CHAPTER 4

Implementation

4.1 Introduction
In this chapter we explain the actual implementation of the proposed solution .The
whole process is based on the selected methodology and the programming language for

user interface of mobile devices.

4.2 Steps of the ICONIX Methodology

As we already mentioned that ICONX methodology ( more details in Chapter 3
section 3.4 ) .This methodology is very efficient at solving such mobile related
applications. It consists of four main steps and each step has its own secondary parts. All
of these steps will be executed to solve the problem according to the proposed

methodology.

4.2.1 Step One :Requirement Analysis

This step is divided into three subtasks, these subtasks are:

= Domain model : is the Class in its primitive status. In this step there are three
classes : Storage Class , MobileController Class and  User Class.

The next Figure illustrates domain model of the application.

MobileController
Storage d

User

Figure 4.1 : The domain model of the application.
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= Use Case Diagram
This step illustrates the roles of the proposed actors who interact with the
application. This step also shows the most interactive user/s with the general functions

of the system.
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Figure 4.2 :Use case diagram of the application.
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= GUI Prototype
It shows a prototype of each use case in the application. And these use case

are:

1. Use case: Start

Figure 4.3:Prototype of the start use case

2. Use case: Selection process

I contacTs [ Back I MESSAGE (B

Figure 4.4:Prototype of the Selection process use case.

46



3. Use case: Contacts Setting

DELET SEARCH

Figure 4.5:Prototype of contacts setting use case.

4. Use case: Create a message

sms1 || sms2 B!’-\CEMS3 | _swms4

Figure 4.6:Prototype of the Create a message use case.
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4.2.2 Step two: Preliminary Design Review

This step consists of two subtasks: Perform robustness analysis for each use case and
update domain model.
= Perform Robustness Analysis

1. Robustness Analysis for Star

ul display
(O—

Mobile user 3

Message screen

Contact screen
4
Storag

: O——~C

Display of the names MobileController

O—O -

Chooses the contact

Display different ways of texting

1-The application displays the Start Screen as shown in figure(4.3)
2-The user clicks on the open button

3-The application displays the choose screen between processes
4-The application displays Contact screen

5- The application displays Message Screen

6-Select of typing

7-Choose a contact

Figure 4.7: Robustness Analysis for Star
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2. Robustness Analysis for contact setting

Contact screen Display ADD Mobile

L e W > (OHO—0O

Mobile User MobileController

5 O O

SEARCH

DELETE

The user clicks on the contact button

The application displays the contact screen as shown in figure(4.5)
The user selects ADD process

The user selects SEARCH process

The user selects DELETE process

Figure 4.8 :Robustness Analysis for contacts setting.
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3. Robustness Analysis for Create Message

Message screen display

3
Mobile User
compose
4
MobileController
5 Q/Q
Mse the name
1- The user clicks the MESSAGE button
2- The application displays the message screen as shown in figure (4.6)
3- Select one of the typing options to compose SMS messages.
4- Choose the contact
5- Send the message

Figure 4.9: Robustness Analysis for Create Message.
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4. Robustness Analysis for Search.

SEARCH MobileController

2 O

IO
4
Mobile User
NO YES
i / 5

1- The user clicks on the CONTACT button

2- Then, the user searches for Contact by entering contact names

Contact screen

3- The application executes the search of the name from MobileController class
4- The application tests (if the contact name found or not)

5-  The contact is SELECTTED if found.

6- If not found, then the keyboard is automatically hidden

Figure 4.10: Robustness Analysis for SEARCH Contact.
5. Robustness Analysis for DELETE Contact

MobileController
Contact screen

1 O 2 3 Q

1-The user clicks on the CONTACT button
2-The application displays the Contact Screen
3-Select the contact name from the list box
4-Choose the DELETE option.

