condition

Subscriber can sign in to his main page.

Procedure

This function will first request subscriber cellular number
and password, then an expression validation will be applied
on the inputs, if the validation does not succeed, an error
message will be displayed, if not, the user will be
authenticated by searching the database, and if the
authentication does not succeed an error message will be
displayed, if not, validation for the requested service will be
performed by accessing the database so that no subscriber
will have more than one profile, if the validation does not

succeed an error message will be displayed, if not, the
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function will request the subscriber cellular number and
login password, then an expression validation will be
applied on the inputs if the validation does not succeed an
error message will be displayed, else user profile will be

created and sent to the database.
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+ Unsubscribe account specification:

Table 38 Unsubscribe account (for administrator) specification

Function Unsubscribe account.

o This function allows the administrator to annulment the
Description

subscriber account.

Inputs Select unsubscribe link
Source Web form
Outputs Relies subscriber account from database
Destination Cellular company database.
Require Login page

Pre-condition

Subscriber should have a valid account

Post-condition

Subscriber can not login

Procedure

The administrator select the unsubscribe account then the
system request to the database and relies the account from

the database
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+ Modify bank supported list specification:

Table 39 Modify bank supported list specification

Function Modify bank-supported list.

Description This function enable administrator to add and remove bank
from bank supported list.

Inputs Bank number, bank name

Source Web form

Outputs Supported banks list

Destination Cellular company data base

Require Administrator login

Pre-condition

Administrator login

Post-
condition

The administrator select the modify bank supported list link
Procedure then the system give the modify bank page. The

administrator adds or update or delete from the bank list.
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¢ Manage bill information specification:

Table 40 Manage bill information specification

Function Managed bills information.
This function enable administrator to manage bills
Description ) ) )
information by modifies, add, or release data.
Inputs Selecting Managed bills information.
Source Web form
Outputs Bill managements page
Destination Cellular company database
Require Administrator login
Pre-condition Administrator login
Post- ) )
The subscriber have new bill
condition
The administrators add new bill to the subscriber account
Procedure by add the new entry to the bill form then the system
validate it and then save it in the database.
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¢ Administrator help specification:

Table 41 Administrator help specification

Function Viewing administrator help

Description The administrator should have a help requirement to know
how to use the system

Inputs Selecting Help

Source Cellular company database

Outputs Help page

Destination Cellular company database

Require

Pre-condition

Post-

condition

Procedure

administrator select the help link then it request to the

database and give the help page to him
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+ Help editor specification:

Table 42 Help editor specification

Function Help editor

Description This function enable administrator to modify subscriber
help by add, delete, and update.

Inputs Question ID, question, type, answer

Source Administrator

Outputs Subscriber help

Destination Cellular company data base

Require Administrator login

Pre-condition

Administrator login

Post- ) )
The subscriber can view the new help
condition
The administrator select the help editor link then the editor
page should be appear to him. He can add, modify and
Procedure

delete to the data in the subscriber help and then click ok to

finish this operation.
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+ Update advertisement specification:

Table 43 Update advertisements specification

Function Update advertisements.
This function enable administrator to changing the

Description advertisement on the system by adds new advertisements or
deletes previous advertisements.

Inputs Selecting update advertisements link.

Source Administrator

Outputs Advertisements

Destination Cellular company data base

Require Administrator main page

Pre-condition

Administrator login

Post-
condition
The administrator select the update advertisement link then
the system receive the wupdate page and give to
Procedure

administrator to choices, first to add new advertisement and

the second delete previous advertisement.
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+ Update service type announcement specification:

Table 44 Update service type announcement specification

Function Update service type announcement.
This function enable administrator to changing the service

Description type announcements on the system by add new or delete
previous announcements.

Inputs Selecting update service type announcement link.

Source Administrator

Outputs Service type announcement

Destination Cellular company data base

Require Administrator main page

Pre-condition

Administrator login

Post-
condition
The administrator select the wupdate service type
announcement link then the system receive the update page
Procedure and give to administrator to choices, first to add new

announcement and the second delete previous

announcement.
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+ Update subscriber announcement specification:

Table 45 Update subscriber announcement

Function Update subscriber announcement.

This function enable administrator to change the subscriber
Description announcement on the system by adds new or delete

previous announcement.

Inputs Selecting update subscriber announcements page
Source Administrator

Outputs Subscriber announcement

Destination Cellular company data base

Require Administrator main page

Pre-condition Administrator login

Post-

condition

The administrator select the update subscriber
announcement link then the system receive the update page
Procedure and give to administrator to choices, first to add new
announcement and the second delete previous

announcement

3.4 System context diagram

The following system context diagram represents the relationship between the

system and other systems, here; relationship exists with the cellular provider database,
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which contains user and bills information, this database also connected to the bank

system.

Cellular provider

billing Database system via WAP

Cellular billing

Bank System

Figure 3 System Context Diagram
3.5 Information description:

This section convert the data and the information in the project with describe the data

flow diagram and describe for each entity.

3.5.1 System data flow diagram:
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3.5.2 Data dictionary:

The Following Table shows the Data Dictionary for the system

Table 46 Data dictionary

Entity Type Description

Subscriber login Function Enable subscriber to
login the system

Subscriber Function Each subscriber able to

registration register in the service

Subscriber logout Function Enable to the
subscriber to exit his
account

Subscriber help Function Give subscriber
information about how
to use the service.

Subscriber forgot Function Give subscriber his

password password when he
forgot it.

View current bill Function Enable the user to see
his bill.

View previous bill Function Enable to the
subscriber to see his
last there bills

Bank login Function Enable subscriber to
login his favorite bank

Where and how to Function Give the subscriber
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pay information about the
banks and how to pay
by it.

View Subscriber Function Enable subscriber to

announcement see his announcement.

View service type Function Enable subscriber to

announcement see the announcement
that related to the type
of his service.

View advertisements Function Enable subscriber to
see the advertisements.

View subscriber data Function Enable subscriber to
see his data

Modify subscriber Function Enable subscriber to

data modify his data.

Unsubscribe account Function Enable subscriber to

remove his account.

Chang subscriber

password

Stored procedure

Change the current

password

Check password

Stored procedure

Check the correctness
of password in the

login process

Check current

password

Stored procedure

Check the correctness
of password in the
change password

process
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Add subscriber

Stored procedure

Add new subscriber to

the system

Check secret answer

Stored procedure

Check the correctness
of the Secret Answer in
the password recovery

process

Get advertisement

Stored procedure

Return the path of the
image in the
Advertisement display

process

Get password

Stored procedure

Return the password in
the password recovery

process

Get secret question

Stored procedure

Return the secret
question in the
password recovery

process

Get service type

Stored procedure

Return the service type
to be used in displaying
the service type

announcements process

Get service type

announcement

Stored procedure

Return the service type

announcements

Area menu

Stored procedure

Return the area
information to fill the

arca menu

Secret question Menu

Stored procedure

Return the area
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information to fill the

secret question menu

Service type menu

Stored procedure

Return the area
information to fill the

service type menu

Supported bank menu

Stored procedure

Return the area
information to fill the

supported banks menu

Update subscriber

Stored procedure

Used Update the

subscriber information

getWAPhelp Stored procedure Return question and
their answer
Administrator ID String A string that represent
the ID for the
administrator.
Administrator String A string that represent
password the password that the
administrator login the
system by it.
Administrator login Function Able administrator to
login the system
Administrator forgot Function Able administrator to
password remember his
password.
Administrator help Function Give administrator

information about how
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to use the system

Manage bill Function Administrator manage
information the bills information
Modify administrator Function Administrator able to
data modify his data

View administrator Function Administrator able to

data

view his data

Change administrator

Stored procedure

Change the current

password password

Manage bank Function Able administrator to

supported list manage the banks
which subscribed in the
system

Help editor Function The administrator able
to edit for the
subscriber help.

Update service type Function Able the administrator

announcement to update the service
type announcement.

Update subscriber Function Able the administrator

announcement to update the subscriber
announcement.

Update Function Able the administrator

advertisements to update the
advertisement.

FAQ Abbreviation Frequently Asked
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Question

OMA Abbreviation Open Mobile Alliance

GPRS Abbreviation General Packet Radio
Service

WAP Abbreviation Wireless Application
Protocol

WML Abbreviation Wireless Markup
language

GUI Abbreviation Graphical User
Interface

Cellular number String A string that represent

the number of the

cellular
addAds Stored procedure Add new
advertisements
addBank Stored procedure Add new bank in the
supported list
addHelp Stored procedure To add new
information in the help
addserviceTypeAnn Stored procedure Add new service type
announcement.
addUser Stored procedure Add new subscriber
changAdminPass Stored procedure Change the
administrator password
checkAdminLogin Stored procedure To check the
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Administrator Login by
ensure that the
password and user

name is match

delAds Stored procedure Delete advertisement
delbank Stored procedure Delete bank from the
supported list
delserviceAnn Stored procedure Delete service type
announcement
delSubAnn Stored procedure Delete subscriber
announcement
delsubscriber Stored procedure Delete subscriber from
the database.
mangedBill Stored procedure To add new bill to the
bills
passRecovery Stored procedure To recovery the
password from the
database.
passRequest Stored procedure To request secret
Question from table to
recovery forgotten
password
stopsubscriber Stored procedure To stop subscriber by
remove.
updateAdministrator Stored procedure Modify administrator

data
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updateBank Stored procedure Modify bank data

updatesubscriber Stored procedure Modify subscriber data

viewAdmin Stored procedure To view administrator
data

viewbank Stored procedure View bank

viewdate Stored procedure View cellular number
and date from bill table
to be compared before
add new table

viewhelp Stored procedure View administrator
help.

viewSub Stored procedure view subscriber first
name and last name
and cellular number to
be add new subscriber
announcements

viewSubscriber Stored procedure View subscriber data

viewSubService Stored procedure View subscriber

service type and the
cost of service and the
discount rate to used

this information in add

bill
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3.5.3 System interface description:

When Subscriber interact with the system he can't directly interacted with component
and subsystem or any function there should be a suitable way to enter data and use the
system as a whole so the interface here well solve this and ensure that the user can enter

the correct data to the system in correct way.

Interface should be simple and enter data as minimum as we can because the cellular
phone display size in input screen and output the entering controls as textbox is minimum

as we can.

According to the user interface, the System will support only Cellular User interface
and Administrator interface.
3.5.3.1 Cellular User Interface:

* Input:

In input screen that one of interface using validation control in the WAP well
decrease request in the network and increase the efficiency and ensure that the data entry
match the data type in data base so the data arrived to the database must be the valid data
only .

¢ Qutput:

The Output screen show user exactly what he won’t and the actual data that coming

from his request and display his data only this should be happen quickly and correctly.
s GUI

Graphical user interface should be simple and clarity to be uploaded quickly and tell
user what to do and what the next step and provide user with help and to lead him to the
correct use way.

3.5.4 Database requirement:

In this section, we will explain the needed data that we want to store it in the

database.
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3.5.4.1

*

*

*

Subscriber information:
Cellular number: subscriber cellular number that is subscribe the service..
First name: the first subscriber name.
Last name: the family name for the subscriber.
Password: the subscriber password that he can login with it to the system.

Secret question: the secret question that the system ask the subscriber when

forgot his password.

Secret answer: answer the secret question.

Bank name: the bank name that the subscriber by it pay his bill.

Bank number: the number of the bank that the subscriber by it pays his bill.
Account number: the number of the account in the bank.

Service type number: the number of the type of the service that subscribe in.
Area number: the number of the area when he lives.

Area name: the name of the area when he lives.

Bill information:

Bill number: the number of the bill.

Cellular number: the subscriber cellular number that the bill for him.
Date: the date of the day that the bill produced.

