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Abstract

In this research, we will discuss the main scope for building application on mobile
phone. The application is to build a directory which will contain Personal Mobile number,
Name and E-mail with some functions for which the possibility to browse all records stered
in the directory. The possibility for querying & current e-mails and also some processcs
such as adding new record, delete an existing record. The Analyzing and Designing will be
carried oul using a common Unified Modeling Language (UML) because of it's clear
definition of the system stages and it's object oriented properties with the use of different
UML types models such as use case diagram, class diagram, sequence diagram and many
others diagrams as well which will be used in case of ne methodology used and also
implemented by the use of J2ME Technology as a programming language. J2ZME is the
most suitable technology for mobile application today. It contains many ready components
for mobile application which is going 1o be the programming environment for my research
work. This environment requires Wireless 1ol Kit called {(WKTool) and a Software
Development Kit named as (SDK) environment which are readily available for the use with
any operating system today. The developed application  will be tested on different
operating system such as Windows XP with a certain mobile devices that are very limited
in memory , Small screen size and data entry capabilities.

The development of the system will be tested and carried out on a suitable mobile device
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Brief Explanation
Application Programming [nterface. A standard Program Library
that comes with the Java Software.
Absiract Windowing Toolkit, the Library graphics and GUI
Programming frem IDK1.0.
‘The Configuration that uses a limited JVM called KVM for
suitable mobilc phones.
Java 2MicroEdition, the version of Java used tor limited power
and storage devices such as mobile phone.
Java Application Descriptor file, contains information used by the
devise,
Java archive file, which contains all class files and resource files used
by the application.
Java Virtual Machine. The theoretical model for a computer, which
the Java interpreter realizes.
Mobile [nformation Device Protile, a set of J2ME APIs defines how
Software application nterface with mobile phones.
A small Java application that is intended for mobile devices,
Object Management Group, a standard set for the modeling all phases
of software development system.

Personal Digital Assistance, the simple type of PCs provides 2 way



xii
for interact with computers and mobile phone.
- RMS Record Management System. Set of Java classes for storing and

retrieving simple se1 of data.

- SDK Software Development Kit. A standard development toal for Java.

- UML Unifted Modeling Language, an object-oriented modeling language
for modeling software system.

- WTK Wireless Tool Kit, application development kit to run MI[Hets.



Chapter One

Introduction

The miniaturization of PCs in the form of Personal Digital Assistance (PDAs).
Tablet PCs, and other mobile devices provided new ways for users to interact with
computers with growing digital systems such as Cellular standards that arc providing
easier and quicker ways for use by a user. This is due to the incomplete presentation of
the knowledge needed to develop an mobile applications, Much of the existing literature
tends to explain how to develop mobile applications technically without describing
other facturs influence mobile application development and integration. In this thesis we
introduce the means of the mobility and describe what mobite is. Our description
includes some of the broad considerations must be taken into account during the mobile
application design and development [15, 3]. Mobile phone will play the main role in the
way we communicate but it will be in tandem with other devices such as laptop,
palmtop and others. Convergence is the current communication industry buzz word -
providing the solutions 1o meet people's needs as cost effectively as possible, by

combing the best of fixed and the best of mobile.

1.l Application Development

The application is to build a directory which will contain Personal Mobile number,
Natne and Ii-mail Address. The analysis and design of this directory will be carried out
using Unified Modeling Language (UML) and the data stored as records in a2 Record
Store as a particular database, while programming will be considered using Java2 Micro
Edition {J2ME} Technology. [n this work, we try to build an application on mobile
system by using different UML models such as UseCase diagram, class diagram,

sequence diagram and other diagrams.
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Since J2ME is the most suitable technology for mobile application, contains many
ready components for mobile application it is going to be the programming environment
for this research, it also requires Wireless Kit (WKTool) and Sofiware Development Kit
(SDK) envircnment which are available under any operating system platform.

The programming language we used is J2ME, in addition to this work; we provide
some features and services or functionalities to be used with this application which
include the fillowing:

s The possibility to display all records stored in RecordSiore,
s Query for certain record.

s Adding a new record to the RecordStore.

» [delete Existing record.

+ Option Order to Browse records.

¢ Dialing phone numbers.

1.2 Thesis Goals

The goal of application of this thesis will provide information on Records stored
in a mobile directory named Personal Email directory. The application shauld be
designed 10 cnable users to access this information quickly and cfficiently, without
having to navigate through multiple screens. All records stored in the Record Store

named as E_mail Addr.

1.3 Related work
+ Ro!lf Heoniker[23], discussed it mobile application, some components which
plays an essential role to develop mobile application such as display text (Hello
World) as a simple application programmed using J2ZME, this study based on

design of web applications, which is built with classes window, client page and
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server page which specify contents displayed in mobile sereen. From this study,
it can be concluded that the use of JZME to build any application of web
application to show how can develop it [23].

« Wisdom Assen BV, studied mobile application for use multi_tier technologies
where in the last years wireless devices such as cell phones, PDA's have grown
enormously in popularity[36].

Wireless devices has kept their owners connected to the out side world at any
time from anywhere and are thus much more flexible than the wire connection
on PCs [3].

s Valentine Lee Ideather Schoeider|35), explained how to create mobile
applications, and identify the main technologies used in the mobile application
development. He attempts to address the advanced principles of mobile
application and alse illustrating the specific details of maobile technologies with
several examples with some case studies, such as (mobile zoo) this application
allows zoo visitors to use Pocket PCs to view web pages that contain animal and

zoo information while they are touring the zoo [35].

I.4 Mohility Definition

Mobility can be defined as the capability of being able 10 move or to be moved
easily.
Mobility pertains to people's use of portable and functionally powerful mobile devices
that offer the ability to perform a set of application provided to the user [31].
Mobile can be defined as “any service or facility that supplies a user with general
information of knowledge regardless of location and time™ [15]. There are some of
discussions concerned with this part, Vavoula and sharples (2002) they suggested three

ways which mobile can be considered mobile as “mebile in term of space; it is mobile



Chapter One: Introduction 4

in different areas of life: it is mobile with respect to time ', These definitions suggest
that mobile systcms should be capable of delivering educational content any time any

where the users needs [15].

1.4.1 Mobile Devices

The advancements being made in mobile devices are truly incredible, and the
selection is astounding. A few years ago the choice was between a mobile phong and a
simple PDA. Now there is a long list of options ranging from high PDAs to smatll
phones with mobiles capabilities [15].Even the simplest devices provide chough
computing power ta run small application such as play games. No matter which type of
mobile application you are looking to deploy application, a device will be available to

meet your needs [35].

1.4.2 A Brief History of Mobile phone

The basic concept of mobile phones began in 1947 when researchers looked at
crude mobile (car) phones and realized that by using small cells (range of scrvice area)
with frequency rcuse could increase the traftic capacity of mobile phones substantially,
however, the technology to do it was nonexistent[ 16].
1947 - A Public mobile system using frequencies in the (35 to 44 MHz) band began
operations along the highway between New York and Boston. These frequencies were
thought to carry greater distances however a problem with skip-distance propagation
carried interfering conversations for long distances. These early mobile telephone
systems used push-to-talk operation.
1955 - Number of wircless line channels available at (150 MHz) was expanded from (3
to 11} by the creation of new channels between the old ones (channel spacing of 30

kHz).
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1956 - 12 wireless line channels were added near (450 MHz), All systems operated in a
marnual mode, with cach call to or from a mobile unit being handled by a special mobile
telephone operator.

1964 - A new system (150 MH2} was developed providing aulomatic channel selection
for each call, eliminated the need to push-lo-talk operation, and allowed customers 10 do

their own dialing.

1.4.3 Mobile phone featores

Mobile phones often have features beyond sending 1ext messages called{5M3) and
making voice calls- including Intemel browsing. music (MP3) playback. personal
organizers, e-mail, built-in cameras and camcorders, games, infrared and Bluetooth
connectivity, call registers, ability to watch streaming video or download video for later
viewing, and serving as a Wireless Modem for a PC[35]).
In most countries, the person receiving a cellular phone call pays nothing. However, in

China {including Hong Kong), and Canada, one ¢an be charged per minute [35].

1.5 Mabile Application Programs

Application Programs that uscs the Java Micro Edition {Java ME) platform is a set
of technologies and specifications developed for small devices such as mobile phones.
Java?ME uses smaller subsets of Java SE components, such as smaller virtual machines
and APls that are specifically targeled ot consumer [35].
Creating successful mobile applications requires a profound knowledge of various
technologices such as application design and development of mobile applications using

mobile soflware inlrastructure [35].
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1.5.1 Mabile Application infrastructure

In this section, we consider the mobile infrastructure from a mobile application
developer’s perspective.
We start by describing the characieristics of several mobile device types, including
cellular telephones, pagers, and PDAs which our application must run on it .this
characteristics, the capabilities, portability. and cost considerations of each of these
mobile devices that is an importani 1o determine whai the primary function of the user’s
mobile device will be used [35). As we have scen, not every mobile device does the
same thing, nor is it necessarily capable of the same functionality.
In the other word, the capabilitics of mobile device are constrained both by its size and

cost [31, 35].

1.5.2 Mabile Application architectures

Application architectures are often modeled to highlight or illustrate the overall
layout of the software (e.g. application code) and hardware {¢.g. mobile device). While
there are many possible combinations of software and hardwarc, application

architectures often tall into a series of recognizable palterns.

Hequen
_—
o Hesponse Urarrsg Query AddNew (]
P o ————— S D |
1lyer(s)
o i » - -
Presentation layer Applicatlon Tunctions Lnynr Datalase layer

Figurce 1.1: Mobile application Architecture

By breaking up application functionality into sub layers to make the architecture

scalable. The code that interacts with the user 1o run a mobile application is often placed
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in the presentation tier. A second ticr, which holds the application function (AddNew-
delete- Browse Record) is often referred 1o as the application tier. The third tier often
referred to as the Data Base RecordSture {R5) or data source tier which contains all data
required for an application as shown in figure 1.1.

In addition, many factors contribute to the success (or failure) of mobile
application, these include the mobile device and wircless conneclivity. Many people not
realize several application models are available for mobile development, a differcnt set
of characteristics that make it appropriate for some applications and inappropriate for

other.