Figure 4.11: Robustness Analysis for DELETE contact
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4.2.3 Step Tree: Detailed Design Review
This step divided into three subtasks : generate sequence diagram from boundary and
entity objects on the robustness diagram ,choose a suitable design pattern and update the

domain model into class diagrams as needed. These subtasks are:

= Sequence Diagram

Sequence diagrams illustrate the behavior allocation in timeline for each use case.

1. Sequence Diagram of the Start Screen
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Figure 4.12: Sequence Diagram of the Start Screen.
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2. Sequence Diagram of SEARCH Contact
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Figure 4.13: Sequence diagram of search contact.

3. Sequence Diagram of ADD Contact

i @) @) O

Mobile user Start screen Contact screen MobileController

2:click contact button

3:click add button

4:add contact

Figure 4.14: Sequence diagram of ADD contact.
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4. Sequence Diagram of DELETE Contact
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Figure 4.15: Sequence diagram of DELETE contact

5. Sequence Diagram of COMPOSE Message

1 O ® O

. Message screen MobileController
Mobile user Start screen &

1l:open

J

| 2:click message button
1

—
»f

U :> 3:chose any type

4:typy message

5:select a contact

6:send a message J
T

Figure 4.16 :Sequence diagram of COMPOSE message.
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= Design Pattern
At this stage , we determine the appropriate pattern. As we stated earlier that the

MV C pattern is the most suitable and most effective for the proposed methodology in
this thesis. Also, the ASP.NET is selected because MV C is one of three main ASP.NET
programming models. The most important components of MVC in ASP.NET are as
follows:

MVC Folder: A typical ASP.NET MVC web application has the following

content of all folders.

Application
z information
Solution Explorer v 31X
=3 i2] s e Properties
A Solution 'MvcApplication2' (1 project) References
4 |22 MvcApplication2
. [=d Properties Application folders
«3l References
3y App_Data App_Data Folder
J Content Content Folder
-_J Conaliess Controllers Folder
j 21:225 Models Folder
B Views Scripts Folder
d] Global.asax Views Folder
i3 Web.config
Configuration files

Global.asax
Web.config

Figure 4.17: The MVC Folders.

The folder names are equal in all MV C applications. The MVC framework is based on
default naming. Controllers are in the Controllers folder. Views are in the Views folder,
and Models are in the Models folder. You do not have to use the folder names in your
application code. Standard naming reduces the amount of code to make it easier for

developers to understand MVC projects.

The table below describes each single folder and its function.
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The Name Folder

Description

App Data folder

is for storing application data

Content Folder

is used for static files like style sheets (CSS files), icons and images.

the file Site.css in the content folder. The style sheet file is used to edit or

change the style of the application.

Controllers
Folder

contains the controller classes responsible for handling user input and

responses.

MVC requires the name of all controller files to end with "Controller".

Models Folder

contains the classes that represent the application models. Models hold

and manipulate application data.

Scripts Folder

stores the JavaScript files of the application.

Views Folder

The Views folder stores the ASP.NET files related to the display of the
application (the user interfaces). And also it contains one folder for

each controller.

Table 4.1: The Application Folders

The main operations that MVC contains :

1- Adding a Model

Folders of Models contains the classes that represent the application model.
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\ -
Ln ~ [ Models

Convert to Web Application ) Cripts
@ Check Accessibility... | [ Views
| & en [Qadd D ™ (i
—J Mew e Ctautt A - | = Web.config
(5] Existing Item... Shift+Alt+A Exclude From Project
[ New Folder % Cut Ctrl+X
| Add ASP.NET Folder > |82 Copy CtrisC
¢ Class... ; 4 Paste Ctrl+V

Figure 4.18: Adding a class into a Model

Installed Templates Sort by: Search Installed Templates

4 Visual C# ==
Code j;:E_; Web User Control Visual C#

Data =

General @ Class Visual C#
Web =

Windows Forms E Master Page Visual C#

) Type: Visual C2

An empty class declaration

WPF
Reporting Nested Master Page Visual C#
Silverlight
Workflow

|02‘] HTML Page Visual C#
=

Storage.cs

Figure 4.19: Create a Storage class into a Model .