Service type number: the number of the service that he subscribes in it.
Service type cost: the cost that he pay instead of the service.

Internal calls: the amount of the calls that dial to cellular phones that from the

cellular company.
Land line calls: the amount of the calls that dial to the phones land.

External calls: the amount of the calls that dial to another cellular company.
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*

*

3.5.4.4

*

*

*

*

Rooming: the count instead of the rooming service.

SMS: the amount of the SMS massage.

GPRS: the amount of the GPRS service.

Discount amount: the discount from the bill depends on the type of the service.

Sum: the amount of the bill.

Administrator information:

Administrator number: the number id to the administrator.

First name: the administrator name.

Last name: the administrator family name.

Phone number: the administrator phone number.

Password: the administrator password that by it login the systems.

Secret question: the secret question that the system asked to administrator when

he forgot password.

Secret answer: the answer of the secret question.

E-mail address: the e-mail address for the administrator.
Area number: the number of the area when he lives.

Area name: the area name when he lives.

Announcement information:

Subscriber announcement number: the number of the announcement that related

to the subscriber.

Service type announcement number: the number of the announcement that

related tot the type of the service.
Advertisements number: the number of the advertisements that is replay.
Cellular number: the cellular number for the subscriber that have the

announcement.

93



+ Service type number: the number of the service that the subscribers subscribe in

it.
+ Text: the text that the announcement contains.

¢ QGraphic path: the path of the graph that replay in the advertisements.

3.5.4.5 Help information:
Question ID: the ID for the question that contains in the help.
Type: this includes the type of the service (WAP or web).
FAQ: this includes the questions in the help.

FAQ answer: this failed includes the answer of the questions.

3.5.5 Database data dictionary:
This dictionary describes the database fields, their names, type, and description.

Table 47 database data dictionary

Failed name Type Length
CellularNo Varchar 10
firstName Varchar 50
lastName Varchar 50
Password Varchar 10
PhoneNumber Varchar 10
E-mail Varchar 20
accountNo Varchar 10
serviceTypeNo Varchar 10
serviceType String 50
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Cost Money 8
discountAmount Money 8
billNo Decimal 9
Date Datetime 8
internalCalls Money 8
landLineCalls Money 8
externalCalls Money 8
Rooming Money 8
SMS Money 8
GPRS Money 8
Sum Float 8
areaName Varchar 50
areaNo Varchar 10
bankNo Varchar 10
bankName Varchar 50
announcementNo Varchar 10
Text Varchar 100
subscriberAnnouncementNo Varchar 10
advertisementNo varchar 10
graphicPath Varchar 80
secretQuestionNO Varchar 10
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secretQuestion Varchar 50
secretAnswer Varchar 50
QuestionID Int 10
questionText Varchart 50
Type Varchar 50
FAQ Varchar 50
FAQAnswer Varchar 50
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Chapter Four System Design

4.1 Introduction:

In this section we want to describe the system design, we describe each method as a
function by designing it in diagram chart. We describe the database model and the input

output design. The following diagram represents that:

System design

System Diagram Input Output

Chart Design DB design

User Interface e i — Administrator

Flowehart Design forms

DB Model

Figure 5 System design diagram

This section covers the following:

+ System diagram chart.
+ Input output design.

+ DB design.

¢ Test plan

4.2 System diagram chart:

4.2.1 Subscriber registration:

* Description: each subscriber in the cellular phone company able to register in the

WAP system to enable him to view his bill and pay it by login the bank system.
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+ [Interface:

o

o

Input: cellular number, first name, last name, and password, confirm
password, secret question, answer, area, service type, preferred bank,
account no.

Output: conformation massage

+  Constraints.:

o

o

o

o

o

All inputs must fail correctly.

The password must be at least 6 characters.
Password must equal conform password.
Password must not equal phone#.

The phone number does not duplicate.

*  User interface design.

Subscriber regesteration

g Last Name il Answer Service Type Account NO
= cellular # password
5
%
First Name Password Secrgt Area gecned
question Bank
=
il 3
B '
S N Subscriber
s registration
E- ¥
3 Conformation
g massage
=)

Figure 6 Subscriber regesteration user interface design

o Flowchart:
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Last Name, Password

Confirm password
Secret question

Answer , Area

Service Type
Prefer Bank
Account #

inputs a

failed

Yes

Password at

bl ast 6 charact

Yes

asswor:

No = confirm
asswor

Password

i@ 1= cellular
Yes
orrect inpu
A No format
Yes <
Run query
Yes

No

Output
Conformation
massage

End

Figure 7 Subscriber regesteration flowchart
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4.2.2 Subscriber login:

¢ Description: this is the only method for the subscriber to login to his account.
+ Interface:

o Input: phone number, password.

o Output: subscriber main page.
+ Constraints:

o All failed should fail.

o Phone number and password should be meeting the database.

*  User interface design.

Subscriber login
-
2
£ Cellular # Password
@
3 \ |
>
c A
e
B . .
c Subscriber login
>
L
-
>
(o8 A
5 .
o Subscriber
§ main page
>

Figure 8 Subscriber login user interface design

o Flowchart:
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Output Input
Error »/ Cellular #
massage / Password

A

Il inputs are
failed

Yes

alid Cellular
& password

Yes < >
v

Run Query

A

Output
Subscriber
main page

End

Figure 9 subscriber login flowchart

4.2.3 Subscriber logout:

* Description: this function enable subscriber to end his main page and back to
welcome page.
* [Interface:
o Input: select logout link.
o Output: welcome page.
+ Constraints:

o NON
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*  User interface design.

Subscriber logout
5
g
- NON
[0
(%]
)
A
c
2
‘g Subscriber logout
>
L
-5- A
=
>
° Welcome page
[0}
(2]
)

Figure 10 Subscriber logout user interface design

o Flowchart:
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Start

Select logout

Run Query

Output
welcome

page

end

Figure 11 Subscriber logout flowchart

4.2.4 Subscriber forgotten password:

* Description: this function enable subscriber to get his password from the system.
* [Interface:
o Input: phone number and answer the secret question.
o Output: forgot password.
+ Constraints:
= All failed should fail.

*  User interface design.
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Subscriber forgotten password:

=
(o,
£ Cellular # Answer
o}
n
> \
c A
S
g Subscriber forgeten
I password
\
= A A
=
= Secret SUBSerD .
5 question ubscripber passwor
n
o]
Figure 12 Subscriber forgeten password user interface design
*  Flowchart:
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Run Query

Output
Secret
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Error
massage

A

Valid
answer

Yes
v

DB

Run Query

A
Output
New
password

]

End

Figure 13 Subscriber forgotten password flowchart
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4.2.5 Unsubscribe account:

* Description: this function allows user (subscriber or administrator) to
Unsubscribe his account.
* [Interface:
o Input: select unsubscribe link.
o Output: welcome page.
+ Constraints:
o Subscriber should be login his page.
o Administrator should be login the system.

+  User interface design.

Unsubscribe account
-
>
o
£
- NON
@
n
=
A
c
e}
= .
o Unsubscribe account
>
[
-5' A
= -
= Administrator call
o) page
w
-

Figure 14 Unsubscribe account user interface design

o Flowchart:
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Select
unsubscribe
account

l < >
Update DB

A
Output
Call
Administrator

page

End

Figure 15 Unsubscribe account flowchart

4.2.6 View subscriber data :( by subscriber)

* Description: this function enable subscriber to view his data.
* [Interface:
o Input: select view subscriber data link.
o Output: subscriber data page.
+ Constraints:
= Subscriber should be login his page.

*  User interface design.
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View subscriber data

S

Q.

£

@ NON

(72

-

A

c

2 View subscriber data
2

5

e

"5’ Y

=3

3 Subscriber data page
@

(72
D

Figure 16 View subscriber data by subscriber user interface design

o Flowchart:
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Select view
subscriber
data

Run Query

A
Output
Subscriber
data page

End

Figure 17 View subscriber data by subscriber flowchart

4.2.7 Modify subscriber data: (by subscriber)

* Description: this function enable subscriber to modify his data.
* [Interface:

o Input: select modify subscriber data link.

o Output: Administrator Call Page.
+ Constraints:

o Subscriber should be login his page.

*  User interface design.
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Modify subscriber data
5
= NON
o
(2]
!
A
c
i)
g Modify subscriber data
T
-*5' A
e
3 Call Administrator Page
3
>

Figure 18 Modify subscriber data by subscriber user interface design

o Flowchart:
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Start

A

Select modify
subscriber
data link

A

Run Query

A
Output
Call
Administrator
Page

End

Figure 19 Modify subscriber data by subscriber flowchart

4.2.8 Change subscriber password :( by subscriber)

* Description: this function allow user (subscriber or administrator) to change
subscriber password.
* [Interface:
o Input: old password, new password, confirm new password.
o Output: new password confirmation.
+ Constraints:
o All input must fail correctly.
o New password must be at least 6 character.
o New password must equal confirm password.
o New password should not equal cellular number.

+  User interface design.
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Change subscriber password
=
>
Q.
5 Confi
onfirm
@ Old password New password
» password
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A
5
B Change subscriber
< password
(s
-
>
£ ¥
S
b5 New password
3 confirmation

Figure 20 Change subscriber password by subscriber user interface design

o Flowchart:
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Store result in
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Output
Ok
massage

End

Figure 21 Subscriber change password by subscriber flowchart
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4.2.9 View current bill.

* Description: this function enable subscriber to view his current bill.
* [Interface:

o Input: select current bill link.

o Output: current bill.
+ Constraints:

o Subscriber must be login system.

*  User interface design.

View current bill
-
=
e
= NON
(b}
2]
D
A
c
©
= . .
2 View current bill
5
C
'5‘ A
o
e
: .
e Current bill
(b}
[2)
D

Figure 22 View current bill user interface design

o Flowchart:
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Select view
current bill

: —

Run Query

i

Output
Current bill

End

Figure 23 View current bill user interface design
4.2.10 View previous bill:

* Description: this function enable subscriber to view the last three bills for the
subscriber.
* [Interface:
o Input: select view previous bill link.
o Output: previous bill page.
+ Constraints:
o Subscriber must be login system.

*  User interface design.
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View previous bill
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= View previous bill
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§ Previous bill page
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Figure 24 View previous bill user interface design

o Flowchart:
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Start

Y

Select view
previous bill

Run Query

A

Output
Previous bill

End

Figure 25 View previous bill flowchart

4.2.11 Subscriber help:

* Description: the subscriber should get help to know how to use the system.
* [Interface:

o Input: select help link.

o Output: help page.
+ Constraints:

o NON.

*  User interface design.
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Subscriber help
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Figure 26 Subscriber help
Flowchart:
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*

*

*

Start
A
Select
help
A <>
Run Query E
A
Output
Help
page
A
End

Figure 27 Subscriber help flowchart

4.2.12 View advertisements:

Description: this function enables the subscriber to view the company
advertisements that uploaded on the WAP system.
Interface:
o Input: select advertisement link.
o Output: company advertisements.
Constraints:
o NON.

User interface design:
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Figure 28 View advertisements user interface design

o Flowchart:
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*

*

*

Y

Select
advertisement
link

A

Run query

A
Output
Company
advertisements

End

Figure 29 View advertisements flowchart

4.2.13 View service type announcement:

Description: this function allows the subscriber to view the announcement that
related to the type of the services that subscriber subscribe to it.
Interface:
o Input: select service type announcement link.
o Output: service type announcement page.
Constraints:
o Subscriber should be login system.

User interface design:
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Figure 30 View service type announcement user interface design
Flowchart:
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*

*
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announcement
link
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Run query

A
Output
Service type
announcement

page

End

Figure 31 View service type announcement flowchart

4.2.14 View subscriber announcement:

Description: this function enable subscriber to view his announcements.
Interface:
o Input: select subscriber announcement link.
o Output: subscriber announcement page.
Constraints:
= Subscriber should be login the system.