1.6 Architecture Requirements

Architectural design must address system functianality, and user requirements [35].

1.6.1 User System Requirements

The architecture should typically handle the widest range and number of user
different requirements[31]. In our application, perscnal E-mail Directory contains
severzl elements that the user need for displaying e-mails on the s¢reen , create new ¢-

mait, delete an exist record in the directory.

1.6.2 System Requirements
For all mobile applications we use J2ME technology to download all needs of
environment for J2ME. The application applied on real devices to transfer applications

to other devices via using Bluetooth techniology for instance.

1.7 Mobile Technology
The exponential growth of mobile technology in recent years, increasing

availability of high -bandwidth in performance and popularity of handheld devices for
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any type of mobile device | 16]. From a technology perspective, handheld devices such
as handheld computers and digital Assistance (P1DAs) are more affordable today than
before [23].

*The term 'mobile technology' is commonly applied to a cluster of different
techniques whereby a device can conduct communications without a physical cable to
connect il For other devices or networks. During the act of communication, the device
may need to be relatively still, or confined to a small arca. Alternatively, it may be able
to move, and even to move at considerable speed, during the act of communication. In
some ¢ases, it is imperative that the device moves at speed, because its operation
depends on current induced by the transit of a coil that it contains through a magnetic
field creatcd by some nearby static device"[23].

The technologies are extremely interesting for educated people due to their low cost
relative to desktop computers and the spontaneous and highly personalised access they
give to the vast educational resources of the Internet [23).

The impacts of the new mobile technologies need to be appraised, cvaluated and made

more widely known,

1.7.1 Technology Independence

In an ideal world, you should develop mobile applications that are used wilh
hardware as device and platform independent as possibie [37]. This is not casy but good
applications tend to be written so that they can run on many devices and platforms {any

time any where).

1.7.2 High performance and availability
The architecture of mobile application must Lypically have excellent performance

during analysis and dcsign resource. "Tf people are expected to use the application for
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any device at any given time, the architecture must also have high 1echnology available"

[35].

1.8 Thesis organization
The thesis ordered as follows:
Chapter one including the introduction about the research with all requirements that we
needed to complete it.
Chapter two presents the Life Cycle of the application by using different models of
UML diagrams.
Chapter three describes the analysis of our application that specialized in another
diagrams.
Chapter four describes the design as a complete phase of analysis with using another
UML diagrams.
Chapter five describes the implementation phase as a result of analysis and design
phases ta programming the application.
Finally chapter six summarizes the conclusion and recommendations in the same scope

of another mobile application.



Chapter Two

System Development Life Cycle (SDLC)
Any Information system, projects move through four phases, planning. analysis, design
and implementation; all systems require analysts to gather information required to
create a new system. Today most of the existing systems analysis and design moving to
object- oriented techniques, which vicw a system as a collection of classes or objects
that have both data and processes [1].
These phases refined and illustrated as follows:
- Ptanoing:-Planning phase is a fundamental process to perform required operations
{AddNew, Delete, Browse and Query} by listing the 1asks needed to complete the user
requirements to meet the system’s objectives and information about those tasks, this
phase inclusdes all of the system management deliverables [33].
- Analvsis:-The analysis phase includes how a user uses the application for each
operation with all tasks that explained in the planning phase.
- Design:-The design phase decides how the system will operate, in terms of the
software, the user interface, forms, the specific programs, Record store as database, and
classes that will be needed. In most cascs, the system will design the interface specifies
how the user will move through the system (e.g: navigation methods such as menus and
on-screen buttons and forms that the systern will use it).Next the RecordStore as
database that define exactly whal data will be stored any where arc developed [1].
Finally, the application will be divided into classes cach class will reflect the needs and
the functionality of using cach class of the program {34],
- Implementation:-The final phase in SDLC which is the implementation phase, during

which the system is actually built (in the case of a I"ackaged sollware design) [7].
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2.1 Unified Modeling Language (UML)

» UMI, is an object-oriented modeling language for specifying, constructing and
documenting the software syslems, as well as for business modeling and other
non software systems [34],

e UML is a standard set by the Object Management Group (OMG) for the
modeling of all phases of software development from requirements, analysis,
and design.

s UML is one of the most welcome events in recent years in the field of Object-
oricnted analysis and design. It was implemented by three gentlemen, Booch,
Jacobson, and Rumbaugh; they joined forces and created a single common
modeling language called Unified Modeling Language (UML),

The word “unified’ in UML’s in the title refers to the fact that when the UML was
introduced in the late 1990 it brought together the notations of analysis and design
methods [34].

This language is a recognized standard developed and maintained by the Object
Management Gronp (OMG} that is based on object oriented methodology [33]. the
OMG publishes guide lines and specifications that provide a common frame work for
application development wilt gradually introduce the elements of the language as we
proceed. We wilt start with class diagram that illustrates a single class and gradually add
more classes using associstions and generalizations. We will also usc an activity
diagram 1o illustrate control structures, threads. and other parallel processes. Another
element called Sequence diagrams can be used as well for showing how objects send

messages to each other.
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The focus on the system analysis and design of an applications resulted from the
need for comprehensive approach 1o develop the system with object-oriented
technology.

Current object-oricnted development methods use the UML to define object-oriented
constructs and models.

The object-oriented approach used potentially 10 reduce errors, costs, and increase

flexibility based on its inherent features [d]

2.2 The Importance of UML.

The UML is applicable to object-oriented problem solving. 1t gives anyone from
business analyst the ability to analyze, design and then program zny common
applications in terms of Software design [34]. This ability demands the ability to
address the model. Where this model is an abstraction of the underlying problem
domain that is in the actual world from which the problem comes.

Any models consist of abjects (instance of class) that imeract by sending messages
to other hosts. All objects consists of elements so calied {attributes), these elements had

some events of actions called as Behavior or operation in our abstraction model [10].

2.3 Software Modeling

The mast common types of software models arc analysis. design, implementation,
and deploymemt models. These models represent the system at different levels of
abstraction and from different perspectives during the software life cycle.
- Analysis models: [t captures the abstractions in the preblem domain. Seftware
engineers must understand the problem betore they can solve it. ‘The most commaon

types of analysis models are use case and class diagram models.
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- Design models: These models capture the abstractions in the solution domain. They
allow engineers to experiment with potential solutions and judge their quality without
actually building the system. The most common types of design models are data flow
diagrams, class diagrams and interaction diagram [1].

- [mplementativn models capture the logical design of an implementation that would
otherwise be lost in the detail of the implememation. The most common types of
implementation models arc class diagrams and interaction diagram .Some modeling
100ls may even creale implementation models directly from source code.

-Deployment models arc used to plan and document the physical deployment of
sofiware and hardware components [1]. A deployment diagram shows hardware devices

and software components that run on them.

2.3.1 The Use of Maodels
Muodels are abstractions used (o understand complex problems and their potential
solution beiter,
Architectures, for example could not build even simple dwellings it the maps have
not been prepared prior to construction in order to achieve success and quality.
Models are a simplification of the real world and help us to understand what we are
building [&].
» The purposes of models are to describe requirements during analysis and design
phases.
+ [n the analysis phase. the purposc of the model is to capture or use of all
requirernents of the system and 10 model the basic classes and collaboration between

them [34].
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» In the design phase, the purpose of the model is to expand the analysis model into
working technical solution with consideration for the implementation environment

[34].

2.3.2 Static and Dynamic Sofrware

Software has both static and dynamic aspects. The static aspects are those aspects
that don't change over time. This includes classes, interfaces, attributes and relations
between classes in the used system. The dynamic aspects of software are those aspects
that can change as the software executes [33].
Interaction diagrams complement class diagrams. Class diagrams model the static
structure of software, and interaction disgrams model its dynamic behavior, Interaction
diagram show how objects interact at runtime 1o complete a task at different level of the
system. Interaction diagrams are used to model the behavior of:

1. The system as whale: - use cases describe the high-level behavior of the system
as whole. An interaction diagram at this level would model the interactions
between high-level analysis classes required to realize a use case or scenatio
from a usc case [34].

2. An operation: - At the implementation level, an interaction diagram shows the
sequence of methods calls that lake place over a given period of time. Most

common are interaction diagrams that model a single operation on a class [32].

2.3.2.1 Structural diagrams

UML defines a sct of structural diagrams that are used to show relationships

between classes in a system as the following:-



Chapter Twa: System Development Life Cycle (SDLC) 15

» Class Dingram;-the class diagram shows the relationships between a setl of ¢lasses.
This is the most commen diagram in UML and is a structural view of how classes are
related [E5).

» Sequence Diagram:-the sequence diagram shows the intemal interaction between
classes in a specific time of cycle line [34].

e Collaboration diagram:-the collaboration diagram shows the structural
organization of objects that communicate with each other [34. 14].

+ Component diagram:-the component diagram shows the relationship between

components. Compongnts are built and combined to form applications.

2.3.2.2 Behavioral (dynamic) diagrams

» Use Case diagram: -the use case diagram shows the relationships between actors
and usc case where the actors are external entities to the system such as users and other
systems [14].

e Siatc diagram: - the state diagram contains a finite state machine that describes the
behavior of 8 ¢lass. State machines are an excellent way to describe the event of a
system.

» Activity dingram: - shows the flow of control through activitics in a system.

2.4 Analysis phase
« Class diagram:-In this section we will take an application named {Personal E-
Mail Directory) to illustrate all the use of UML tools as a description of
diagrams that are used in our system including the classes such as:
PersonallmeilDirectory, SimpleRecord, SimpleComparator, SimpleFilter and

NetworkQuery.
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+ State dingram: - A state diagram shows the sequences of states when an object

passes through it during its life cycle with responses and actions.

2.5 Design phase

+ Scquence diagram (vne type of interaction diagram): Sequence diagrams are
used to display the interaction between objects and users within the system.
They provide a sequential map of message passing between objects over a
certain time [1D].

Collaboration diagram (two type of interaction diagram): Collaboration
Diagrams describe the set of interactions and links between classes and show
the relationships among objects (5], The sequence and collaboration diagrams
both show interaction, but the first diagram focus on the use of time for sending
and receive messages; (he sccond diagram focuses on the execution of an

operation.