2- Adding a Controller

r Ln j<j Controllers
Convert to Web Application ,

. Check Accessibility... (3 Scripts
R Add , || O3 Views
Controller... Ctrl+M, Ctrl+C 1} g &) Global.asax
i New ltem... Ctrl+Shift+A Exclude From Project 3 Web.config

Figure 4.20: Adding a Controller.
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Add Controller

Controller Name:

MobileController

[7] Add action methods for Create, Update, Delete, and Details scenarios

Add ] ‘ Cancel

Figure 4.21: Adding a MobileController into Controller.

3- Adding Views for Displaying the Application

The Views folder stores the files (ASP files) related to the display of the
application (the user interfaces). These files may have the extensions html, asp, aspx,
cshtml, and vbhtml, depending on the language content. The Views folder contains one
folder for each controller. Create a Mobile folder, and a Shared folder (inside the Views

folder).

X

Convert to Web Application

 ®_ Check Accessibility... £ Web.config

=

s New Rem... Ctrl+Shift+A Exclude From Project

View name:
Mobile

[] Create a partial view (.ascx)
[¥] Create a strongly-typed view
View data class:

MvcApplication2.Model.Storage
View content:
[Emety -]

[V] Select master page

~/Views/Shared/Site.Master B

ContentPlaceHolder ID:

MainContent

Add || cCancel

Figure 4.22: Adding a view.
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The Mobile folder contains pages for Index. The Shared folder is used to store views

shared between controllers (master pages and layout pages).
= Class Diagram

The system is analyzed based on the point of view of each single user. The most

important classes in this application:

1. Storage Class
In this class, all variables are identified which will be used in the application .

It is important that this class is inside the model folder.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

namespace MvcApplication2.Models

{
public class Storage
{
public List<string> NAMES { get; set; }
}
}

2. Mobile Controller Class
This class contains this function (ActionResult Index() ) , which connects the
Controller with the View. Also, an object is created from the variables defined in

the class model folder which means adding a value to those variables.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.Mvc;

using MvcApplication2.Models;

namespace MvcApplication2.Controllers
{ public class MobileController : Controller {

public ActionResult Index()
{ Storage obj = new Storage();
obj.NAMES = new List<string>()

{
"MOHAMED",
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"SANA",
"SOHIB",
" ABDALRAHMAN",
"BASMA",
"MUSTAPHA",
"SAMAR",
"AHMED",
"NORA",
"REIAM",
"NONA",
"MAHA",
"FARH",
"MAMA",
"BABA",
"ALI",
"S0S0",
"MEDO",
"AHLAM",
"SAMAR",
"SALAH",
" AHMAD"

}; return View(obj); } }}

3. Ul Class

This class is responsible for designing the user interfaces of the application. The
designing of Uls relies on the HTML language. The HTML contains many
functions which are written by JavaScript .This Ul class and Site Class are both in

the View folder , It is responsible for the action in the application.

4. MVC Application Class

This class contains the function of the RegisterRouter which helps in the routing
process. This function helps identify URL structure and map the URL with the
Controller. Example: http://localhost:2014/.

using System;

using System.Collections.Generic;
using System.Ling;

using System.Web;

using System.Web.Mvc;

using System.Web.Routing;

namespace MvcApplication2
{ public class MvcApplication : System.Web.HttpApplication

{

public static void RegisterRoutes(RouteCollection routes)
{ routes.IgnoreRoute("{resource}.axd/{*pathInfo}");
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http://localhost:2014/

routes.MapRoute(
"Default", // Route name
"{controller}/{action}/{id}", // URL with parameters
new { controller = "Mobile", action = "Index", id =
UrlParameter.Optional } // Parameter defaults

)s
}

protected void Application_Start()
{

AreaRegistration.RegisterAllAreas();

RegisterRoutes(RouteTable.Routes); } }}

5. Site-Page_Load Class

This class provides an instant online application at (www.mobiletest.me)

using System;
using System.Collections.Generic;
using System.Ling;
using System.Web;
using System.Web.UI;
using System.Web.UI.WebControls;
namespace MvcApplication2.Views.Shared
{public partial class Sitel : System.Web.UI.MasterPage
{ protected void Page_Load(object sender, EventArgs e){} }

The next figure describes Classes Diagram of the application.