User interface design:
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Figure 32 View subscriber announcement user interface design

o Flowchart:
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Figure 33 View subscriber announcement

4.2.15 Administrator login:

*

Description: this is the only method to the administrator to login his main page.
Interface:

o Input: administrator ID, password.

*

o Output: administrator main page.
+ Constraints:
o All input must fail.

o Administrator ID and password should be meeting the database.

*

User interface design:

126



Administrator login

5

Q.

£

§ Administrator ID Password
-

c A

kel

5 Administrator login
(18

5

‘g_ A

> .. .
o Administrator main
—

3 page
-

Figure 34 Administrator login user interface design

o Flowchart:
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Figure 35 Administrator login flowchart

4.2.16 Administrator logout:

* Descriptions: this function enable subscriber logout from the system.
* [Interface:

o Input: select logout link.

o Output: login page.
* Constraints:

o NON.
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*  User interface design.

Administrator logout
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Figure 36 Administrator logout user interface design

o Flowchart:
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Figure 37 Administrator logout flowchart

4.2.17 Administrator forgotten password:

* Description: this function enable administrator to retrive his password from the
system.
* [Interface:
o Input: administrator ID, answer secret question
o Output: secret question, administrator password.
+ Constraints:
o All fields should fail.

*  User interface design.
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Figure 38 Administrator forgotten password user interface design

o Flowchart:
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Figure 39 Administrator forgotten password flowchart
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4.2.18 View administrator data:

* Description: this function allow administrator to view his data.
* [Interface:

o Input: select view administrator link.

o Output: administrator data page.
+ Constraints:

o Administrator should login system.

*  User interface design.

View administrator data
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-]

Figure 40 View administrator data user interface design

o Flowchart:
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Figure 41 View administrator data flowchart

4.2.19 Modify administrator data:

*

Description: this function enable administrator to update his data.

Interface:

o Input: select modify administrator data link, insert new data (E-mail,

*

secret question, answer, phone number, address.).
o Output: administrator data page.
+ Constraints:
o Administrator should login system.

o All inputs should fail correctly.

*

User interface design:
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Figure 42 Modify administrator data user interface design

o Flowchart:
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Figure 43 Modify administrator data flowchart
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4.2.20 Change administrator password:

* Description: this function enable administrator to change his password.

+ [Interface:

o Input: old password, new password, confirm new password.

o Output: new password confirmation.

+  Constraints.:

O

O

O

O

O

All inputs should fail correctly.

New password must be at least six characters.

New password must equal confirm password.

New password should not equal administrator ID.

New password should not equal old password.

*  User interface design.

Change administrator password
H
< Confirm new
— Old password New password
by passwrd
(%]
> | |
A
IS Change administrator
‘g password
>
[T
-*5‘ A
=
3 New password
5 confirmation
(]
D

Figure 44 Change administrator password user interface design

o Flowchart:
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Figure 45 Change administrator password flowchart
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4.2.21 View subscriber data: (by administrator)

* Description: this function allow administrator to view subscriber data.

* [Interface:
o Input: select view subscriber data, subscriber cellular number.
o Output: subscriber data page.

+ Constraints:
o Administrator must login system.

*  User interface design.
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Figure 46 View subscriber data by administrator user interface design

o Flowchart:
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Figure 47 Viewsubscriber data by administrator flowchart

4.2.22 Modify subscriber data: (by administrator)

* Description: this function allow administrator to modify subscriber data using

web system.

+ [Interface:
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o Input: select modify subscriber data link, cellular number, secret

question, answer.

o Output: confirmation massage

+  Constraints.:

o Administrator must login system.

o All inputs fail correctly.

*  User interface design.

Modify subscriber data
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Figure 48 Modify subscriber data by administrator user interface design

o Flowchart:
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Figure 49 Modify subscriber data by administrator flowchart
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4.2.23 Administrator help:

* Description: to enable the Administrator to get help.
+ Interface:

o Input: select administrator help link.

o Output: administrator help page.
+ Constraints:

o NON.

*  User interface design.
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Figure 50 Administrator help user interface design

o Flowchart:
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Figure 51 Administrator help flowchart

4.2.24 Help editor:

*

Description: this function allow administrator to edit the subscriber help.
Interface:

o Input: question, answer, question ID, type.

*

o Output: subscriber help.
+ Constraints:
o Administrator must login system.

o All input fail correctly.

*

User interface design:
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D
Figure 52 Help editor user interface design
*  Flowchart:
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Input
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Error _ Type
massage / Question
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Valid
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No

Yes
h 4 < >

Run query

A
Output
Subscriber
help

End

Figure 53 Help editor flowchart

4.2.25 Manage bill information:

¢ Description: this function enable administrator to managing bill information by
add new data and create new bill.
* [Interface:
o Input: bill number, cellular number, issue date, due date, service type,
calls amount, SMS amount, GPRS amount, other amount, tax percent.
o Output: new bill.
+ Constraints:

o All input must fail correctly.
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o Issue date should not equal due date.

*  User interface design.

Manage bill information

Bill # i

Cellular # Service tyoe SMS amount Other amount

=
Q
=
g
=l Issue date Due date Calls amount GPRS amount Tax percent
c
i<
i Manage bill information
s
2
5 New subscriber
o bill
@
2
=}

Figure 54 Manage bill information user interface design

o Flowchart:
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Error
massage

Select manage
bill information

v

Run query

l

output
Manage bill
information

page

|

Input
Bill#
Cellular#
Issue date
Due date
Service type
Calls amount
SMS amount
Gprs amount
Other amount
Tax percent

All input

failed

Yes

Valid
expression

No

format

ssue date !=

No.

due date

Yes
v

DB

Insert to DB

I

Run query

New
subscriber
bill

Figure 55 Manage bill information flowchart
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4.2.26 Manage bank supported list:

* Description: this function allow administrator to add, delete, and update bank
supported list.
+ Interface:
o Input: select manage bank supported list link, bank ID, bank name.
o Output: ok massage.
* Constraints:
o Administrator should login system.
o All input must fail correctly.
o Bank ID must not duplicate.

*  User interface design.

Manage bank supported list
=
o
=
5 Bank ID Bank name
3
| |
A
c
% Manage bank supported
= list
L
5 A
o
5
5 Ok massage
[¢]
[2)
D

Figure 56 Manage bank supported list user interface design

o Flowchart:
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—No

Yes

Output
Ok
massagee

End

Figure 57 Manage banks supported list flowchart
4.2.27 Update advertisements:

* Description: this function enable administrator to manage the advertisements.
* [Interface:

o Input: graphics advertisements, announcement id, announcement text.
o Output: new advertisements.

+ Constraints.:

o Administrator should be login system.
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o All inputs should fail correctly.
o Announcement id must not duplicate.

*  User interface design.

Update advertisements

5 .

% Graphics Announcement
= Announcement ID ;

= advertisments text
8

> \ |

A

IS Update

‘g advertisements

>

L

-5‘ A

=3

= New

> advertisements

n
-]

Figure 58 Update advertisments user interface design

o Flowchart:
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A

Output
New
advertisement

End

Figure 59 Update advertisments flowchart

4.2.28 Update service type announcements:

Descriptions: this function enable administrator to add and modify

announcements that related to the type of services that the subscriber subscribed

in the cellular company.

Interface:
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o Input: service type, announcement id, announcement text.

o Output: new service type announcement

+  Constraints.:

o Administrator should be login system.

o Announcement ID must not duplicate.

o All inputs should be failed correctly.

*  User interface design.

Update service type announcement

5
(o}
5 A D Announcement ) )
§ nnouncement text Period Service type
B | |
\ |
Y
&
5 Service type
5 announcements
L
5 A
=
2 New service type
5 announcements
=
Figure 60 Update service type announcement user interface design
*  Flowchart:
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Start
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Output
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announcements

End

Figure 61 Update service type announcement flowvhart
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4.2.29 Update subscriber announcements:

* Descriptions: this function enable administrator to add and modify
announcements that related to the subscriber.
* [Interface:
o Input: subscriber phone number, announcement id, announcement text.
o Output: new subscriber announcement.
* Constraints:
o Administrator should be login system.
o All inputs should be failed correctly.
o Announcement ID must not duplicate.

*  User interface design.

Update subscriber announcement

5

a Subscriber Announcement Announcement
[

- cellular# ID text
@

(2]

=) \ |

A

C .

< Subscriber

2 announcements

>

(18

) A

>

Q. 5

5 New subscriber

8 announcement

?
-]

Figure 62 Update subscriber announcement user interface design

o Flowchart:
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End

Figure 63 Update subscriber announcement flowchart
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4.3 Input output design:

The system has twosubsystems; one for the subscriber which should be browsed in
the WAP system and the other for administrator which should be browsed in the web

system. In this section we describe the two forms.
4.3.1 Subscriber forms:

+  Welcome page:

This screen is the first screen appears for the subscriber. It contains a three links to
start use the service, first link (login) if the subscriber registered before he click on it to

login his main page.

The second link (new subscriber) if the subscriber does not registered in the service
and he want to register in it. Finally the third link (help) to get the help about how to use

the system.

Welcome Page

Login

New Subscriber

Help

Figure 64 Welcome page form

Subscriber login:

In this screen the subscriber login to the system by entering his cellular number and

password in the text boxes shown below.
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Subgcriber Login

Cellular No

*cellular no required
Password

*Password Required
New subscriber
Forgot password

Help

Figure 65 subscriber login form

New subscriber:

In this process the subscriber can register in the service through number of forms that

appears on the cellular screen.
. Form 1:

In this form the subscriber input cellular no and then select the next button, if the
subscriber doesn’t enter the cellular number before select the button then the validation

constraints should be appear.

New Subscriber

cellular No
I |

*Cellular no required

MNext

Figure 66 New subscriber form-1
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= Form 2:

In this form subscriber Enter his first and last name in the text boxes and then selects
the next button to continue, if the subscriber does not type it then the constraints should

appear.

First Name

*Fust Name Required

Last Name

*Last Name Required

Figure 67 New subscriber form-2

= Form 3:

In this form the subscribers input his password and confirms it then select the next
button, if the subscriber doesn't type it’s the validation constraints should be appear. The
password should equal the confirm password if not then the validation constraint should

be appear.
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Pesword

*Password Required

Confirm Password

*Confirm Password Required
*Password Does Not Match

Figure 68 New subscriber form-3

= Form 4:

In this form the subscriber select from the list box the secret question and then
answer it if he selects the next button before typing the answer the validation constraint

will appear. After the subscriber select the button the next form should be appear.

Secret Question
Select... v
Answer

*Answer Required

Figure 69 New subscriber form-4

= Form 5:

In this form the subscriber select the area he live in and select type of his account

service. Then he selects the button to go into next form.
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Area

'Select.. |~

Service Type
Select... ~ [

Figure 70 New subscriber form-5

= Formé6:

In this form the subscriber select his favorite bank and type his account number in
that bank then he selects the next button to continue. If he doesn’t type his account no a

validation constraints will appear.

Prefered Bank
[Select... '~ _
Account No

[ ]

*Account No Required

Figure 71 New subscriber form-6

= Form 7:

In this form the subscriber select the submit button to register his data, and then the

system shows the conformation massage.

1

New Subscriber Conformation

Figure 72 New subscriber form-7
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+ Forgotten password:

In this process the subscriber recover his password by entering his cellular number

then submit to the next screen.
= Form 1:

In this form the subscriber enter his cellular number and select continue button to go
to the next form. If he don’t type the cellular number a validation constraints should be

appear.