2.6 Development tools and Emulators

Choosing a development tool for mobile applications is not an casy task [9]. There
are many development tools available, all with various strengths and weaknesses. Most
development tools for mobile Application are Soflware Development Kit (SDK). This
software is used to add support for cmulation environments to their offerings. In
addition to the development cnvironments, the tools provide emulators to simulate how
the application will look and feel without having 1o deploy itto a physical device [11].
Simulation is often necessary, because we will not have every device combination
available for our testing [ L 1]. This development tools are geared to develop applications

for multiple devices.
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2.6.1 IZME Technology
J2ME stands for Java 2, Micre Edition, it is a version of Java at devices which
have limited processing power and storage capabilities; these includes mobile phones,
wireless devices and others [20]. The J2ME1ool (;an be described as the following:
« J2ME can run on devices with as little as 16 KB.
s J2ME is divided into configuration, profiles and optional APIs (Application
Programming Interface) demonstrated as following:-
& Configuration:-
A configuration defines the minimum Java technology that an application
developer can expect on a broad range of implementing devices and also it
designed for a specific type of device based on memery capacity and
Processor power.
It specifies a Java Virual Machine (JVM) which can be used on these
deviees |27).
Most of configuration which is suitable for mobile phones is Connected
Limited Devices Configuration (CLDC), it uses a limited JVM called Kilo
Virtual Machine (KVM) is provided as part of J2ME and running on devices
with limited memory size and Network connecled devices [27].
¢ Praolfile:-
This is the application environment for wireless devices based on the CLDC.
A profile is layered on 1op of # configuration and adds the APIs required
developing applications for a family of devices [11].
Mobile Information Device Profile {(MIDP) is the protile suitable for mobile
phone; MIDP includes the idea of a MIDlet, a small Java application similar

to an applet but one that is intended for mobile devices [11].
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MIDP is a set of J2ZME APIs that define how software applications interface
with mabile phones; it is a part of Java 2 platform Micro Edition (J2ME)
provides a persistenl storage mechanism called the Record Management
System (RMS). The RMS is a set of Java classes for storing and retrieving
simple sets of data (9, 11].
# Optional APIs:-

This define specific additional functionality which may be included in a
particular configuration, as an Example including the Java AP[ for Bluetooth
as emulation technologies which will be discussed later in chapter five,
section (5.10)[11].

Another J2ZME configuration is the Connected Devices Configuration {CDC)
targets the advanced consumer electronic and embedded devices such as
sthart comrmunicators and smart personal digital assistants (PDAs), these
devices runs on 32-bit microprocessor fcontroller and has also 2MB of total

memory for the storage of Virtual Machine (VM) [11]

2.6.2 JIME tools

With the use of Java ZME, we need to install Software Development Kits SDK.
This is a basic tool for installing the Application development kit by Java wireless
toolkit (WK Toal) to run MIDIets [37. 10), these tools will be described in chapter Five

section (3.1).
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Analysis phase

The goal of analysis phase is to understand the sysicm requirements to decide
whether the new system is or not needed [4]. [n UML. the common notation will be
used with every Object-Oriented Analysis (OQA) technigue to represent both analysis
and design phases together where object-oriented analysis consists of three sieps to
analyze CKDA requirements these steps are shown as follows:

1-UseCase modeling:-Determines how various resulis are computed by the mobile
application system [10].

2-Class modeling:-Determine the classes, their attributes, and inter-relationships
between the classes [34).

3-Dynamic modeling:-Determine the actions performed by or 1o cach class or
subclass. The aim of dynamic modeling is to produce a state diagram [10).

A detail description of these diagrams will be given in this phase later.

1.1 Analysis Requirements

In this section, we describe requirement models through diagrams that include
UseCase, Class and activity diagrams. The process that will be followed to create the
requirement mode] is the object-oriented analysis. The object-oricnled analysis process
of the system involves four main activities. These activities are: creatc mobile system
definition, decide the system's main functionality through UseCases, build the class
diagram, and develop scenarios and corresponding sequence diagrams [32].
The system definition is created first, and UseCase model are identified. It provides a
natural way of dividing the system into manageable units. The objective is to identify

what the system musl do for the user to complete the required work 1asks.
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3.2 Definition of Personal E_Mail Directory

Our application is based on the use of Object-oriented approach to use classes to

define elements of the svstem, such as Forms, Commands, and Alerts also there might

be many mere events that are important to be identified in the mobile system. The

events translate into a list of UseCases as following:

1.

2.

3.

4,

5.

Open Directory.

Query for certain recerd.
Add New Record,
Delere Record.

Brows Directory.,

The approach involves creating models that define the requirements, the design, and

then the implementation of E-Mail Directory application. This approach is

determining how to interpret the behavior of objects in an application, through written

scenarios with the use of UseCases, Class, and Sequence Diagram. In our application

it requires Dircctory liems that will store information about a Person such as

(personal Name, E_Mail, and phone number). The requirements for this item include

a class named Personal B-Mail Directory. The class allows us to store records about

any number of people based on the list stored in database (Record Store) where we

can add new record, browse information about certain record by using query function.

We can also delete any record. These are potential uses for requirements definitions.

Requirements are needed in order to help us formulate and crystallize what the

application must be able 10 do in cenain sense [14].
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3.3 Conceptual Design

The objective of the conceptual design is to build a conceptual model of the
application domain taking into account the functional requirements captured with Use
Casc. Object- oriented techniques are used to construct the conceptual model, such as
finding classes and association and defining inheritance structures. The conceptual

model is represented by an ordinary UML class diagram [1).

3.4 Structural Modcling

A structural or conceptual model describes the data in a logical perspective without
indicating how the data are stored [1]. During Design phase, the strucwral model
reflects exactly how the data will be stored in Record Store. We will use the UseCase,

Class diagram, and object diagram to create the structural model [1].

3.4.1 Use Case Description Level (Abstraction)

- Essential: 1t describes the general description of the system process without
including technical information [34].

- Real : a real use cases are undesirable during analysis and should only be used
during analysis for specific reasons. Real use cases are handy for requirements
gathering.

Normally high leve! essential UseCases are done during the analysis phase of the
system. A high level real UseCase is done during the design phase only if necessary
[Ié].

UseCase is behaviorally related sequence of sieps (a scenario} with both automated and
manual, for the purpose of completing a single business lask described from the
perspective of external users that needs to interact with the system, and results of

decomposing the scope of system functionality into maty smaller statements.
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3.4.1.1 Scenarios, Use cases, Relationships and the use case Diagram

When we analysis any system, we try to identify the main functionality that the
system will have and the main ways it will be used. In this application of E-Mail
directory there are some ways vsed to indicate processes such as: add new record,
Browse all records, delete exist record, we call each of these ways in the application as
2 UseCasc, Pach use ¢ase must have scenaric from another lechnique 1o meet the
requirements analysis to be identified and described to accomplish some ohjective by
describes what happens when the user select a certain function. ‘The product then
display out sample menus for that selection [33]. One approach for doing scenarios is to
write them out like seripts that highlight how the objects behave when the system
operates. Each scenario documents the way the objects or a small set of the objects
behave in a certain situation. This helps us to modulate and analyst the system [1).

A use case is a sequence of actions or processes that an application will perform to
represent how a system interacts with its environment. An actor is a person (User) who
interacts with the application where each UseCase involves ane or more actors that uses
the system [1].

Use Cases can be described using the Unified Modeling Language (UML) and
illustrated in UseCase diagram [21].

A UseCasc captures the main functionality {one and only one function) of the system
from a user or an actor for dividing the system into smaller pants which can be
implemented separately. As in the event "open directory” is UseCase of UseCase
diagram, each main event usually corresponds 1o the UseCase [34].

UseCase relationships explain how the use case is related 10 other use case and users.
The four basic types of relationships are association, extend, include, and

generalization, these basic types are considered as follow:
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» An association relationship is the communication that takes place between the
UseCase and the actors that use the UseCase [33, 34].

e An extend relationship represents the extension of the functionality of the
UseCase to incorporate optional behavior.

s An include relationship represents the mandatory inclusion of ancther UseCase
and the breaking up of a complex UseCase inlo severzl simpler oncs.

s ‘The generalization relationship allows UseCases 1o support inheritance.
Inheritance represents a specialized UseCasc to a more generalized one {from

the specialized UseCase 10 the base UseCase) [34]),

3.4.1.2 System Boundary in UseCase
The UseCases are enclosed within a system boundary, which is a box thal represents the
system and clearly delineates what parts of the diagram are ¢xternal or internal to it [1],

it represents all actions in the system.

3.4,2 Main Usc Case Diagram

A UseCase Diagram (UCD) deseribes what a system does rather than how? The
UseCase diagrams are connected to scenarios that happen when someone interacts with
the system. Each UseCase are represented as ellipses, and actor is depicted as icon
connected with solid line to the UseCase that is connected and interacts with him j26].
UML UseCase Diagram can be used 1o describe the functionality of a system in a
horizonta) way. That is, rather than merely representing the details of individual features
of the system. UCDs can be used to show all of its available functionality .UCDs has
only 4 major elements such as: The actors that interact with a system, the use cascs or
the services, that the system knows how to perform, and the lines that represent

relationships between these elements [34].
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Use Case using relation is called a Uses relation. it is represented by directed line
between classes (user and directory) as shown in the igure 3.1.

The Use Case Mode] serves to defining what functions witl or will not be performed
by the system [1]. The necessary good UseCase conditions are stated as the following:
Easy 10 undersiand and that means the following:

» The user enters a number of items into the system.
* ‘The systemn displays the item details to the user.
» The user enters the quantity required into the system.

« Mapped to prototype screen or system interface prototype.

« Complete including all alternate faws.

s Greed with the users of the system.

3.4.2.1 Creation of Main Use Case Diagram

First, use case diagram starts with the sysiem boundary This forms the border of
the system (e.g; the system’s functionality) from a uscr. Second, usc cases are drawn on
the diagram taken directly from use case descriptions. Third, the actors are placed taken
from who will use a system. The forth step is to draw lines connecting actors to the
UseCase interacts with it.