Storage MobileContller
+Names : String Ql
+set() +ActioResult Index()
+get()

Ul

S

Site-Page_Load() MVCApplication

#Page_Load() +RegisterRoutes(RouteCollection routes)()

Figure 4.23: The class diagram of the application
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4.5 Step 4: Implementation

This step introduces all the screens of the application as shown below.

Samples from screenshots for the application.

SAMSUNG SAMSUNG

CONTACTS MESSAGE

SAMSUNG SAMSUNG

ajwlelr]r]v]u]lijole

[Als]olFla]H]a ] ]

DELET J| SEARCH ol z | xfclv]eln]mBc
; #iz | [ oo

Figure4.26: Contacts Settings Screen of the application
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SAMSUNG

sms | sms2 | smss | swse
BACK

Figure4.27:Message Screen of the application

SAMSUNG SAMSUNG

o

alwle[afrfv]u]i]o]P
Also]Fafu]y[xfL
© EBe0000 -
M2 m Done

Figure4.28: SMS1 Screen of the application
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SAMSUNG

[Formater Mcrodive-stasionen |

Formatering av Microdrive-stasjonen vi
slette alle data fra Mcrodrive, og
deretter formatere den, Sikkerhetskopeer
dataene pd Mcrodrive-stasjonen for du
fortsatter,

Oppi talet "1234" og velg Fortset.

SAMSUNG

[Formater Mcrodrve stasiooen |

Formatering av Mirodrive-stasjonen vi
slette alle data fra Mirodrive, og
deretter formatere den. Skkerhetskoper
dataene ph Mcrodrive-stasjonen for du
fortsetter,

Oppg tallet "1234" og velg Fortsett

ajwlelr]r]v]u]i]o]r)
AlslofrFlafn]s]k]e]
M VS
7123 m Donoe

Figure4.29:SMS 2 Screen of the application
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Figure4.30: SMS3 Screen of the application
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CHAPTER 5

Conclusions and Future work

5.1 Conclusions

One of the most important findings in this research is that Design Patterns can solve
specific design problems and make object oriented designs more flexible and reusable.
They also help designers reuse several designs, including design alternatives to avoid other

alternatives that might compromise reusability.

It was also concluded that the main objective of design patterns is to reuse good practice
in the design of newly developed applications. Another important objective of using design
patterns is to develop common applications and better understanding of the overall
designing process which is performed by reusing the same generic names for implemented

solutions.

This thesis has concluded that MV C patterns are considered as pioneering patterns for
synchronizing user interfaces with domain data. It is actually an excellent choice for Web-
based applications .In fact, Web structures naturally support the division of responsibilities
of the components of MV C patterns . However, these patterns suffer from poor handling of
view state logic, and assume decoupled View and Controller which does not match with

many state of the frameworks in project.

Robustness Analysis helps discover objects for each use case and identify the main
classes before designing or implementation , also it is the best way to analyze MVC
because it represents three objects :Entity objects present classes, Boundary objects present
links between the system and the external environment and Controller objects present
logical software functions.

Finally, we used ASP MVC .NET framework to solve the problem. After applying
ICONEX and MVC.
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5.2 Future Work

The researcher will attempt to implement all of the proposed work on "actual mobile
phones connected to Internet which can allow for more options for users such adding and
editing photos, looking up contacts via emailing. Another future goal is to research for
more up-to-date design patterns and find what other Ul related problems can be solved by
using design patterns.
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