Forgotten Password

Cellular No

*Cellular No Required

Figure 73 Forgeten password form-1

= Form 2:

In this form the secret question will appear, and then the subscriber input his answer
and selects the get password button. If the subscriber enters the answer before select the
button then the password should be appear to him if not then a validation constraints will

appear.

(Secret Question)
Answer

* Answer nust be provided

[ (GGet Password ]

(Subscriber Password)

Figure 74 Forgeten password form-2
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¢ Subscriber Main page:

This form contains links to other form that the subscriber selects one of these links to

go to the form for that process.

Subscriber Main Page

Subscriber Announcement
Service Type Announcement
Advertisments
Bill
Subscriber Data

Figure 75 Subscriber main page form

¢ Subscribe Data:

This form contains number of links to others forms that related to the subscriber data.

The subscriber must select a link to go to the form of that process.

Subscriber Data

View Subscriber Data
Modifv Subscriber Data
Change Password
Unsubscribe

Figure 76 Subscriber data form

+ View subscriber data:

This form contains the subscriber data that is stored in the data base.
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View Subscriber Data

First Name

Last Name
Password
Secret Question
Secret Answer
Area No
Service Type
Bank No
Account No

Maim

Figure 77 View subscriber data form

+ Modify Subscriber Data:

This form informs the subscriber to call administrator to modify his data.

Modify Data

Please call administrator to modify your
data

Main

Figure 78 Modify data form
+ Change Subscriber Password:
In this form the subscriber can change his password by typing the current password.

New password, and confirm the new password, then select submit button to valid this

data if an error occurred the validation constraint will be appear if not the conformation

massage should appear.
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Change Password

Current Password

[ |

*current Pagsword Require

New Password

*New Password Require
*New Password Does Not Match

Confirm New Password
*Confirm New Password Require

(Confirmation Magsage)
Main

Figure 79 Change subscriber password form

+ Unsubscribe:

This form tells the user to call the administrator to unsubscribe his account.

Unsubscribe account

Please call administrator to unsubscribe
your account

Main

Figure 80 Unsubscribe form
+ Bill page:

This form contains a number of links to other forms that related to the bill

information and process.
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Bill Page

View Bill
Where And How To Pavy
Bank Login
Back

Figure 81 bill page form
+ Bill:

This process contains the next form to view the bill:

= Forml:

This form contains then numbers of the bill and the subscriber select one of these
links to view the details for that bill.

Bill
Bill No
3
2
3

Back
Figure 82 Bill form-1
= Form2:

This form contains the details data for the bill that selected in the previous form.
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Bill

Cellular No
Bill No

Date

Service Type
Internal Calls
LandLine Calls
External Calls
Rooming
SMS

GPRS

Sum

Back

Figure 83 Bill form-2

¢+  Where and how to pay:

This form tells the subscriber how to pay his bill.

Where And How To Pay

( Information About Paving process)

Figure 84 Where and how to pay form

+ Bank Login:

In this form the subscriber can login to the bank system to pay his bill by putting his
ID and password.
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Bank Login

Uszer ID

Password

Back

Figure 85 Bank login form

¢ Subscriber announcement:
By the next forms the user can view the subscriber announcement:

= Form 1:

This form contains numbers of the announcement that the subscriber selects one of

them to view.

Subscriber Announcement

Announcement No

' [L-2 [—

Back

Figure 86 Subscriber announcement form-1

= Form 2:

This form contains the announcement that the subscriber select in the previous form.
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Annoncement No

(Text)

Back

Figure 87 Subscriber announcement-form2

+ Service type announcement:
In the next forms the user can view the service type announcement

= Form 1:

This form contains numbers of the announcement that the subscriber select on it to

view the announcement.

Service Type Announcement

Service Type
Announcement No

[ |12 [—

Back

Figure 88 Service type announcement form-1

= Form 2:

This form contains the announcement that the subscriber select in the previous form.

Annoncement No
(Text)

Back

Figure 89 Service type announcement form-2
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+ Advertisements:

In the next forms the user can view the advertisements.

= Form 1:

This form contains numbers of the advertisements that the subscriber selects to view

the advertisement.

Advertisments
Advertisment No
i
2
3
Back
Figure 90 Advertismentts form-1
= Form 2:

This form contains the advertisement that the subscriber select in the previous form.

Advertisments
Advertisment No

(Graphic)
(Text)

Back

Figure 91 Advertisments form-2
+ Help:
In this process we contain tow forms as shown below:

Forml:
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This form contains a number of question (FAQ} to help the subscriber to use the

system, the subscriber select one of these questions to show its form detail.

Help
FAQ
How can 1 subscribe?
How can 1 change my password?

Back

Figure 92 help form1

Form2:

This form contains the FAQ question that selected from the previous form and its

answer.

Help
FAQ How can 1 subscribe?
FAQ Answer |(information about the
process)
Back

Figure 93 help form2

4.3.2 Administrator forms:
Administrator login:

This form contains the administrator ID and password. The administrator should
input his ID and password to login the system. If the administrator forgot his password he

should select the forgot password link to go to another form to recover his password.
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Administrator Login
Adminstrator No | |

You Must Enter Administrator No

Password | |

You Must Enter Password

Login

ForgetPassword

Figure 94 Administrator login form

¢ Administrator main page:

From this form administrator can link to another forms in the system by select the

button that refers to the process which he want to do.

A dmimistrator Main Page

[ Admin Data ]
[ Subscriber Data J
[ Managw Bill l
[ Manage Bank l
[Update Announceml
[ Logout l

Figure 95 Administrato Main Page
¢ View administrator data:

This form contains the information about administrator which is stored in the

database.

View Administrator Data

Admininstrator No first Name last Name Phone Number Password Secert Question Secert Answer email Area

Change Password Modify | Back

Figure 96 view administrator data form

+ Modify administrator data:
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In this form the administrator can modify his data; this is including changing the

administrator. Only one administrator can login to the system.

Modify Administrator Data
First Name | |

You Must Enter Fist Name
Last Name | |
Viou MMust Enter Last Name
Phone Number | |

Your Phone Number I= Incorrect

Password | |

our Password Must Be More Than § Digit
Confirm Password | |

Your Password Not Match

Secret Question =

Secret Answer | |
Email | |
Your Email Address Is Incomrect

Area -

Save || Back

Figure 97 Modify administrator data form

+ Change administrator password:

In this form the administrator change his password by entering his current password,
new password and confirming it. Then he selects the change button to change his
password and a confirmation massage will appear. This process has a validation to ensure

that the input data are correct.
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Administrator Change Password
Current Password | |

Your Password Must Be More Than § Digit

New Password | |

Your Password Must Be More Than § Digit

Confirm Password | |

Your Password Not Match

Change Back

Figure 98 Change administrator password form

+ Forgotten password:

In this form the administrator can recover his password if he forgets it by entering his
ID then select request button to give his secret question, finally he input the answer and

select recovery button to give his password and appear it to him.

Administrator Forget Password
Administrator No | | Request

Secert Question | |

Secret Answer | |

Becovery | Back

Figure 99 Forgeten password form

+ View subscriber data:

The administrator enters the cellular number for the subscriber witch he wants to
view his data and select the view button. The next figure show how the data for the

subscriber will appear.

View Subscriber Data

cellularNo  first Name lastName Password secert question Secert Answer Area Service Type BankNo AccountNo

Mdify Delete || Stopped | Back

Figure 100 View subscriber data
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+ Modify subscriber data:

In this form the administrator modify subscriber’s data by entering the new data in

the text boxes.

Modify Subscriber Data
Cellular No | |

Your Phone MNumber Is Incorrect

First Name | |
You Wust Enter Fist Wame

Last Name | |

You Must Enter Last Name

Password | |

Your Password Must Be More Than § Digit
Confirm Password | |

Your Password INot Match

Secret Question =

Secret Answer | |

Area -
Service Type -
Bank No H
Account No

Save | Back

Figure 101 Modify subscriber data

+ Manage bill:

In this form the administrator can add new bill to the subscriber.
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Manged Bill

Celllar No | |
You Must Enter Cellular No

Date | |
Service Type | |
Internal Calls | |
Miust Be More Than 0

Land Line Calls | |
Must Be More Than 0

External Calls | |

Must Be More Than §

Fooming | |

Must Be More Than 0

SMS | |
Must Be More Than Or Equal §

GPRS | |

Must Be More Than Or Equal 0

Calculate | Add  Back

Figure 102 Manage bill
+ Help:

This form included help to the administrator that tell him how to use the system.

Help

How To Use This System
After Open The HomePage Click To The Link To Enter To The Login Page
The Login Proess Done Then You Can Done This:

Add New Subscriber
Manged Help Editor
View Subscriber Data
Manged Bill Information
Update Announcements
View Administrator Data
Modify Bank Supported List

Questionld FAQ FAQAnswer

Back

Figure 103 Help form
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+ Help editor:

This form allows the administrator to edit the subscriber help by adding new data

and modify it.

Help Editor
Question ID :
vou must enter question ID
FAQ:
FAQ Answer:

Add

Figure 104 Help editor form

¢ Add supported bank:

This form allows the administrator to add new bank to the supported.

Add Supported Banks
Bank No | |
You Must Enter Bank No
Bank Name | |
You must Enter Bank Name
Area -
Add  Back

Figure 105 Add supotrted bank form

+ Update supported bank:

This form allows the administrator to modify the bank supported list.
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Update Supported Banks
Bank No | |
You Must Enter Bank No
Bank Name | |
You must Enter Bank Name
Area -
Update | Back

Figure 106 Update suportsd bank form

¢ Delete supported bank:

This form allows the administrator to delete bank from the supported banks.

Delete Supported bank
Bank No

You MMust Enter Bank No

Delete  Back

Figure 107 Delete suported bank form

+ Subscriber announcement:

This form allows the administrator to add new subscriber announcement for the

subscriber.

Subscriber Announcements

Cellar No | |

You ust Enter Cellular o

Subscriber Announcement No | |

You Must Enter Subscriber Announcement No

Text | |

Is One Time | |
Add | Back

Figure 108 Subscriber announcement form

+ Delete subscriber announcement:
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This form allow administrator to delete subscriber announcement.

Delete Subscriber Announcement
Announcement No

You Must Enter Antnouncement No

Delete  Back

Figure 109 Delete subscriber announcement form

¢ Add service type announcement:

This form allows the administrator to add new service type announcement.

Service Type Announcement
Announcement No | |

ou Must Enter Announcements No
Service Type -
Period | |

Add  Back

Figure 110 Add service type announcement form

¢ Delete service type announcement:

This form allows the administrator to delete the service type announcement.

Delete Service Tvpe Announcement
SeerviceType Announcement No

You Must Enter ServiceType Announcement No

Delete Back

Figure 111 Delete service type announcement form

+ Add advertisements:

This form allows the administrator to add new advertisement.
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Add Advertisements
Advertisement No | |

You Must Enter Advertizement No
Graphic Path | | Browse
Text | |

Add | Back

Figure 112 Add advertisment form

+ Delete advertisement:

This form allows administrator to delete advertisements.