The system was developed with main Use Case diagram shown in the figure 3.1.
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Figure 3.1: Main Use Case Diagram (Usccuasel))

This Tigure shows the user of the E_Mail directory system and their use cases.
Actor uses the system 10 perform specitic selection of a grouping of choices. Thus, the
UseCases Browse records associated with add new record process that is created to list

ali recorded stored by user and search for a cenain record by the name or E_Mail
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address. All functions can be selected while user’s select the main class to show the
main screen with one of these operations before the user can check its status [32).
Some UseCases have similar features in their behavior, For instance, Browse all record
and Query for a certain record are both UseCases where a record can be displayed.
Scenarios can be used as a textual describtion of the UseCase goals.UscCases that
are sub-goals of another UseCase can be related using the <<uses>> dependency.
Thuse, the use of <<uses>>dependencics create a hierarchy of UseCase [32].
Recall that each UseCase might have more than one scenario .Each scenario might
be documented as follows:

UseCase: Open Personal E_Mail Directory (PED), are represented in the main Scenario.

Chjetat perriienal -t
Dirsrtery viam

Satie upan progect Nrome
|~

DHuplany Wik il

Fizure 3.2: use case for use an application

This use case illustrated in figure 3.2: used when we want to use an application,
the user selects a certain function to be performed. All use case can identify an
interaction activity since these actions may be classified as inputting, Displaying,
Deleting, changing or searching. Each scenario of use case exiended from the scenario

previously to complete this function,
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- UseCase: Add new Record, are represented in the main Scenario.

Figure 3.3: use case for Adding new Record

This UseCase used when we want to add new Record with the other information
1o record store, the user enter the user name, phone number, and E_Mail address and
then select Add command to add this record to the other records stored in the directory.
The system responsc with this selection by shown message illustrates this record has
been added safely. All these adding of records any time can be request for any function
selecied to be applied. In figure 3.3:the class name screen represent the interfaces
between all the other screens used in this UseCase such as the screen for entering the

data or the screen for displaying alent information to complete any 1asks.
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- UseCase: Indicates information about a certain Hecord where placed in the main

scenario.
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Figure 3.4: use casc for Query Screen

When user selecis this function, the ditectory response Lo this action that a user
need lo display information about record exist in the directory and determined it to a
user, or show information this record is not found. This function can be divided into two
interactions which can be identified in the scenario; the receiving personal information;

and displays that presents in the results of the query.
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- Use Case: Representing a select option order shown also from the main scenario.

N
=y
Ny =
'\

<= E-m

Figure 3.5: use case for option order Screen

This function used when a user Browse all records in certain order either by the
name or by E_Mall address and then Browse all Records as a result to run this function.
This arder is also used with query function, as shown in the figure 3.4. This function
performed with another classes with a simple Comparator that contains the order data of
the name, E_Mail and a simple filter that contains the method which allow us to aceess
to the data stored in the class simple Comparator. As a result we will show this order by

displaying all the records in the order that it has been selected.
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- UseCase: Display directory. Shown also from main scenario,
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Figure 3.6: use case for Browse all Records

This function used to see a list of al! records stored in the directory such as
record store, Directory class list that on the screen all the stored records or shown the
information alert (recards mot found} when the records are not stored. When we use
such a functions a class SimpleComparator, SimpleFilter, and RecordEnumeration are
used to retrieve all record with the option order to display record. as shown in the
figured.6 we can also show the phone number related with any record selected from a

user by using Dial command in the Name Screen.
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- UseCase: Delete a certain record. Were shown in the main scenario.

)

Figure 3.7: use case for Delete a Record
This function is used when a user delete an exist record from a directory based on
ihe record 113, where the system request for this task wilh surc deleting if record found,

or show alert message {recorid not found )if a record not found as shown in figure 3.7 .

3.4.2.2 Usc Case Relationships

There are several standard relationships among UseCases or between actors and
UseCase: we list these relationships as: Association, Generalization, and Exiend
relationship. These relationships described follows:

« Association:-The participation of the use case and actor communicate with each
other are an association relationship, this is only relationship between aciors and
UseCases.

« Gencralization:- is a generalization from use case A (one use case ) to use case
B (another use case ) which indicates that A is a specialization of B, this
communication is between UseCases or actors from the same kind which one is

instance of another[34].
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» Extend:-An extend relationship from use case A to use case B indicates that

UseCase B may be extended by the use case A[12),

3.4.2.2.1 Notation of Use Casc Relationships
» An association berween an actor and a use case is shown as a solid line between
the actor and the use case [10).
¢ Ancxiended relationship between use cases is shown by a dashed arrow with an
open arrow-head from the use case providing Lhe exiension 1o the base use case.
The arrow is labeled with the key word <<exiend=>,
e A pencralization between use cases is shown by a generalization arrow,

represented by solid line with a ¢losed arrow —head.

3.4.2.2.2 Esample of Use Case Relationships
To create a record we will use a create insitruction from the record store in

UseCase which can be shown as the following

Associalion Relationship
Figure 3.8; use case Relationships
In this figure, use case of Browse Scr is exiended from a use case add new Ser and
usc casc sart order based on display all records in a certain order by the name or by

E_Mail address during creation of Record Store so that the relationship is Display

between them as extend type relationship.
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As described in section 3.4.2.2.1, and Represented in figure 3.8. Generalization

relationship between two use cases can be represented in the figure 3.9

\ - —
] 1

Genzraloatom

Figure 3,9: Generalization Relationships

3.5 Class Diagram
3.5.1 Analysis of UML Relationships between classes

An object might also be naturally related to other objects or classes [26]. Object
relationships are much like relationships in a data model based on the message in which
we view the objects. For example, in our application there is a button that is altached to
a window and cach window might have many buttons attached to it. A menu might
contain many menu items and menu item might be contained on one menu [33]),

The other aspect of an object relationship thai is the same as in data modeling is the
cardinality of a relationship. Cardinality refers to the number of associations that occur
between objects [2,29). The Unified Modeling Language (UML) uses the term
muliplicity in place of cardinality. [n our application e-muail directory is found for many
mobile phones this is called on¢-to-many relationship .On the other hand many mobile
phones are owned by one E_Mail directory. This is called one-to-one relationship [34].

There are two types of object rf:latinnlships in our application: an association {or
conneclion) relationship this describes Whole-part relationships. An association
relationship means (hat one object is associated with other objects in some way. A
whole-part relationship means that the relationship between objects is stronger, For Lhis
relationship there are two types: aggregation relationships and composition

relationships[29].
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Figure 3.10: Relationships berween objects

3.5.2 Developing initial scenarios and initial classes
The system is ready to start developing scenarios and building the class diagram,
They will choose one or two use cases that are considered to be the most important and

develop those in parallel with the class diagram [22].

3.5.3 Procedure for building the class diagram
There are several sieps for developing the class diagram fellowed in the system as:
], ldentify main classes.
2. [dentify relationships between classes.

3. [dentify the important attributes.

=

[dentify additional association relationships.

5. ldentify methods of the classes.

3.5.4 UML Design Class Diagram (DCD)

UML Design Class Diagram {(DCD) shows the classes and the relationships
among classes that remain constant in the system over time. Classes are shown with
their simple attributes, methads and relationship to other classes, these relationships
include association, inheritance, and aggregation for a proposed system [21].

The class Diagrams identifies the static aspects of a system., It identifies al] the classes
for a system that are used where class diagram is the central diagram of a UML model
for any system [33].

The stalic aspects mean that it does not have a time component. For example, the name

of a class is static that does not change over time. The interactions between ¢lasses are
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dynamic aspect of the class which interactions describe the behavior or actions of class
over time. In UML a class is the main building block in class diagram which represents
information in the system. During analysis, class refers to actor, events, and things
about which the system witl capture information to create an application. During design
and implementation, classes can refer to implementation specific artifacts like windows,
forms. and other objects used 10 build the application [1].

Each class has Aftributes and operation. Altributes are properties of the class and
operations are actions or functions that a ¢lass can perform. In our application, the class
name is ’ersonalE_Mailldirectory, and the attributes of the class are:

¢ The name_Mail.

« E_Mail address.

¢ Phone number.

s Alert message.

And the methods of this class are:

«  Start App (.

s #Pause App{).

« - Display alert ().

« -midletExit ().

+ +command Action(c, d}, as shown in figure3.11.
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Figure 3.11: Personal E-Mail Directory class
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The ¢lass Diagram produced during object-oriented analysis is a logical model. In
object-oriented approach, each object represents an entity in a real-world application
scenario, such as a user. Each ohject may have a set of properties and set of metheds.
Properties represent the characteristic of an object. methods are the functions and
procedures that operate on an object for example, Query operation makes information
about the state of object available to other object (Browse), IF Query function asks for
information from attributes in the class {e.g; name, E_Mail Address, or phone} then it
will show that on the new ¢lass {screen’ as a result of an active operation [33].

The main class diagram shown in the figure 3.12 of GOA phase depicts the classes
and their attributes but not their actions {methods). Where the methods are inserted into
the detailed class diagram of the design phase in chapter five. Determination of all the
actions of the product is performed by examining the interaction diagrams of every
scenarie, The amtributes of a ctass should be declared privaie (+) that means (accessible
only within an object of that class), or 2 protected (#) which is (accessible only within
an object of that class or subclass of that class, or public (-) which is (accessible for all

an object of that class and other classes).
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Figurc 3.12: Main class diagram

A& Object Ddagram

The second type of static structure diagram called an object diagram [1]. An object
diagram is essentially an instantiation of all or part of a class diagram, this means to
create an instance of the class [1]. [n our application, the objects are Browse Scr, Entry

Scr, AddNew Scr, and Option Order Ser that are instance of Screen class of Personal

Email Directory.
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Figure 3.13; Object diagram from Personal E_Mail directory class

In the figure 3.13 as shown, the name Scr ohject represents the screen that used 1o
display any result for any functions performed by the class as in the Query function we
need to display result of searching, in the Browse function must Jist all records in the
screen if there are records or 1o display alert information if there are no record slored, as
in delete and change function we need to display information about delete or add or

change record.

3.7 Dynamic Models

Behavioral models deseribe the internzal dynamic aspects of an information systemn that
supports in the system[6]. This Behavioral represented by some of diagrams that
describes this behavior of a given system as well as messages between ¢lasses. From the

group of this diagram in our system we have used as:
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3.7.1 UML State chart Diagram

The class diagram captures much of the imperant sysiem capabilitics. Another

graphical model, called the state chart. This model is often used 10 document more
complex behavior of a class. A state chart shows the states a class might be in a system
and the action or conditions that cause a class to make a transition from one state to
another. UML state charts are not nommally needed. They are nceded when the class has
a different reaction dependent on its state [1, 33].
Stute chart can be viewed as extensions of the class diagram. And you could
conceivably create one state chart for every class in our class diagram; the states are
depicted by boxes. The transitions are shown as arrows between boxes. Showing that a
class in one stale can change to another state there is a start and an end state depicted by
the solid dos [12],

State chart or stale transition diagrams are also used for modeling real-time system
requircments, where shows the sequence of slates a class goes through during it's life
cycle in response to stimuli, together with its responses and actions where the class have
behaviors and state [ 14]. This state depends on its current activily or condition, where
the state diagram shows the possible state of the class and the (ransition that cause a
change in state [14]. The representation of 2 UML state diagram with the three aspects
of a state, event, and predicate are distributed over the UML diagram. For example, in
our application, the siate Query function is entered if the present state is select function
and the predicate jselect] is true .when the state query has been entered, action query
Ser is to be carried out.

In our system : the E_Mail directory system move through a sequence of states
based on the input from the user {external events) and internal system actions such as

Record Store, The key clements of an UML state chart diagram are: states, transitions
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and optionally an initial state and final state. States are ¢connected via transitions that
control the transfer of the system from one state to another [18), we have shown that by:

1-slate chart for run application:
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Figure 3.14: Statc chart for run application

this state is used during the run of the application starting with opening the main
class to display the screen that contain the selection of functions that will be applied.
This choices are Browse, Query, Addnew, Delete, And Change as selected list, To exit
from any screen select cancel command to retum 1o the main screen.
State Sequence:
SO=project class="open™ and screen="close”
$1=project class="opened™ and screen="Personal E_Mail Directory class™
$2= project ¢lass="opened™ and screen="main Scr”

§3= project class="opened™ and screen="certain selection” and command="exit”
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2- State chan for Adding New Record:
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Figure 3.15: State chart for adding New Record

In this figure, the transition between the starting state to the next by selecting Add
New subclass from main screen where will present three text field to inter the data, The
name, E_Mail Address, and phong number and then select add command for adding a
Record to Record Store, When this task is completed the system will show message
tllustrating that record added.

State Sequence:

S0=projeet class="opened” and screep=" main Scr”

S 1=project class="opened” and selection=" AddNew lunction™

$2= project class="opened” and{screen=#TF# “Enler the name”,"Enter [_Mail
address”, “Enter phone number™).

S3= project class="opened™ and screen=" AddNew Scr.” and command="add"

S4= project class="opened” and screen="aler: info.”

S5= project class="opened”™ and screen="main S¢r.” and command="cancel”
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3- State chart for Display E Mail Directory:
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Figure 3.16: State chart for Display lRecords

The figure 3.16 illusirate how to create Display all Recerds stored in Record Store
by select Browse function from main screen as a starting state and then follow the
another activity for this 1ask by the transition between task, a Response for this
selection, browse will be activated for all information concemed with ¢ach record. A

message (no names found) will be shown if there are no names stored.
State Sequence:

SO=project class="opened™ and screen=" main screen”

S1=projecl class="opened™ and sclection=" Browse function™

S2= projecl ¢class="opened™ and screen="" Name scr.”

$3= project class="opened™ and screen=" Name scr.” and command="Dial”
S4= project class="opened™ and screen=" Dizling”

§5= project class="opened” and command="cancel” and screen="main screen”
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4- State chart for Query:
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Figure 3.17: S1ate chart for Query funcrion

To create a search for a cenain Record @ via select Query function from the main

screen as a starting state in the state chart . Responding for this state , the system display

two (code) text box . one for the name we want 10 Query aboul it, and one for E_Mail

address, as a result from these transition the system will show that Record based on

condition either this record is found or not found in the record store, If the result of

searching is true based on a method maiches byte of the class simple filter, it will
display that record while il can be doing dialing for a phone number, else a result is

false a system show messaging that record not found . For return to main sereen lor

another chosen, select cancel command feom the dialing screen and back of the

searching screen opened now.
State Sequence:

SO=project class="opencd™ and screcn="main screen”

$1= project class="opened™ and selection="Query function”

82= project class="opened™ and {screen=#TF# ™ The name”” E_Mail address™ Jand

search ="local” and [matches(byte[] r) =True] .
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53= search ="local™ and [matchesibyie[] ) =False |and command="Back™ and
sereen="main Scr.”.
54= project class="cpened" and screen="Resul™ and commaund ="Dinl™

$5= project class="opened" and screen="Dialing"” and command="Cancel™

5- State chart for Delete:
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Figure 3.18: State chart for Delete function
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These states iliustrate how to create Deleted for a certain record existing in record
store for E_Mail address directory. In this case we will select delete function from a
main screen and then determine a record that we want 10 delete. And sure that by ok
command and display message that illustrate that record deleted.

State Sequence:

SO=project class="open™ and screen="close”.

$1=projecl class="opened” and screen="Main Scr".

82=project class="opened™ and screen="Delele funclion™.

53= project class="opened” and screen="name Scr”.

S4= project class="opened" and command="Deletc™ and screen="Alert Infe™.

$5=project class="opened" and command="cxil",
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3.7.2 Activity Diapram

Activity diagrams are another type of UML diagram for modeling the dynamic
zspects of software. {The cther rypes are sequence diagrams, collaboration diagrams,
staie chart diagrams, and use case diagrams.) Activity diagrams model| the activities or
procedural steps in an algorithmic process. Activity diagrams provide support for
specifying concurrent control flow of activities of use case. [1 depict activities that occur
in parallel , because of this they are very useful for modeling actions that will be
performed when an operation is execuling as well as the resulis of those actions- such as
modeling the events that cause windows to be displaved or closcd[8,1).

Activity diagrams model control flow from activity to aclivity. This diagram is
used to model activities before objects are identified and when il's not important to
assign activities to objects [14, 12]. Applying activity diagrams used to describe user
task models. As illustrated in the figure 3.19.

[n activity diagram, a solid dot represents the start of the process; a solid dot inside
a hollow circle represents the termination of the process. The decision activity used
when there are condition for a certain achivity to be selected, and the synchronization
bar allows us to depict activities that can occur in parallel and can be performed in any
order, but it have 10 be performed before the next activity [1].

In the figure.19 ecach activity contains another sub-activity that must performed
to complete the activity that are selected, the activities: Query, AddNew, Browse, and
delete can be exceuted only when we open the main class to display main screen that
conlent these activity, First the activity Browse is used to display all records stored in
the directory based on the option order determined from a user with this activity we
have to use dialing activity to phone number for a record selected, if there are no

recorded stored before, the system will show alert information for a user about that not
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record or names found in the dirgctory and return tor the main screen to use another
choosing for cornplete the other functions, Second query activity that allow the user to
search in the directory about a record either exist or not exist by enter the name of
person and E_Mail address and then the searching is local ,the system request for this
activity by display this record if exist and display aler1 information if this record does
not exist. The third activity is add New record for a record store by enter the name
.E_Mail address. and phone number and then select add command from this screen o
adding this record for the directory, the system response to this task by display alent
information for this record added. The fourth activity option order that allow a user to
select the order 1o display records in the Browse function or in query function, this
option is select the order by the name field or by E_Mail address field. Fifth activity
delete for a certain record by determine this record and then select delete command to
complete the task. The transitions in activily diagrams are inter-class transitions; such as
those transitions belween classes describe intweraction behaviers [10]. Activity diagrams
describe the workflow behavior of a system. Activity diagrams are similar to state
diagrams because activitics are the state of doing something. The diagrams describe the
state of activities by showing the sequence of activities performed. Activity diagrams

¢an show activities that are conditional or parallel.
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Figure 3.19 Activity Diagram for Personalll_Mail Directory Application

3.8 Interaction Object Behavior

Objects are related to activities using object NNows. Chject flow is basically used
for indicating which objects are related to each activity, and if the objects are generated
or used by the related activitics. Activities that are action states and that have object
flows connected to them can describe the behavior of related objects since they can
describe how methods may be invoked on these objects [21]. 1n UML there are some of
specialized object flows for interaction class can have within a related activity as

follows;
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. An<<interacts>> object flow relates a primitive interaction object to an action
state, which is a primitive activity[22]. Further, the object flow indicates that the
action state involved in the object flow is responsible for an interaction between
a user and the application. This can be an interaction where the user is
visualizing the result of an chject operation. The action state in the view result
activity in the figure 3.20 is example of display the result of local searching.

2. A <<presents>> object Mow relates a RecordStore to an activity, It specifies that
RecordStore should be visible while the activiry is active. In the figure 3.20 the
Record Store and its contents are visible while the local searching activity is
active,

1. <<Confirms=> abject flow relates an action confirm to specify search domain. In
the figure 3.20 the local searching activity is responsible for finishing the search

operation if this domain is matching with the domain defined in the RecordStore.
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Figure 3.20 Object flow of local search activity




Chapter Four

Design phase

Previous chapter described the tasks that must be performed to complete the
analysis phase by using number of UML diagrams. This chapter is to decide how to
build the application, the major activity that takes place during design phase is evolving
the set of analysis representation into design representation { 1].

The design includes activities such as designing system inputs, system outputs and
user interface such as form, selection screen that will help the system design meets the
needs of its users,

In this phase, we will discuss other types of UML diagrams that are used to
complete analysis phase in chapter three. From these diagrams interaction diagrams
(sequence and collaboration diagrams) and package diagram to be transferred 1o

component diagram as coding for the applications.

4.1 Interaction Diagram
The primary differences between the class diagram and the interaction diagram is
that the class diagram describes structure of the system and the interaction diagram

describes the behavior of the system [23].

4.1.1 Sequence diagrams

A pattern of interaction among ohjects is shown on an interaction diagram.
interaction diagrams come in two forms based on the system., this are: (Sequence
diagrams and Collaboration dizgrams). The sequence diagram show the explicit
sequence of stimuli and based on the real-time specifications, [n other word, A sequence

diagram shows an interaction arranged in time sequence by their “life lines ** and the
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stimuli that they ¢xchange arranged in time sequence { as a set of messages between
objects) within a collaboration to effect a desired operation or result. A collaboration
diagrams show the relationships or participants among classes or objects when
interacting with each other and are better for understanding all of the effects on a given

class and for procedural design. {12].