Delete Advertisments
Advertisement No |

YVou Must Enter Advertisement Mo

Delete  Back

Figure 113 Delete advertisment form
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4.4 DB design:

4.4.1 Database model:

administrator
supportedBanks area administratorNo {PK}
Operates In» <« Live In firstName
bankNo {PK} 0+ 11 areaNo {PK} 11 o_+|lastName
bankName " | areaName h " | phoneNunber
areaNo 71 password
11 A secretQuestionNo
Live secretAnswer
<« Registered In In email
areaNo
0. |o.r 0-”
- Has
subscriber v
serviceTypes cellularNo {PK} 1.1
e L < Sut;zcrlbed gim:,r:z Hash secretQuestion
serviceType 11 o d 0+ 11 secretQuestionNo {PK}
cost h gl | [PEESeIe] h " | questionText
leEsy AT secretQuesionNo
secretAnswer
1.1 areaNo
A Ez:lvl&eoTypeNo <« Issued For bill
For accountNo 1.1 0.."| billNo {PK}
A cellularNo
o+ date
servicetype
serviceTypeAnnouncements internalCalls
A landLineCalls
announcementNo {PK} Viewed externalCalls
serviceType By rooming
SMS
GPRS
0. sum
subscriberAnnouncements
susbscriberAnnouncementNo {PK}
cellularNo
text
help
advertisements .
questionNo
advertisementNo {PK} type
graphicPath FAQ
text FAQAnswer

Figure 114 UML database model

The UML Database model shows the data base tables and the relation exists between

them.
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4.5 Test plan:

In this section we describe the methodologies that used to test the system, the step

that used in the system tested are described below:

Testing step:
¢ Unit and Module testing:

Unit testing will be used to test each class we design weather it works correctly or

not, and operates as expected.

+ Component testing

We will use component testing to test the individual component in the system to
expose faults in these components.

+ Integration testing:

We will use integration testing to test how the objects in our system work together
and ensure that it is work properly as expected.

+ System testing:

We will test the whole system to ensure that all objects work together correctly and
efficiency, and all errors were detected.

+  WAP display testing:

We will use WAP display testing to test how the system well appear in all WAP
enabled cellular phone, and all critical information is displayed.

+ Acceptance testing:

We will test the system again to ensure that if the system is accept to the functional

requirement and accept to the end user or not.
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Chapter Five UML Design

5.1 Introduction

This chapter surrounds the UML design of the system, and the need for this chapter
come to support the specification, visualization, architectural design, and communication

for the Object Oriented design and implementation of the system.

UML is selected between the Object Oriented methodologies to produce the
diagrams of the system, which is a set of graphical notations; these notations can be

grouped together to present one of the UML models.

It’s important to notice that this system design follows the latest UML notations

(UML 2.0), because there are some differences between it and the previous versions.4

The Diagrams in this chapter ordered by there types (Behavioral or Structural) then

entire these two categories depend on there dependency.

UML Design

Behavioral Design Structural Disign

Sequence Use Case . System Design
Diagram Diagram State Piagram Architecture

Subsystem Design
Model

Figure 115 UML Design structure hierarchy

* Further information about the UML specifications and versions can be found on its official site,
http://www.uml.org.
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¢ The Structural Diagrams:
o Class Diagram.
o Classes identifications.
o System design architecture.
o Subsystem design model.
¢ The Behavioral Diagrams:
o Use case diagram.
o Sequence diagram.

o State chart diagram.

5.2 The Structural Diagrams

This section contains the needed structural diagrams from the UML structural design
diagrams, these diagrams used to show the building blocks, structure, and features of the
system.

5.2.1 Class Diagram

The Class diagram represents the class that exists in the system in the
implementation level and the relation between them, class diagram used in this system as

base of all the UML diagrams.

In this section an abstract class diagram is presented to facilitate understanding of the
diagram itself and show the relations between classes, all the features of the classes are

suspended5, in the next section (class identification) the classes is presented in details.
The Class diagram shows the following classes and the relation between them:
¢ announcements.

+ advertisements.

> Class features: properties, methods, and fields of the class.
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serviceType Announcemetns.
user.

subscriber.

administrator.
forgetPassword.

login.

subscriberLogin.

administratorLogin.

administratorForgetPassword.

subscriberForgetPassword.
help.

payment.

bank.

bill.
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Figure 116 The Class Diagram
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5.2.1.1 Class Identifications

Here we set each class with it fields and methods that include in it. There are
deferent relations between the classes such as inheritance relation between the user class,

which is an abstract class, and the subscriber and administrator classes.

5.2.1.1.1 user class

X

| usar
Abstract Class

=l Fields

# email : skring
firskMarne : skring
isLogined : boal
laskMame 1 string
password ¢ skring
secretanswer | skring

W secretCQuestion : sktring
= Methods

@ getMeluser user] @ user

@ setMeluser user) | woid
i@ user()

L LT

Figure 117 user class

5.2.1.1.2 subscriber class
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¥

| subscriber
|ass
= usar

[=I Fields

accountMo : skring

area : skring

bankId ; string

cellulario ¢ skring

email ; skring

firstMame : skring

lastMame ; string

password ¢ skring

secrebAnswer | skring

secrebQuestion | string
¢ serviceType @ skring

= Methods
W rchangePasssword(string Cellulario, ..
W getsubscriber(string  SubscriberID) o
W subscribeMe) @ string
W subscriber()
W subscriber(string cellularMo, string fi...
W unsubscribeMe) + void

-

LLLLLLLLLL

Figure 118 subscriber class

5.2.1.1.3 administrator class
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&

| administrator
Class
= uzer

=l Fields
o addresslinel : string
o addresslineZ : string
o dateCfEirth : DateTime
o email : string
o gernder : string
o id : string

o |astPassward : string
o newWPassword ¢ skring
o pOBox : string
o specilization : string
¢ title : string

= Methods

i add3subscriber(string cellul...
changePassword(string ad...
getMel) : SqlDataReader

getsubscriber() - SqlDatar...
modifyMelstring  adminfa, ...
modifysubscriber(string cel...
removesubscriberistring ce...
stopSubscriber(string cellul...

Lol ol ol AR R iR

Figure 119 administrator class

5.2.1.1.4 login class

¥

| login
Class

= Fields
¥ user : user
= Methods
W@ logInd) @ woid
@ logQukl) ¢ woid

Figure 120 login class

5.2.1.1.5 subscriberlogin class
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| subscriberLogin
Class

=+ login

=l Methods

% logIndstring subscriberID, string password)
W loginstatus() : bool
W logDukd 1 void

bool

¥

Figure 121 subscriber login

5.2.1.1.6 administratorlogin class

| administratorLogin
Class

=+ lagin

[= Methods

W loginfadministrakor administrakaor, skring logQut) @ waoid

Figure 122 administrator login

5.2.1.1.7 forgetPassword class

¢ forqetPassarond
Abstract Class

=l Fields

g counk : byte

g gueskion : string

g guestionAnswer @ skring
= Methods

&% counter() : void

>3

@ requestPassword{subscriber subscriber) ¢ woid

Figure 123 forgetPassword class

5.2.1.1.8 subscriber forget password class
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¥ |

! subscriberForgetPassword
Clazs
= forgetPassword

=l Fields
g# questionMo @ skring
[= Methods

W getsecretQuestiondstring subscriberID © string
W returnPassword(string subscriberID, string secretdnswer) ; string

Figure 124 subscriberForgetPassword class

5.2.1.1.9 administratorForgetPassword class

¥

administratorForgetPassword
Clazs
=+ forgetPassword

[= Figlds
2 administrator © adminiskratar
[=l Methaods

W reguestPassword(string adminko) ; string
W returnPassword(string adminfo, string secretdanswer) : string

Figure 125 administratorForgetPassword class

5.2.1.1.10 help class

» |

f help
Class

I Fields
A anzwer ! string
¥ question ! string
.__-l questionId : string
@ btype :string
=l Methods
% delhelp(string questionId) : string

% getHelp() 1 SgllataReader
W setHelp(string questionId, string bype, string question, strirg answer] : string

Figure 126 help class

5.2.1.1.11 bill class
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| |

| hill
Class

= Fields
¢ billMa : string
# cellularfo ; skring
# dueDate : DateTime
# externalCalls ; double
# gprsAmount ; double
# internalCalls : double
o issuebate : DateTime
# landLineCalls : double
# rooming : double
# serviceType : skring
# serviceTypeZost : double
# serviceTypelescount ; double
# smsAmount ; double
4 Sum ; Float
g baxPercent : decimal
= Methods
i rallculateldouble serviceTypeCo...
i checkBil(string cellularID) ¢ boal
i pay(bill billy ; woid
W sebBilllstring cellularMao, DateTi...

Figure 127 bill class

5.2.1.1.12 bank class

bank
| Class

| = Fields

: o# areaMo : string

{ g barnkMmas : string

| g# bankho: string

= Methods

| i delbank(string bankMa) @ string
i@ getBankl) : bank

@ setBank(string bankMao, string bankMame, skring areaMa) @ skring
i updateBanksistring bankMo, string bankMame, string areahod @ string

Figure 128 bank class

5.2.1.1.13 payment class
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( paymenkt
Class

= Fields
" paymenkAmount : float
o paymenkld : string
o subscribers ; subscriber
= Methods

i bankReDireck{subscriber subscriber) @ wioid
W subscriber() ¢ subscriber
W whereAndHowRedirect) : void

Figure 129 payment class

5.2.1.1.14 announcements class

|

| aNNoLICeTenEs
Abstract Class

| = Fields
| g announcementID @ string
Z# announcementText : string
Lo date : DateTime
[= Methods
I W getAnnouncemetn) | announcements
W sebfnnouncementlannouncements Announcements) @ void

Figure 130 announcements class

5.2.1.1.15 advertisements class

¥

advertisements
Clazs
=+ announcerments

[zl Fields
g announcemnentID @ skring
g announcemnentText | string
4 arapchic ¢ string

= Methods

i delddsistring announcementID) @ skring
& setfds(string announcementIDy, skring graphic, string announcementText) § skring

Figure 131 advertisements class

5.2.1.1.16 service type announcement class:
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¥

serviceTypeAnnouncements
Class

= announcarnents

[=I Fields
g announcementho @ skring
g serviceType | string
g bext: skring

[= Methods

W delServiceAnnistring announcementID) @ skring
W sekserviceTypefnnouncements(skring annoucementMo, skring serviceType, skring bext) @ string

Figure 132 serviceTypeAnnouncements class

5.2.1.1.17 subscriber announcement class:

| subscriberAnnouncements
Class
+ announcernents

=) Fields

& announcementID ; skring
# announcementText : skring
¢ cellularho ; string

W is0neTime : bool

= Methods
 delSubAnn(string announcementID) : string
W setSubscriberAnnouncement(string announcementID, string cellularno, string announcementText, bool isOneTime) : string

Figure 133 subscriberAnnouncements class

5.2.2 System Design Architecture

The Design Architecture, which divides the system into subsystems depending on
their functionality, also its represents the system as a whole and its subsystems with notes

representing the main functionality of each subsystem.

In this system, this diagram is used to understand each subsystem functionality and

to divide the work between system developers.

All these subsystems interact with each others from the login in until logout for both

Subscriber and Administrator.

The subsystems represented in this diagram:
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Administration subsystem : this subsystem contains all the functionalities for
the system Administrator , i.e. contains managing bills information , viewing
and/or modifying subscriber information, viewing administrator data , manage

announcements, managing and/or viewing help.

|
Cellular Phone Payment System Using WAP

AN
—| sub system for
T : _ - = — | administration for the
Administrationf, = _ — — — & s e
AN
_| sub system for
Logining - — = - —[ — 7| subscrberand
o administrator login

Validation sub systemn for
———————————— s & valiadte users,
accounts and hill

payment

]
Payment N

B . sub system for
hill payment process
and bank loging

Figure 134 System Design Architecture Diagram

Login in subsystem: this subsystem contains all the functionalities associated by
authorizing both Subscribers and Administrators, this subsystem performs its
functionality with the validation subsystem (in the authentication), and i.e. this

subsystem interacts in the login in for both Subscriber and Administrators.