4.1.1.1 Sequence dingram notation
A sequence diagram has two dimenstons [1]:
1. The vertical dimension represents the time.

2. The horizontal dimension represents diffcrem objects.

4.1.1.2 Life line

In sequence diagram an object life line denotes the cbject playing a specific role.
Amows between the life lines denote communication between the objects playing those
roles. Within a sequence diagram the relationships among the objects are not shown.

The role describes the properties of the objects plaving in a diagram [10].

4.1.1.3 Messiapes

Each object can send and receive messages that define information sent to other
object to 1cll thal object to exceute one of its behaviors where the message is a function
or procedure called from one object to another object[1]. In the application, If a user
wants 10 add new Record, the system will send an adding message to the application,
and then the directory class wilt receive the addition and gives what i3 need to do the
addition that new record add into the record store {i.c.; thc behavier ) and send the

message {record added ).
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4.1.1.4 The Personal E_Mail Directory Sequence Diagram

The PED Sequence diagram shows how messages are sent from one object to
another. A sequence diagrams for all interactions that appears in the application can be
created by the fotlowing:-

- Create the first screen MIDIet, Where this screen is a list of choices that is
used in the application. Figure 4.1 illustraled below show the main screen that contains
the objects {Query Scer — Browse Scr — AddNew Scr — Sort order Scr — Delete Scr )
contained in the Secreen class defined in J2ME, cach of them perform a sequence of
certain 1asks specified for all records stored in E_Mail directory. All messages between
objects interact from one or more object to another object to complete this function
where these events sequentially input from an externa) source {user) to the system.
Events arc related by time with the top events occurring. these events are the cause of
the system response by sending messages.

cach message sent from first object are ending afler the task corresponding with
that object finished to transfer the active to the next object where the message select
function (case 0) will be ending when a user select the Query function for a record in
the specific time ending when the new message is sending the new object. Back
message retuned to the main screen object 10 select another function, afl these
messages are similar 10 the other object but they are different in the case of selecting the

function.
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Figure 4.1; sequence diagram for main Screen ohject

[n the Sequence diagrams the vertical dimension of the diagram represents the time.
Time unfolds top to bottom and the dotted vertical lines represent the object’s life span
[18]).

The narrow venical reciangles that partially overlap the life lines show the period of the

life when the object is active,
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- Create the sequence Diagram for Query Screen object; this case displays two Text
Ficld one for the name, and one for E_Mail. These are used for querying or searching

about 2 certain record specified from a user where this search is local as shown in the

figure below.
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Figure 4.2: sequence diagram for Query Sereen object
[n the figure above, the select query message is active when a user determines this
function from main screen object then the next messages determines the data record to
be displayed in the name screen object by using local search, as the result for this task

will be displaying 2 record or displaying alerl message to complete this function.
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- create a sequence Diagram for sort order sereen. This S¢reen allows us 1o select
sort order to cither sorting by the name or by E_Mail Address to browse or guery the
records. This option used when we want 10 enter the records to a RecordStore in the

certain order.
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Figure 4.3: scquence diagram for Option Order Screen object

in this case, there are two classes related with Browse screen objecl and option order
screen object:

- Simple Filter: a simple filter is an implementation to the Record Store to filter a
private strings one for the name and other for Email. The Simple Filter is a public

method Filter allows us to access to the class Simple Filter with string N and string E.
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Matches method [byte {} r) takes a record (1) and checks to see if it matches the name
and Email set in our constructor of function (method) Simple Filter.
- Class Simple Comparater: this class implements the Record Comparater, which
can sort the values of the names and the E_Mail addresses using a compare method that
takes two records depending on the sort order that extracts and compares the subficlds
as a 1wo strings, 71 set as the first record which compare 12 as a second record 10 returns
one of the following values:
Record Comparator. PRECEDES if ¢l is less than 2, Record Comparator,
FOLLOWS if r1 is greater than r2 and Record Comparator, KQUIVALENT if rl
and 2 are cquivalent,

When the user sclects the option order to specify the sorting of records stored in record

store, then we can select Browse sereen as a result or the previous lunction.

- create a sequence diagram for Name Scr, this generates a list of Records that can be

called as a result of a browse option on the main screen.
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Fipure 4.4: sequence diagram for Browse Screen object
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When a user seleet this function, a system will response for that by display all records
stored in record store on the E_Mait directory, In the ease of no record has been added,
a system will show message information which alert that (no records found ), other wise

a system will Browse all data in each record .

- create a sequence diagram for Add New screen, it displays three Text Field
one for The name , one for E_Mail Address , and one for phone number. These are used

to add new records to the Hecord Store.
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Figure 4.5: sequence diageam for Add New Screen ohject

In the figure 4.5 the add command represent object of command listener class to
be added into the record entered by a user 10 record store performing that uses the class

simple record which provides static methods that allow us to hide the format of a
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record, Creating a rccord by determine the index of each field set as (byte [[} in record

and then it will insert the field in the record buffer (the maximum length of record).

- create 4 sequence diagram for Delete Record, this will display one Text Field
for the 1D record in the record that the user wants to deleted, this function will be vsing

the method of rs.deleteRecord{rec 1D) 10 delete the current record from the record store.
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Figure 4.6; scquence diagram for Delete record Screen object

In the figure 4.6 the Del command represent object of command listener class to
delete the record determined by the user. When the RecordStore is created the
RecordEnumeration enumerated all record stored with 1Ds, so we can use the method

of rs.delete (reclD) in this function.

4.1.2 Collaboration dizgrams
The order of the interaction in the collaboration diagram is described with a

sequence of numbers starting with the number |, and for subsequence interaction the
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sequence number can be a nested number. All nested sequence numbers are at the same

level of the main numbers in the interaction [10].

4.1.2.1 Patterns

A pattern is a parameterized collaboration; it deals together with the guidelines of
using il. A parameter can be replaced by different values to produce different
collaborations. The parumeters usually designate slots for classes. When a pattern is
instantiated, its parameters are bound to actual classes in a class diagram or 1o roles
within a larger collaboration.

A use of collaboration (pattern} is shown as a dashed ellipse containing the name
of the collaboration. A dashed line is drawn from the collaboration symbel 1o each of
the symbols denoting class, each line is labeled by the role of the participant between
classes in the collaboration, In our application, thegre are collaborations between two
class {Simple Filter and Simple Comparator) when we want to display a list of records
as a result of a Browse or Query selection, these classes participant to select the order of
display frem the simple Comparator class and takes the data from Simple Filter class as

shown in the below figure:
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4.1.2.2 System Callaboration Dizgram for Personal E_Mail Bircctery Application

We can creale a collaboration diagrams for all events with interactions that

appears in the application as the following:-

- Exentl: Use an application.

UseCase: Open Personal E_Mail Directory from the main scenario:

1- The user selects Gpen Button in the WTKit window.

2- The user selects Personal E_Mail Directory class from the list.

3- The system displays the main screen to select the application for using.

As shown in the figure 4.8 which illustrates how each interaction between objects

performed with a sequence number on this performance, starting with select the

function and ending that with sub interaction between them.

JBain Ber

111 cBeowsly,
111 g i),

130 ctprl guidm ()
VA chaaddiie i,
115 chit hargad],
24 chlimhall,
1} (mlTwl 1)

I Copam pha Wi,
11 ¥lnkalad Mosonal B_Mail Ciraoiory cles
| T; LaTrapdo rrss scremm

L ¥k

R ¥ Rudo Nutton
C'ra ¥ ommund

Ch ok iromp
TF¥ TextFleld

‘_-1m'ﬂ!l'h|ﬁ‘ |

Figure 4.8: Collaborutiun diagram for scenario application ¢xecuting

- Event2; get new Recurd.

UseCase: Add new E_Mail. Main selection.

I- The user selects AddNew choice from the main screen.

2- Dir. Knows that user need to add new E_Mail for RecordStore so that it

will displays three text filed to inter the data, one for the name, one for

E_Mail address, and one for phone number then it witl adds the new reeord
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were entered by the user into the record store and inform the user that the

task was completed via displaying message {recard added).
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Figure 4.9: Collaboration diagram for Add New Record

- Event3: we want to sec information about certain Heeord.
UseCase: Query E_Mail information from the main selection,
1- The user selects a Query choice from the main screen,
2. Dir. Knows that user needs to display certain record which was
determined by the user, then dir. Class shows it if it exists, and displays the

alert information that alens the record not found.

14 syl query Scx

1412 T omivw B s—— ' I oWk
142 TF# o E_Mad Akl 11 owm Dhr clame 17 Sebnct Qe chemer
Ini:-ih:j;i;/',.-— ¥

F
17 Dwpley Wi S0
S } ll il Sz I

I -

132 Akl il - Barcerd wod Foped 16 tomt Back

Figure 4.10: Collaboration dizgram for Query Screen object

- Eventd: a list of all Records stored in RecordStore,
UseCase: Browse alt Records in the directory from the main selection,

1- The vser selects Browse choice from the main screen.
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2. Dir. Knows that the user needs to display al! of its contents from the
record store.
3- The dir. Class lists on the Name screen object, the phone number we can

displays by the dialing eormmand.
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Figure 4.11: Collaboration for Browse Screen object

- Event5: We want to Dclete an exist Record.
UseCasce: Delete a certain Record from the main scenario.
1- The user seleets the Delete choice from the main screen.
2- Dir. Knows that the user needs to delete an existing record from the
directory by giving a Record 1D pumber.
3- The dir. Class sends a message to ensure that the Record has been deleted

to inform the user that the task was completed.
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Figure 4.12: Collaboration for Delete function
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- Eventé: We want to select an option order from displaying all records im a certain

orider.

Use Case; Browses Records in certain order from main selection,
1- The vser selects an option order choice from the main screen.
2- Dir. Knows that the usetr needs to select one of the following options sets
to the use either Query or a Browse Screen,
3- The user selects the option to be sorted by names or by E_Mai! addresses
and select cancel command 10 return 10 main selections.
4- The user then selects Browse choice from main s¢reen again o display all
records or a Query chaoice 1o display one record at time.
5- As a result of this task the Browsed Records in that order can be dialing of

phone number as well. Figure 3.3 show diagram for this 1ask:
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Figure 4.13: Collaboration for option Qrder scenario
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4.2 Delails class diagram

The term methad means something that the object knows how to deal with in
actual world, it also reflect the behavior or the responsibility of that object as well.
Many object-criented developers use this term, but UML also uses the term Operation.
We will use the 1erm "Method” in our application,

Methods or UML operations means procedures in a certain case. Methods of classes are
those procedures that objects in one class knows how to apply a certain event in specify
state [7).

An action can be assigned to an ohject that sends a message ie another object
which applies the method [7]. The state variables of an object should be declared private
{accessible only within an object of that class} or a protected which is (accessible only
within an object of that class or a subclass of that class). A detailed class diagram is
obtained by adding the actions (methods) to the class diagram of chapter three, section

{3.5) and shown in figurg 3.12:
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Figure 4.14: Details Class Diagram
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4.3 I'ackages and Package Diagram

In UML simplifies complex classes diagrams via group classes into small
packages. A package is a general construct that can be applied to any element in UML
models were there are relation between them [1]. The symbal for a package is similar to
a tabbed folder depending on where a package is used [34]. A package appears as a
rectangle with small 1abs at the 1op where the name is on the tab or inside the rectangle.
The dotted arrows between packages are dependencies of the rclationships [26].

In other word, package diagrams provide a mechanism for dividing and grouping
modee! elements {e.g., classes, use cases).

# In ¢lfect, a package provides a name space such that two different elements in

twir ditferent packapes can have the same name.

s Puckages may be nested within other packages.

¢ Dependencics between two packages reflect dependencies between any two

classes in the packages. For example, if a class in Package A uses the services of

the class in Package B that means Package A dependents on Package B [1].

4.4 A Packapge Diagram for Personal E_Mail Directory

In our applications a package diagram represents al! sub packages used in the
application design from the main class such as (BrowseScr, QuerySer, AddNewScr,
Option OrderScr, DeleteSer) where these sub packages contains ancther intenal classes
such as text box, form, screen, and text field that are defined in Java Libraries which are
used in our application, figure 4.15: shows a package diagram that provides an overview
of the whole systcm, this package diagram shows dependencies between several

components of the system [14].
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The dependencies between sub packages such as BrowseScr. QueryScr are to for
instance <=<import>> with NameScr to display results, and that is  for example 1o
<=geeess>> between the main class and the Simple Comparator package, SimpieFilter

package, SimpleRecord package, and NetworkQuery package.

[N
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£ ., | \
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Simphe Camparnier Fackepe y—— | 3
AL Oy
/—\ T
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> FNetmork Theery phikige
<impurkes

Figure 4.15: Packages and their access and import relationships

Figure 4.15: shows the dependeney from package E_Mail Dir. to packages Simple
Filice, Simple Comparator, Network Query, and Simple RecordStore implies the
elements in sub-packages in E_Mail Dir. that depends on elements in the packages such
as SimpleFilter, SimpleComparator, NetworkQuery, and Simple RecordStore. In
AddNew sub-package we will use SimpleRecord 10 add 2 new record to Record Store

which may displays the results in the Name Scr sub-package which is an extemnal
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element of the E_Mail Dir. package as in the Browse and Query sub-package. We will
also use SimpleFilter package to return the data and SimpleComparator Lo determine the
order, in the Query sub-package we will use NetworkQuery package to find out about
the record in the RecordStore, and the same process happened when we apply for Delete

sub-package as well.

4.5 Physical [Magrams

4.5.1 Component Diagram:-displays the high level packaged structure of the
code itself. Dependencies among components are shown, including source code
components, binary code components, and cexecutable components[1].  Some
components exist at compiling time or link time. and rtun times as well and it may
happen mere than one time [1].

We will show the component for each class used in the application and the
interfaces between them in the <<sg¢leci>>operation from the main ¢lass Personal
E_Mail Directory, and in the Inter components inside it It is the same in all of
SimpleFilter class, NetworkQuery class, SimpleRecord class, and SimpleComparator
¢lass. Each component is related to the other component using interfaces that represent
the operation that will complete these functions, Option order function uses data access
interface to retum the data from Simple Record from the Browse component, Match
interface is used to compare the data entered in the Query component with the data that
is in the Simple Filter component. Add interface is using an AddNew component to add

new records (o the record storg as shown in ligured. 16,
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Figure 4.16: Component Diagram and interfaces
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4.5.2 Deployment Diagram

This diagram displays the configuration of run-time processing elements and the
software components, processes, and objects that live on them. Software component
instances represent run-time manifestations of code units.

This diagram displays the components as nodes between machines communication

through Bluctooth technolegy when we run the application on real devices[].

Peraeral Bl Thimclory
{har Tikey

LI5B cable

FPorsony E_Rpl Bineclon
impplicalion fikep

mobsle Dhevice

Figure 4.17: Deployment Diagram
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Implementation phase

The previous chapters describe how to build the application using UML. diagrams
and the interactions between objects, and how it is stored in my implementation. This
chapter phase describe how to usc JZME Wireless Toolkit in such an application. The
use JZME Wireless Toolkit was chosen to be my programming Language tool to
implement my application via mobile phone and other wireless devices as well[9]. The
too! based on Mobile Information Device Profile (MIDP) 2.0, it also supports a handful

of optional packages, which made a widely capable development toelkit.

5.1 The Tools in the Toolkit
The I2ME Wireless Toolkit has three main components shown as follow:
1- K Toolbar auwtomates many of the tasks involved in the creation of MIDP
applications. [t also consists of an emulator that simulates a mobile phone used
for testing MIDP applications [11, 9].
2- A collection of utilities provides other useful functionality. including 1ex1
messaging console at most of the tools.
3- K toolbar is the center of the toolkit. This 1oclbar can be used to build an
application, launch the emulator, and stant with J2ZME application where the
emulator used to be in run time with any application. 'The only additional tocl we

nzed is a text editor for editing scurce codes |9].

5.2 Toolkit Featurcs
The J2ME Wireless Toolkit supports the creation of MIDP applications with the

following main features:
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i- Building and Packaging: The main purpose of packaging is to write the soutce
code to be compiled via a compiler. The compiled source will be ready to
preverifies the class files, and then packaging a MIDlet application remain ready
for execution [27].

2- Running: The MIDlet application will be rcady for running directly from the

emulator [28].

5.3 Command Listener

Every J2ZME application that creates an instance of command class must also
create an instance thal implements the command Listener Interface. The Command
Listener is notified whenever the user interacts with command with the command
Action () method [9].

Classes that implement the command Listener must implement the command
action method as wel), that accepts two parameters, The first parameter is a reference to
an instance of the command class, and the other parameter is a reference to the instance

of the Displayable class.

5.4 Support Technology
The I2ZME Wireless Toolkit supports many standard Application Programming
Interfaces (APIs) which could be defined through the lava Community Process as
following [13]
» CLDC: Connected Limited Device Configuration [13, 11].
« MIDP : Mobile Information Device Profile [30].

s Dluetooth.



Chaprer Five: hmplememntation phase 72

5.5 Developing M1IDlet applications
This section describes how we use I2ZME Wircless Toolkit to create our

application [9].

5.5.1 Personal E_Mail Directory MIDlet
In the J2ME, MIDlets are organized into many Projects. Where the end result of
cne project is one MIDIet which was presented in our application [9] .
« A project contains all of the files that will be used to build a MIDlet, including
Java source files, resource files, and the MIDlet descriptor.
 We may via KTeolbar create 2 new project or open an existing project.
o To open an existing project we may follow the instruction of Personal E_Mail
Direciory], then we should the start K Toolbar an the window and choose start >
programs > JZME Wircless Toolkil> K Toolbar,

We may see the process shown in the figure as the following:

3 J2ME Wireless Toolkit

Fle Edt Project  Help

Qg New Project .. (5 Open Project ... | ©, Setings .. § Buir 9y, Run | B Clear Console
: Device: PeisuColorPhions e
[Create a new project or open an existing one

Figurc 8.1 the Toolbar Window

From the above figure we can click on the file to open the Project,
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Then 1eol kit will response with & list that indicate all projects stored, we also may
Select Personal E_Mail Directory project to display the MIDlet class from this project

as the fellowing :

_-ET;‘I'JIME Wireless Toolkit
File Edt Fromct Help

Qo New Project ., 5 OpenProject .. | B, Settngs .. & Buid @ Fun | B eer console

 Device: DefaultColorPrions A Open Project

Create A New pEoject or open an existing

& AddressBook
% HeloJME
L _lPer sonalEmaibirectory B
& jedt
& StrirgSort
# GulTests

Figure 5.2 open the project

5.5.2 Duscription of the project Location
In the K toolbar console, we will see some messages 1elling us exactly where to

store the source code and resource files for this project {25).

5.5.3 The simple Development Cycle
The simple development cycle looks like Edit source code >Build>Run[23].
» Edit source code: - to create Java source file that will be used by our application
{wriling by using notepad editor) [2, 13].
s Build: - means the J2ME Wireless Toolkit compiles and preverifies Java source

files and then create (JAD, JAR files).

* [Run: - takes the compiled Java class files to run it on the emulater [13].
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This step will be discussed in the following section:-

5.5.1.1 Edit Source Code
Editing source code is the only step in which the J2ME Wireless Toolkit is no help
at all [10]. So that, we will need to use the text cditor of our choice to create and edit
source code files [20].
T'he source code should be saved in the source dircctory of the project under the name
{PersonulEmailDircctory. Java), which will be located on  {C:iWtk2lappst
PersonalEmailDirectory 4 sre b PersonalEmailDirectory.Java) where {Wik21} is the

installation direciory of the toclkit.

5.5.3.2 Build

The next step after Edit Source Code is to build Source Code by using K Teolbar
window [9], and then click on the Build button. Assuming that, saved Source Cede file
happened in the right place, the toolkit will find the file and then compile it.
Compilation errors will be displayed in the K Toulbar console. If there are errors we can
g0 back and edit the source code to fix them. When eliminated an errors the K Toolbar
console tells us that the project was suceessfully built (20, 9].