Validation subsystem: this subsystem contains all the functionality for
authentication and verifies the identity of the Subscribers and Administrator. L.e.
this subsystem interact in the login in for both Subscriber and Administrators, bill

payment and password recovery
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+ Payment: this subsystem contains all the functionalities for the bill and its
payment process until reaching the bank login page.
5.2.2.1 Subsystem design model

This model come up to give more details for the subsystems presented in the System
design architecture diagram, i.e. this model shows the details of each subsystem and how

its components6 perform there functionality.

The “Do:” describes how this component performs in this subsystem to accomplish
his reason of existence within the system.
5.2.2.1.1 Administration

Figure 21 shows the components of the Administration subsystem, and each

functionality of them to perform the subsystem tasks.

% In this System, components mean classes.
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Administration

administrator

subscriber

Do ; enahle Administrator
to modify his information

adminigtratorLogin

Do enahle Administratar
to login to perfarm his
tasks

0o enahle Administrator
to creat newy subscriber
and modify subscribers

nfarmations

help

0o enahle Administratar
to wiesy andior modify
help

bank

bill

Do enable Administrator
to viewy and maodify the
supported banks

D

to wiesw and set
Subscribere bill

0 enahble Administrator

administratorForgetPassword

sub=scriberAnnouncements

0o enahble Administrator
to recover his password

0o enahle Administratar
to add or muodify
announcements for
Subscribers

service Type Announcements

advertizements

Do enahle Administrator
to add or
announcements for
semice type

Do : enahle Administrator
to add or Advertisements

Figure 135 Administration Subsystem design model

5.2.2.1.2 Loggining

Figure 23 shows the components of the Logging subsystem, and each functionality

of them to perform the subsystem tasks.
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Loggining

administratorLogin

subscriberLogin

Co:enahle the
Adrministratar to login in
and out ,and authenticate

Dioenahble the Subscriber
to login in and out and
authenticate him

hirm

Figure 136 Login Subsystem design model

5.2.2.1.3 Validation

Figure 25 shows the components of the Validation subsystem and each functionality

of them to perform the subsystem tasks.

sub=scriberLogin

Cio:enable the Subscriber
to lagin inand out and
authenticate him

administratorLogin

Doenable the
Administrator to login in
and out and authenticate
hirm

Validation

subscriberForgetPassword

Do : enahle Subscriber to
recover his password by
validating his secret
answer

administratorForgetPassword

0o enahle Administrator
to creat new subscriber
and muodifi subiscribers
informations

Figure 137 Validation Subsystem design model

5.2.2.1.4 Payments

Figure 27 shows the components of the Validation subsystem and each functionality

of them to perform the subsystem tasks.
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Payment

bill payment

Do provide information Dt:? : p;rmr:ide infn[;rrr:atintn
about the Subscribers ARHLERARTE it tIh Rl

Bills Viewad pay bill or redirect the
uzertothe hank page

bank

Cio ; provide information
about the supported
hanks

Figure 138 Payment Subsystem Design Model

5.3 Behavioral Diagrams

This Section contains the needed behavioral diagrams, which contains the Interaction
diagrams, these diagrams used to show how the system response to requests or otherwise

changes over time.

5.3.1 Use case diagrams

To represent the user7 interaction and use of the system in a static manner8 , each

figure below represents a potential "use case" may exists between the system and its users.

Use case employed in this chapter to understand the system’s requirements from the

users perspective.

Use case diagram work by describing the typical interactions between the users of
the system and the system itself, providing a description of how a system is used and its

some how a translation of the requirements presented in previous chapters.

7 Users mean other system, Subscriber and Administrator.
¥ The sequence diagram shows the interaction between users, objects and the objects with each others.
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5.3.1.1 System use case:

Figure 25 represents the interaction between the user and the system as a top level.

~cellular phone billing sys‘t;;'l_}

&
Subscriber e ————
W T
Administrator
Figure 139 User-System Use case diagram

5.3.1.2 Subscriber use case

Figure 26 represents the potential use case between the subscriber and the system,

each use case is presented in details in the next diagrams.

<'_S_LTI;criber H_eT|)_t:>
/ C:_New subscriber regesteratlon _)

/ ( —Subscriber forget password__::)

<ubscr|ber Iogln_:)
View current bﬁl\>

. if;aw previous b]l_b

T T Bank Ing_i;\
— S

B ST —— e

R-H—h C}\Mh_e_re and how to_p;;h:>

T = — e
QIBW subscriber data )
\“'\\
@j;drfy subiscriber da‘ta:> o = ‘:'C:(Cﬂange subscriber passwoFE_'j
\ (I:I;lsubscrlbe accoun;tP)

= _H-“‘\
(:Announcemem‘\— - — — - = = —‘-,i\_/{\ii:uertlsmer!t,/

/—(Lngnul > ~- i — —
S » = ™ = subscriber -‘"“\
g — “~
-~ announcement J
- s

Service type =
announcenent

Figure 140 Subscriber - System Use case diagram

5.3.1.3 Administrator use case

Figure 27 represents the potential use case between the System Administrator and

the system, each use case is presented in details in the next diagrams.
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—
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—

— —
— Modify administrator data :)
L S
ﬁ““::——— —
( “View subscriber dataw
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e ~
(:‘_New subscriber reges‘teratlon :) 3

Logout_> o =S (::dl.ﬁ;j;te subscriber announcen;_nT:)

Figure 141 Administrator - System Use case diagram

5.3.1.4 Login use case

Figure 28 represents the potential use case between the Subscriber and Administrator

(inherited from the User), and the Subscriber login and the Administrator login (inherited

from Login).
Ikar CT_ugin_>
__ Subscriber Iu@ & “Administrator |DQD
Subscriber f/}
_,-'-""_'-F-F-'_F--
_:-'-"'-'_F'_F
1 ”’f‘_‘_’"—;
.l-"--'-‘-'_'-'_'-
Administrator

Figure 142 User - Login use case
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5.3.1.5 Forget password use case

Figure 29 represents the potential use case between the subscriber and administrator
(inherited from the User) and the Subscriber forget password and the Administrator

forget password (inherited from forget password).

&~ G
tes &
T

(:“_-El._ll;scriher forget password H_‘_) c:’iﬁminis‘tratur Forget passquE_“:)
N e ot b T

T e
Subscriber e

.
Administrator

Figure 143 User-Forget password Use case diagram

5.3.1.6 Help use case

Figure 30 represents the potential use case between the subscriber and administrator
(inherited from the User) and the Help for the Subscriber and the Administrator with the
Administrator Help, and Editing the Help.

F} —_— e
ﬁ @Es_criher Help>

+ L f/f,_ _
é{ -

Suﬁscriher

—/([— = {Eﬁrﬁ%istratu?ﬁé?ﬁ)
S — — L

Administrator T —

BN ey
b

Figure 144 User-Help Use case diagram
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5.3.1.7 New subscriber account use case

Figure 31 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and the New subscriber registration, the use case
happened between the Subscriber when he subscribe, and the Administrator when he add

new Subscriber to the System.

)
B

S

Usar

-;j:__l'_le_w subscriber regesteration

. S SR

P =

Subscriber -

.-'-""'H-----

]

ndm?nistratur

Figure 145 User-New Subscriber Registration

5.3.1.8 Subscriber View or/and Modify data use case

Figure 32 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and viewing and/or modifying subscriber data, the
use case happened between the Subscriber viewing and/or modifying his data, and the

Administrator when he view and/or modify Subscriber data .

/%T B {f_\l!lid_lfy subscriber _dﬂ_t_ﬂ_} -
thar T e T e 7 T —
Tz Q: Change subscriber password __-D
e B S G I —
"'\-\.._\_h_\_\-q-
_.'-'-__h_ e
(hh_'h'iew subscriber data_)
- .\"
Subscriber Administrator

Figure 146 Subscriber-View or/and Modify data use case diagram

204



5.3.1.9 Change subscriber password use case

Figure 33 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and changing Subscriber password, the use case
happened between the Subscriber by changing his password, and the Administrator when
he change the Subscriber password.

)
2

S

Lsar
{::Eﬂange subscriber passquE_:}
______—————___-_::?- e
g -
Subscriber e
e
e
.--"-dff
J-r-‘"-#

Figure 147 User - Change password Use case

5.3.1.10 Unsubscribe account use case

Figure 34 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and unsubscribing Subscriber, the use case happened
between the Subscriber when he want to cancel his account, and the Administrator when
he cancel a Subscriber account .

.

.

Ligar

(’_Elz'n_suhscrihe accuu_n_'t_q:'_)

¢ o =——
/ _\_\\‘__ /
Subscriber =
L

e

o

-

s
Administrator
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Figure 148 User - Unsubscribe Use case

5.3.1.11 Administrator modify data use case

Figure 35 represents the potential use cases between the Administrator and

modifying his data, the modify Administrator data include changing his password.

o

A o ¢ Modify administrator data

—————

M\‘x —

"

\ -
Bl
- =

\\ r\_q_:_EI;ange adminigtrator passwurd__:}

N
S
¢ View administartor data

Figure 149 Administrator-modify data Use case

5.3.1.12 Change administrator password use case

Figure 36 represents the potential use cases between the Administrator and changing

his password.

o
A Change administrator password
Administrator e —— TR T

Figure 150 Administrator - change Administrator Use case Diagram

5.3.1.13 User — bill data use case

Figure 37 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and the bill, the use case happened between the
Subscriber viewing previous and current bill, where and how to pay and bank login. The

Administrator potential use case with managing the bills and the supported banks.
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Figure 151 User — bill data use case Diagram

5.3.1.14 Administrator bill operation use case

Figure 38 represents the potential use cases between and Administrator by managing

bills information and modifying the supported banks list.

(:_ll_.ll_a_nage bill iI'IfDrI'I'Iﬂ'tﬁJ_I'I_-::}

{:r_u[u_dify bank supurted_ Es_t__::)

-

Administrator

Figure 152 Administrator bill operation use case Diagram

5.3.1.15 Subscriber bill operations use case

Figure 39 represents the potential use cases between the Subscriber and viewing his

previous and current bill, where and how to pay and bank login..
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Figure 153 Subscriber -bill operations use case Diagram

5.3.1.16 Announcement use case

Figure 31 represents the potential use cases between the Subscriber and
Administrator (inherited from User) and Service type announcements ,Subscriber
announcements and Advertisements ( inherited from Announcements) for the subscriber ,
also update Service Type Announcements ,update Subscriber Announcements, and

update Advertisements ( inherited from update announcement) for the Administrator.
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Figure 154 User - Announcement use case Diagram

5.3.2 Sequence diagram

To show the interaction between the objects in the system we need on of the
interaction diagrams, the best one for this system is the sequence diagram9, also here a
detailed sequence diagram used which shows the real objects as in the implementation

and there interaction.10

Sequence diagram used to show the interaction between objects related to the system.
This diagram shows a small group of objects and the events (important moments in time)

being passed between the objects.

? Communication diagram also show interactions between objects, but in a way that emphasizes links rather
than sequence.

' An abstract sequence diagram can be used in the system analysis level.
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Figure 155 Subscriber loggining Sequence diagram
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Figure 156 Change Subscriber Password Sequence Diagram
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Figure 157 subscriber forgot pasword sequence diagram

5.3.3 State Diagram

In this system all objects change their state over time or in response to some events
by calling there methods, this events change there properties , to represent this we use
State diagram , this diagram show the internal workings and life cycles of the objects

from its initialization until its collected by the garbage collector

State diagram represents these important moments in time, including the event
transitions. The state themselves represents what the objects are supposed to do after an

important event.

All objects in this system change there state over time, in this system using the state
diagram is useful and comprehensible for representing the state of subscriberLogin and
administrator Login because they change there state over time in response to calling
there methods , in addition its important for the system developer to understand there

state as illustrated bellow .
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5.3.3.1 SubscriberLogin State Diagram

subscriberLogin State Diagram represents the life cycle starts by the waiting state,
then the object transits to validating state by requesting the account validating, if this
account is valid the object transits to the login in state and stay here until calling the
logout method which transits the object into the logout state and after that the final state

were the object collected by the garbage collector.

Subscriber Accourt invalied
Waiting | _ Validating
) walidating sccount
ehitry [ subscriber
do [ check subscriber
exit ! valied or invalied subscriber
fi“‘-.l
i walid agcount
| Logined out log out Logined in |
ertry [ logined account eritry I walied account
do flogin out subscriber do flogin thiz subscriber
exit /logined out subscriber exit § logined account

Figure 158 subscriberLogin State Diagram
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5.3.3.2 AdministratorLogin State Diagram

irtvalicd

Administrator Account

[ waiting |— [ Validating
] validating account

entry § Administrator
do ! check Administrator
exit fvalied or invalied Administrator

\ -_‘,-' Logined out
entry §logined account
do Jlogin out Administrator
exit flogined out Administrator

i Logined in |
Ll ks entry fvalied account
do [ login this Administrator
exit ! logined account
log out

Figure 159 administratorLogin State Diagram

The administratorLogin State Diagram represents

the life cycle of the

adminisrtartorLogin object starts by the waiting state, then the object transits to validating

state by requesting the account validating (triggered by the login method), if this account

is valid the object transits to the login in state and stay in this state until calling the logout

method which transits the object into the logout state and after that the final state were the

object collected by the garbage collector.
5.4 Database Design

5.4.1 Entity-Relationship Model (ER Model)

This section introduce the Entity-Relationship for the Systems database, the purpose

of structuring this model is to provide a precise understanding of the nature of the data

and how its used by the system .This model introduces the entities that exist in the system

and how it will be in the database; also, it shows the relationships between these entities.
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Figure 160 Top Level Entity-Relationship Model
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Chapter six Coding and implementation

6.1 Introduction:

This chapter introduces the coding an implementation of the system, starting from
building the infrastructure and the installation of the required software, in addition this

chapter describes the configuration of some of the software used and their features.

Coding refers to the process of writing the necessary program, which implements the
main objects classes of the project. The code of the project written from the scratch using

C# language in the .NET framework.
This chapter includes:
¢ Development the environment.
+ Establishment of the environment:

¢ Openwave Emulator.
6.2 Development Environment:

6.2.1 .NET framework

The Microsoft .NET Framework is an integral Microsoft Windows component; it
provides a large body of pre-coded solutions to common program requirements, and
manages the execution of programs written specifically for the framework. The .NET
Framework is a key Microsoft offering, and is intended to be used by most new

applications created for the Windows platform.

The class library and the Common Language Runtime (CLR) are the basic two parts
of the .NET framework, there were work together to compress it. The framework
intended to make easier to develop computer application and reduce computer security

threats.
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6.2.2 ASP.NET 2.0:

ASP.NET is a set of web development technology used to build dynamic web sites,
web application and XML web services. It is a part of Microsoft .NET platform and is the
success to ASP technology.

ASP.NET 2.0 is the last version developed from Microsoft, this version includes
number of new features such as web parts, master pages, new data control ( GridView,

FormView, DetailsView) and others features.

The ASP.NET includes many languages that the programmer want to choice which
is depends on object oriented languages such as C#, J#.
6.2.3 Visual C# Programming Language:

Visual C# is an object oriented programming language design for building a wide
range of enterprise application that run on .NET Framework. The evaluation of the visual

C# is simple, modern, type safe and object oriented.

Visual C # has a number of new features that give it more secure, strength, and more
simple to use for building projects. One of these features is that partial classes allow class

implementation across more than one type.

6.2.4 Microsoft Visual Studio 2005:

Microsoft Visual Studio is an advanced integrated development environment from
Microsoft. It is the most productive development environment to build visual C# solution

for Microsoft Windows, PocketPC, Smartphones, the Web and WAP applications.
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Figure 161 Microsoft Visual Studio 2005

6.2.5 Class Designer:

Class designer is a tool that integrated with Visual Studio.Net 2005 to implement the
classes and the relationships between classes, and visualize its. The class designer

contains Class, Interface, Abstract Class, Struct, and Delegate.
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Figure 162 class designer

6.2.6 Microsoft SQL Server 2000

SQL Server 2000 is a powerful tool for turning information into opportunity
enhances tools for system management. It is a high availability features; a maximize

availability of your business application, and it have a backup online.
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Figure 163 Microsoft SQL Server 2000

6.3 Establishment of the Environment

This section describes the process of installing and configuring the required software

and its configuration.

6.3.1 Install IIS 6.0

IIS (Internet Informational Services) is a required to install the Microsoft Visual

Studio 2005. Its install from the control panel, choose and remove programs, then choose

windows component then add the IIS component by chick box and finally click next .

6.3.2 Installing Microsoft SQL Server 2000

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

requirement in creating, accessing, and managing the system database.
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Configuration of SQL Server 2000:

When using .NET technology ADO.NET used for database connections, ADO.net
which is a new technology that based on the usefulness of Microsoft ActiveX Data
Object (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.

When configuring the SQL server 2000 to be mixed mode authentication, which is
the preferred method due to its higher security, configuration need user name and
password to be transferred back and forth between servers. The next figure shows the
configuration of SQL server 2000 authentication mode to be "SQL server and windows

authentication".
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Figure 164 Mixed Mode Authentication

6.4 Openwave Emulator:

Openwave Phone Emulators is tools used for run the mobile web application by

generate it in XHTML, WAP Push, and WML.

Openwave Phone Emulators Contains the same built in Mobile Browser, which can

be the actual measurement of all kind of Mobiles platforms available.

Openwave Emulator is the Standard Emulator for all models of phone, because it’s
provided from the open mobile alliance which is a global organization that puts the WAP

standards
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Chapter Seven  System Testing

7.1 Introduction:

In this phase system is tested; which is a very important process to ensure that the

system is meeting its specifications or not.

We tested all part in the system using different types of testing; in this chapter we

describe these types of testing as follows:
¢ Module and Unit Testing.
¢ Component Testing.
+ Integration Testing.
+ System Testing.
+  WAP Display Testing.
+ Acceptance Testing.

Testing will include place in a time space that was assigned for the testing process;

the next figure shows the test schedule:

bor 23 2006 laor 30 2006 ay 7 2006
D Task Name Start Finish Duration
25|26‘27‘2&|29 30\ 1 | 2 | g | 4 ‘ 5 { 6|7 | 8 | 9 ‘10‘11‘12‘13 74|15
1 | Module & unt testing 412512006 5/1/2008 5 [
2 | Component testing 4/25/2006 5/1/2008 5d _
3 | Integration testing 5/1/2006 5/5/2006 5d [ ]
4 | System testing 5/5/2008 5/10/2006 ad [ —
5 |WAP displey teating 5/5/2006 511012006 ad .
6 | Acceptance testing SHOR006 | SM5/2006 ad S

Figure 166 Testing Scheduling

7.2 Module and unit testing:

All system units and modules have been tested using the white box testing method

against its specification by using the path testing on each module in the system.
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In this section, we describe some of these modules testing and its associated result

using path testing:

7.2.1 Subscriber login:

* Testing Method: path testing.

* Conformance to specifications: testing result show that the module perform the

expectation.

Output
Error
massage

A

E / Input
/ Cellular #

Password

Il inputs are

failed

Yes

alid Cellular

& password

Yes H
v

Run Query

A

Output
Subscriber
main page

J

End

Figure 167 Subscriber login testing flowchart
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Table 48 subscriber login test cases

Test cases Test data Expected Actual
ath output output

= Cellular # Password - :

A-B-F-H- 068767640 1234567 Valid Valid

I-J Cellular # & Cellular #
password & password

A-B-C-D- 068767640 | = ———mmmmeee- Cellular # Cellular #

E — 1s not failed 1s not failed
n n

A-B-C-D- | - 1234567 Password is Password is

E - not failed in not failed in

A-B-F-G- 0689767640 1345 Invalid Invalid

D-E Cellular # Cellular #
or password or password

A-B-F-G- 068767640 1234567 Invalid Invalid

D-E Cellular # cellular # or
or password password

7.2.2 Change administrator password:

*

*

Testing methods: path testing.

Conformance specification: testing result show that the module perform the

expectations.
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Figure 168 Change administrator password testing flowchart
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Table 49 Administrator change password test case

Test cases path Test data Expected output Actual output
Old New Confirm
password Password new
password
A-B-F-H-J-L-N-P- Yosri23 Shadid23 Shadid23 Accepted new Accepted new
Q-R-S password password
A-B-C-D-E =~ | e Shadid23 Shadid23 Old password is Old password is
----- not fail not fail
A-B-C-D-E Yosri23 | e Shadid23 New password is New password is
------ not fail not fail
A-B-C-D-E Yosri23 Shadid23 | = ----eeeee- Confirm new Confirm new
------ password is not password is not
fail fail
A-B-F-G-D-E Yosri23 Sh23 Sh23 New password is New password is

less than sex

less than sex
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A-B-F-H-1-D-E Yosri2 Shadid23 Shadid23 Incorrect old Incorrect old
password password
A-B-F-H-J-K-D-E Yosri23 Yosri23 Yosri23 New password = New password =
old password new password
A-B-F-H-J-L-M-D-E Yosri23 Administr Administr New password = New password =
ator ator administrator ID administrator ID
A-B-F-H-J-L-N-O- Yosri23 Shadid23 Shadid3 Confirm new Confirm new

D-E

password not equal

new password

password not equal

new password
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7.3 Component testing:

In this type of testing individual methods within a class is taken to be tested by a set
of calls for these methods with different parameters and arrangements and tested if it

exposes faults in these methods.

In this section, we took some of methods within a class and tested it:

7.3.1 Subscriber login class testing:

¥

| subscriberLogin
Class
=+ login

= Methods
% logIndstring subscriberID, string password) : bool
W loginstatus() : bool
W logDukd 1 void

Figure 169 subscriber login class testing

Here we took the three methods in deferent sequence for testing:
+ Login() = loginStatus() = logout()

Table 50 subscriber login class testing

Login LoginStatus Logout
SubscriberID Password

0689767640 1234567 True No
002353453 2223322 False Yes

In the previous table the first case the subscriber logs in the system by correct
Subscriber ID and password by login() method, the loginStatus() method takes a Boolean

value which is true so the third method takes void value which is not logout.




In the second case the Subscriber ID and password are incorrect so the loginStatus()

take a false value and the logout() method take logout value.
Here the system is running by the correct sequence of using methods without faults.
+ Logout () = login() = loginStatus()

This sequence is incorrect because we cannot logout the system without calling the

login method first and take a true value for the loginStatus method.
As described above, the system cannot run with this sequence.
+ LoginStatus() = logout() = login()

This sequence of the methods is incorrect because we cannot know the value of the

loginStatus method without calling the login method.
As described above, the system cannot run with this sequence.

* Testing result: the system confirm to its specification.

7.4 Integration testing:

The integration of all objects and classes was tested to ensure that all work together
correctly and the whole system perform as expected. Top-down integration testing was
used; so the overall skeleton of the integration was improved by adding the first

components (objects).

Testing results: the testing of the integration between the classes and object indicated
that the system works properly and perform as expected.
7.5 System testing:

In this section we tested the system by adding records to ensure that the system runs

as specified.

Here we took a new subscriber registration process with it snapshots:

7.5.1 New subscriber registration:

+  Welcome page:
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Subscriber select new subscriber link to register in the system.

Figure 170 Welcome Page Snapshot

+ Step one in registration process:

In this form the subscriber enter his cellular number and then select next to go to the

second step.

& | MokiBill =
Cellular Ma.