Figure 5.3 will illustrate how personat E_Mail Directory MiDlet will compiled. in
this step, the T2ME compiler will be also preverifying it to complete a compilation of

the application when there are no any errors.
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Figere 5.3 compiling an application

Preverifying it if there arg no errors in the project.
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Figure 5.4 preverifying an application
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5.5.3.3 Run
After building the project successfully. we will be ready to click on the Run
button. This action forces the emulator to shows the MIDIet that concerned with project

Personal EmailDirectory to be used on this application,

5.5.4 Project Directory Structore
Fach project had a standard directory structure. The project itself is represented by
a directory in Witk2 l\apps [11].  PersonalEmailDirectory project i indicated in the
location of {Wtk21%apps\ PersonalEmailDirectory}, in this directory there are many sub
directories with different functionality, these directories are represented as the
following:
+ Bin directory: -this sub directory consist of the M1Dlet descriptor and the JAR
file, those are placed in this directory when we package the project.
s Classes directory; - This directory is used by the Tealkit 1o store the compiled
class files.
» Lib directary: - it places a third-party library in this directory 10 be included in
the current project.
o Res directory: - it consists of images, sounds, and other resource files to be
placed in this directory when we are packaging it into root of the MIDlet JAR
[9].
s Scr directory: - it contained the source code of the currents files in the project
directory.

+ Tmpeclasses and tmpsre: - this directory is used by the toeolkit [%].
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5.0 The Abstract Windowing Toolkit {AWD)
The hierarchy siructure of the most imponant classes in the AWT package is

shown in the following figure:

Class Jwova Lang
|
Event Menu componsm Component
|
t [ I l
Text Companent | I Rutton l | l"rrilrzintr I I Choice group
| Windriwe |
l
L Fom |

Figure 5.5 the basic components of the application

The component is an abstract class, se thal we ¢an create objects belonging to its
subclasses not to the components itself, the subclasses that represent these components
are as follow: Button, check box, choice group. and iext Ficlkl. When the user interacts
with ene of these components some action is required, the component generates an
event Lhat our program can detect and react to its [2).This behavior can be demonstrated
by using the tollowing components:

» Buttons: are instances used in the {Java.awt} as Button command class, this
button are created with a new button labeled with it. This button can be added to
sereen with the method that been set via command (this)

= Check box: is a component that has 1wo states: checked and unchecked. The
user can change the state of a check box by clicking on it. Check boxes are often
used 1o select from a list of possible choices (in our system there are two check
boxes the name, E_Mail address). Each check box has a label that should be

used to tell the user what the check box represents.
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s The list: a list is presented on the screen as a list of choice; each choice could be
selected on the list to be an active chaoice [2].

» Text Field: text field allow us to enter and edit text added by the user [2].

5.7 Using Third-Party Libraries for project

Any library files placed in the project Lib directory will be mcluded in the
building and packaging of the project [2). Libraries should be in the form of JAR file in
Java classes,

The J2ME Wireless Toolkit will be installed in the location {e:iWtk21), in this
location the Personal Email Directory will be created as well, Classes library would be
located in go in {CHWiEk2 Dappst PersonalEmailDirectory \Lib}.

when we build, Run, debug, and package the application, the class files in Lib

directory could be used [11].

5.8 Defines Classes Used in the application

Figure 5.6 shows our application and the need of (4 Class), one the main class
called Personal E_Mail Directory which are  running the application by using 2
functions such as: Browse — Search or Query - Delete , oplien order , and AddNew,
where the scarching is local.

The M1let will be derived from a library called: Java.microedition Midlet, and
defined another ¢lass called Main Form which can displays that display the interface of

our proposed systermn ,
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Figure 5.6 Select main class ol zpplication
The main class of cur proposal system performed the following processes:
1- It can add new names, phone numbers, and E_Mail Address for some people,
2- We can search for a stored record.
3- New records can be ndded.
4- 1t displays or Browses all records stored in our RecordStore.
5- We may select a method to order the record browsce.

G- It could delete a current record.

Figure 5.7 List choice group screcn

The application had a class named as a Simple Filter: It contains data for both
names and E_Mail addresses, and a class named as a Simple Comparator; specify the
order of the data,

There is another class named as Simple Record which returns data to a text file.
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There are ather classes which work on the application such as: display command form,

Display screen, Form, and Alert, Derived from the library: Java. Microedition. Iedui.*.

5.8.1 Classes definition variahles

We need to define a set of variables such as the following:

Private RecardStore E_Mail address represents a text File that the data will be
stored it

Private static Final int NA_LEN=10 determine 2 string range length of the name
entered as a first field of the record.

Private static Final int EM_LEN=2{ determine also a string range length of the
E_Mail address entered as a second field of the record.

Private static Final int PN_LEN=15 will handle the string range length of the

numbers entered as a third field of the record.

5.8.2 Giving an initial values

Therce are many initial values in my framcwork these values are set as follows:
Final Private static int ERROR=0 when we usc alert object to display errors.
Final Private static int INFO=1 is to display info.alert 10 add any message.
Private Display display: This object for displaying on any screen using in the
¢class.

Private Alen alert: This object specifying for an ¢rror messages.
Private List main Scr: Define the main screen as a list of choices for {Browse,

Query, AddNew, Delete, Option orderi.

5.8.3 Define Command object

Private Command CmdAdd: used to add recerd entered to the RecordStore.
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Private Command CmdBack: it was maintained to return for the main screen to
select another function [27].

Private Command CmdCancel: this command is used in the dialing sereen for
reluming o the main sereen (271

Private Command CmdExit: is to close the MIDlet.

Privale Command CmdSelect: represent the selection of the chasen group.
Private Comimand CmdSearch Local: is used with the scarching screen to find

specified record.

5.8.4 Methods that are used in the main class

Getlhisplay (this): we vse this method to display the operation.

Open Record Store (): This method is used to open the RecordStore that was
created 10 store all records.

Close RecordStore ): it was used o close a RecordStore (9. 37).

MainScr (): s used to display the main screen that contains the main functions.

MIDlet Exit {): is used to elose or exit from the application.

5.8.5 Methods and variables for class simple filter

Privade string The Name: this method determines the name field that we want
to be entered.

Private string E-Mail: determine the email address field.

Get the Name: this method is used to Retumned with the name data.

Get E_Maik: Returned with the email address data.
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5.8.6 Methods and variables for class simple Comparator

Public Minal static int sort _ by _ the name = 1: this function is used for the
option order (13 for sorting order by the Name.

Puoblic final static int sort _ by E-Mail address=2: this funciion is activated
when the selection of option order equal to (2) to sort an order by E_Mail

address.

5.8.7 Methods and variables for class simple Record

Giving initial vatues:

Private final static int The_name_index =0: represent the place of the first
ficld in the record.

Private final siatic int Email_index = 20: is used to describe the place of this
field in the record based on the size of the first field.

Private finul static int phope_index = 40: represent the place of the field
based of the first and second fields of the record.

Private final static int field_Len = 20: represent the length of each ficld.
Private final static int max_Rec_len = 60: represent the maximurm length that

can be giving for each record.

5.9- Packaping application

The JZML Wirgless Toolkil automates the task of packaging the MiDlel. The end

result of Packaging will be representing into two files, which are the MIDI:t descriptor

(JAD) and the MIDIet JAR file (Java Archive) [5].

The descriptor is a small text file that contains information about the MiDlet

(application). The JAR contains the class files and the resources that made up the

MIDlet. To package the MIDlet, choose the tool from the following lecation
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Project>Package > create Package for the project opened from the K Toolbar menu.

The JAD and JAR will be generated and placed in the bin directory of the project

created [9, 13). Figure 5.8 show how the packaging works:

T 70 Wirclkess lookil - Personall mailDirectery
| Gy o) Bulo o ] O semgs . T Dt Oy Run | BT Clear Console
{ Dérvice O -.“"J

Rur e b e e &
Frojeco L

Pk » Cimbte Pl s |

Son Crauditey ool b vee] Powhugph

[ Run vie OTA
Dusbniy
Sinsly (i ol o

Figure 5.8 Packaging MIDIet

5.10 Using the Emulator

The emulater looks and acts like a mobile phone [9, 37),

In this section, we will describe how to control the emulator, Although the most
use of the emulator is the Default Contrel Phone. All the emulators operate in a similar
way, Where the J2ZME Wircless Toolkit represents different kinds of devices as the
following:-

¢ DefaultColorPhone: - the most used in run state of the MIDlet with the screen
size of 240x320 and color 4096f10]).
s DefaultGrayPhone: - works with screen size 180x208 and color 4096.

»  OwertyDevice: - demonstrated with sereen size 636x235 and color 4096,

5.11 Running the application on a real moebile phone devices
There are 1wo possibilities: either we will transfer MIDlet to the phone from
the computer via an external connection (which can be serial cable of USB, or

Bluetaoth - depending on the device manufaciurer) [9].
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Conclusion and Recommendations

6.1 Conclusions

This chapter summarizes the main work in this thesis, the Design and developing
of mobile applications would be a complex and sometimes a difficult task to understand
for users in levels of programming in the application. These types of tasks require that
an environment that determine the programming language that may take a leng time for
downloading it. and then fo construct and configure which are required to provide a
service for the device used,

The conclusion of this thesis work is organized as follows: section 6.1 presents a
summary of my thesis work, In section 6.2 introduce recommendations for future
research work,

6.2 Summary of the thesis work

» The analysis and design stages we wsed UML  as a 1ool through the whole
work of my framework to be presented in a more elegant way in several stapes
via a common lool design ealled RUP.

= In maost cases, it is dificull to recognize between a long term program with one
class. Based on that, my application indicates four classes {two classes and
interfaces) to apply simplicity to my work, the thing that support my work te
run successfully. These classes required many relationships and interactions
during the analysis and design stapges. Each stage needed many phases that
uses many diagrams which tend a betier organized via using RUP too.

* The cases that will be used can be developed to allow us to exient any other

mobile applications.
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6.3 Recommendations for future research work
The main focus of my future work will be to improve some ideas (o complete
services according to work as Lhe other functions on the mobile device,

The practical resulis of the thesis work corresponding to the demonstration on

the mobile are summarized as the following points:

s This work requiring an activation of the E_Mail addresses applicaticn to
send and receive messaging between a numbers of users by using some
support from active server address.

s The activate phone number must be 1ested by dialing between two or more
phone numbers using some active server,

o [t also ¢ould be published by using a class with a proxy server over the

intemet.
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