067273747

Figure 171 Step one in registration process
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+ Step two in registration process:

In this form the subscriber inputs his first and last name then clicks next to continue.

Figure 172 Step tow in registration process

+ Step three in registration process:

In this form the user must input his password and confirm it then select next to

continue.
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Confirm Pagsmand

Figure 173 Step three in registration process

+ Step four in registration process:

In this form the subscriber selects the secret question from the list and inputs the

answer in the text box and clicks next to continue.

Figure 174 Step four in registration process-1

235



| Dismiss
| . —
- .\ m‘&‘} I

+ 'M"ﬁ:‘}

Figure 176 Step four in registration process-3

+ Step five in registration process:

In this form subscriber selects the area where he lives and selects the type of his

cellular service.

236



. {5 oper

_:‘ LR t’}‘f
{ “L-M‘ “" ¢ |

Figure 178 Step five in registration procees-2
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Figure 179 Step five in registration process-3

+ Step six in registration process:

In this form the subscriber selects his prefered bank and inputs his account number

then click next to continue:

Figure 180 Step six in registration process-1
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Figure 182 Step six in registration process-3

+ Step seven (final step) in registration process:

In this form the subscriber clicks on button submit and then the user data is entered

in the database, the system output the confirmation massage after that.
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Figure 184 Step seven (final step) in registration process-2

Subscriber table before add new subscriber:
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11 Tahnous Hazdad 123456 1 125 4 3 ] 283766
Ioharmad Hazdad 1234 z anytHing q 3 9 23454
Ioharmad Hazdad “hearl 2 its 2 94 3 5 5435
A-mEd Hazdad 55w, 4 anytHing 9 E] z 643543
Ioharmad Hazdad 12346 4 anytting q S 3 TE5F65
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| I testd bestd 1834 L J2i= z 2 P
| 079971873 Vit Shaced 123456 2 anyting z 3 5 <3z
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Figure 185 subscriber table before add new subscriber

Subscriber table after add new subscriber:

‘i Data in Table ‘subscriber’ in ‘MobileDataBase’ on ‘(LOCi

Figure 186 Subscriber Table after add new subscriber

7.6 WAP Display Testing:

firstMame lastharne password secretQuestionto | secretAnswer areaho serviceTvpello bankMo accounthla
wisam sharnroukb 123456 5 5 1 1 z 23456
087273747 naser shadid Qe 1 Lis a number 4 2 1 098276364 ]
| |068000000 Mohammad AlHaddad 123456 2 its 3 1 1 1 4935354
| |Pe3111111 Mohammad Haddad JRRRERE Z ks 1 4 3 Z 1234
| |o0s3112211 “fosti Shaded 123456 1 ane 1 1 2 1
| |068112233 m h 123456 3 its three 2 3 1 TOETY
| |oe3123456 Moharnrnad Haddad zheorizh 2 its 2 4 5 1 543535
| |083212727 anas shawer 957654 1 question 1 1 1 321654987
| |068554455 Ahmad Haddad 3333aa 1 a3aaa 3 z z 464646
| |oeg71se7e Mohammad Haddad paldus 1 anything 2 3 1 323232
| |068707e40 ‘fosr Shaded 123456 4 its 4 4 5 1 79807
| |068774456 mohammad haddad 12346 2 anything 9 4 1 454354355
| |08877e689 Mohammad Al-Haddad 123456 2 its bwo 4 3 1 5453
| |0687887a7 test test 123456 3 its number 3 =) 5 1 AEFFO
| |D799718723 Yosti Shaded 123456 2 anything 2 3 1 4342
| |086778578 m h 123456 3 anything 3 4 2 455654
| |087765672 Wanes El \Wanees z 2 anything 3 z i z

This type of testing is done to make sure that the WAP pages are displayed in all

WAP enabled cellular phones, and all critical information is displayed.

The main Testing tool is the Openwave emulator 6.2.2 from the open mobile

alliance; this emulator maintains the WAP standards for second generation cellular

phones.

But using this emulator we can make sure that the WAP pages is displayed in each

cellular phone, but we don’t know about the appearance of the pages.
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To solve this problem we use the WAP Display testing to test the WAP pages in
Varity of mobile phones, from different generations.
7.6.1 Openwave 6.2.2

This cellular phone emulator is used to test that the systems WAP pages are

displayed across the cellular phones brands, and mobile generations.

All the system pages tested using this emulator, but in this section we will show one

page that’s contains all the controls.

This is emulator is used because its follows the WAP standards and come from open

mobile alliance which is the a global organization that buts the WAP standards

T8 mokigil

A0S
iy ===

Figure 187 Openwave cellular phone Emulator
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7.6.2 Display across mobile generations

In this section a WAP page from the system, is tested on three will known cellular
phones brand, also this test take three cellular phone from each brand each cellular phone

belong to a mobile generation 2, 2.5 and 3 generation.

And we should notice that nothing can exactly differentiate between the generations,
for example 2.5 (2.5G) and third generation (3G) capabilities are almost the same.
7.6.2.1 Second Generation (2G) Display Testing

Here are three mobile phones from the second generation (2G) displays the first page
of the system.

In Ericsson R320 Cellular Phone not all images parts are displayed, other controls

are displayed.

ERICSS0N =

* S Mobi Bil
LY #_...—'—

Figure 188 Ericsson R320 Cellular Phone

Motorola Timeport can’t display the images, all other controls displayed.
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Figure 189 Motorola Timeport Cellular phone

Nokia P3330 displays the images but in black and white, all other controls are
displayed.

Figure 190 Nokia P3330 Cellular Phone

7.6.2.2 2.5 Generation (2.5G) Display Testing

Here are three mobile phones from the 2.5 generation (2.5G) emulates the first page
of the system.
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Ericsson T65 displays the images but in grayscale colors, all other controls are

displayed.

Figure 191 Ericsson T65 Cellular Phone

Motorola V60 displays the images but in grayscale colors, all other controls are

displayed, the subscriber needs to use the scroll keys too much.

&

MOTORDLA

Figure 192 Motorola V60 Cellular Phone
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Nokia 7520 displays all the images and controls, in this cellular phone the subscriber
need to use the scroll keys

L MabiBil

[ (A
\J_H_o_bi Bill

Figure 193 Nokia 7520 Cellular Phone

7.6.2.3 Third Generation Display Testing

Here are two mobile phones from the third generation emulates the first page of the
system.

In Motorola V980 all controls displayed, no need from too much scroll from to see
all the page contents.

J‘-Il“ @‘—aé =]
<JMohiBill

L & 2l

J4Mobi|Bill
(& B aTRODIST
\ b

Login

New Subscriber
Help
Advertisements




Figure 194 Motorola V980 Cellular Phone

The best results achieved in Nokia 6660 cellular phone, all contents displayed with

out the need for the scroll in the most cases.

[BaiAtew Subscriberbelp
fidvertisements

Figure 195 Nokia 6660 Cellular Phone

7.6.3 Display Testing Results

The system success to be displayed on all the mobile phones and here are the testing

results:

+ The test shows different appearance for the same page across cellular phones
brands and generations, the systems pages should be formatted as simpler as it

could to maintain constant appearance, or at least near to.

+ The second generation (2G) cellular phones can’t display the images in some
phones (for example Motorola Phones), so all information in the system should be

introduced as a text and images can’t be used to produce critical information.

¢ The System faces no problems in the 2.5 generation (2.5G) cellular phones, but
all cellular phones suffer from the limited display area, so that the subscriber need

to use the scroll buttons two much.
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¢ The best results achieved using the third generation (3G) cellular phones; all the
page contents displayed clearly and no need for too much scroll from the
subscriber.
7.7 Acceptance testing:
The system was testing its requirement specification:

7.7.1 Subscriber requirements:

Table 51 subscriber requirements testing

Requirements Achieve
New subscriber registration \
Subscriber help

Subscriber login

Subscriber forgot password

View current bill

View previous bill

View advertisements

View service type announcement

View subscriber announcement

View subscriber data

Modify subscriber data

Change subscriber password

Unsubscribe account

2L | 2| 2| 2| 2| 2| 2| 2| 2| =<2 =2 | =

Subscriber logout
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+ Testing result: testing subscriber requirements indicated that the subscriber part

of the system accepts the end user need and perform as expected.

7.7.2 Administrator requirements:

Table 52 administrator requirements testing

Requirement Achieve

Administrator help

Administrator login

New subscriber registration

Administrator forgot password

Manage bill information

View administrator data

Modify administrator data

Change administrator password

Modify bank supported list

View subscriber data

Modify subscriber data

Change subscriber password

Help editor

Update advertisements

Update service type announcement

2L | 2| 2| 2| 2| 2| 2| 22| 2| 2| 22| =2 | 2| =<2 | =

Update subscriber announcement

249




Unsubscribe account \

Administrator logout \

+ Testing result: testing administrator requirements indicated that the administrator

part of the system accepts the end user need and perform as expected.

Final testing result. this includes that the system accepted by the end user and

perform as expected.
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Chapter Eight  System Maintenance

8.1 Introduction:

In this section we discuss how to start working with the system, establish the
environment that the system working in it, how to deploy the new system in the company,

and finally we describe the maintenance plain for the system.

8.2 Migration:

To deploy the system it must be built by its certain steps to work properly within its
environment, the production environment has to be established, configured, and a decided
to work within the new system must be taken allowing for all constraints and risks of the

process of migration to the new system.

We describe here the steps that must be done to deployment and migration the new

system.

8.2.1 Cireating the production environment:

The minimum requirements that were needed to deploy the system are described in
chapter two [system specifications], and the needed prerequisites to running the system

are described in chapter six [coding and implementation].

For example, we say that our software system will not operate on a machine that
does not have the Internet Information Service (IIS), so that the company that decides to

use our system must have all of the production environment elements.

8.2.2 Deploying the new system:

Throw the plan of the deployment and migration a decision must be taken to deploy
the new system, these are managerial issues and mangers are responsible for doing so
with their company capability. Does the system cover our requirements? Do we have the

minimum requirement that it needed to deploy it? How we deploy it?
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We tested our system and the system works well and perform our expected , the
system can operate immediately whenever a suitable production environment is created,
but we say that our software are integrated system so it must run with all parts integrated,

with this the system may not work properly.

Now, the way of migration to it depends on the professionals and mangers

recommendations in the company that wishes to deploy this new system.

8.2.3 Running the system:

The goal of having a new system is to work on it, after the system was design and
tested throw the development process, and whenever the company buy it, decides to

migrate on it, and deploy it the system well operate and run.

8.3 Maintaining the system:

There is always a possibility for failure, errors, and other type of errors that may
appear when running the system. We discus here the maintenance plain that cover some

of the actions that is taken when certain situations occurs.
+ Backup:

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 2000].
¢ Error reporting and handling:

When errors occur, a number of actions take as the contract agreement, which
describe how the maintenance should be with its condition and situations and the

responsibility allocation on the contract side.

The system provides a simple way for reporting certain errors immediately when

they occur, a simple massage should be appears on the cellular screen for the WAP

253



system, and on the computer screen for the web system to describe the error which occur.

Then the company should contact to the vendor and tell him about the error.

The vendor should correct the error, and after he complete correcting it he must
make unite, integrated, and system testing to ensure that the system run in the correct way,

and ensure that the last correction does not affect to other functions in the system.

The customer can call the programmer using a special form called Software Change

Request (SCR), which contains the error information and description.

Note: see Appendix to view SCR.
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Appendices A

Software Change Request (SCR)

Requirement # date
Type:
() New Requirement. () User Interface Problem.
() Change Requirement. ( ) Documentation Correction.
() Design Change. () Suggestion for Improvement.
() System Problem. ( )Other:
Description:

Please attach supporting documentation for the requested change

(Screen/report printouts, document pages affected, etc.)
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