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Developing of Android Mobile Application Using Java and Eclipse:
An Application

Senay KOCAKOYUN'

Abstract - In this work, an article has prepared which can be a guide to researchers who want to start developing Android-based
applications. Android is known as an operating system that comes face to face with more than one million applications. While
Android sets the ground for different applications, people are aiming for unlimited entertainment for their lives and learning while
they are having fun. Mobile application development steps are described for those who want to develop a mobile app for their own
business, blog, service or product, but have limited resources for it. The installation steps of the necessary software are mentioned.
Adroid SDK and Eclipse ADT installation, Android SDK directory settings, Android SDK and AVD manager settings, It provides
detailed information on setting up a virtual device for Android, the hierarchical view and functions of Android project files, creating
an Android project from scratch and developing the application. Designs for building NEU-CEIT Android application are written
in detail along with the structures in xml and java files. This work will guide the researchers who want to develop applications in
the Android Eclipce system environment, without developing the application and running in the emulator.

Keywords: Android SDK, AVD manager, Eclipse-IDE, java/c++, Android Apps Development

1.Introduction

Android, one of the mobile market leaders, has to a billion apps on the Google Play Store [1]. It’s a Linux-based,
open source mobile operating system developed by the Open Handset Alliance, which is managed by Google to
develop applications for Android, Linux devices [2]. The day-to-day Android operating system in the electronics
market has become increasingly popular, especially in the smartphone market. It is open source and preferred by
researchers due to the fact that some of the development tools are free [3]. This has been a great source of inspiration
for using the Android system for researchers. In addition, it allows developers to use a very suitable hardware platform
for less effort to realize their ideas. That's why the number of researchers working on it has improved the further
development of Android [4-5]. Along with these developments, hardware and application forms have seriously
changed the way education, learning, information access and information are presented. Although most of these
hardware and applications have not been developed to provide educational-instructional support, education and
training environments have been influenced by these developments. Practices used in education and training
environments have contributed to their own purposes according to each new technology and have made use of them
as much as possible [6].

Mobile devices such as laptops, personal digital assistants and mobile phones have become a learning tool with
great potential both in classrooms and outdoors [7-8]. In this context, the use of mobile devices in learning
environments can be seen as a factor that can increase the efficiency in the learning-teaching process. In this process,
mobile learning environments are expected to be developed in order to successfully achieve the educational integration
of mobile learning technologies and mobile applications [9]. However, the development of mobile application
software is weak and the methodologies deemed relevant to the progress of such mobile applications are not sufficient.
There is still a shortage of research methods and at the same time lack of understanding and analysis of the concerns
and difficulties that may arise in the mobile application development process [10]. There are steps to be followed
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when developing applications. The basic steps for developing applications are shown in Figure 1. the development
steps include four developmental stages (Figure 1).

Sel up your Insiall the: Android 50K,
development Androld Development Tooks,
environment and Android platiorms.
Setup
Sel up AVDs Create Androsd Virual Devices
and devices and conne ot hardware devices
for testing 1hat will ba used for testing.
Craate an Android project with
Create your
Development your source code, resource files,
posion and Android manifest Fle.
Biiild and run Build and run your apphication
your application in debug mode
Debugaing Debug your application
and '-"“"I'_'? s using the Andraid debuigging
Testing appitcation and logging tools
Test your application using the
application _ _ Android tesiing and
instrumentation framework,
Prepare your Configure, bulld, and lesi your
application application in release mode.
for release
Publishing
Relaase your Pubdicize, sall, and distribute
application your application 1o users.

- Figure 1. Stepé for Aﬁplication Development [2]-

1. Setup: During this phase we install and set up our development environment. We also create Android Virtual
Devices (AVDs) and connect hardware devices, on which we can install our applications.

2. Development: During this phase we set up and develop our Android project, which contains all of the source
code and resource files for our application.

3. Debugging and Testing: During this phase you build your project into a debuggable.apk package(s) that you
can install and run on the emulator or an Android-powered device.

4. Publishing: During this phase we configure and build our application for release and distribute our
application to users.
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Java, Eclipse platform, Android ADT and Android SDK are available from the most basic programming languages
for mobile application development on Android operating system. These systems have a nice interface and smooth
operation. These applications provide a great user experience [11]. In addition to being popular with the Android
operating system, applications based on the Android SDK are also attracting more attention.

In this work, a number of tools were used in Eclipse when developing applications for Android. First, a number of
tools were used in the Android SDK. After downloading and installing the SDK, these tools are accessed directly from
the Eclipse IDE, through the ADT plug-in, or from the command line. Developing with Eclipse is the preferred method
because we can directly search for the tools we need while developing applications [2]. Now let's talk about the
installation of the Android application development tools.

2. Installation of Android Application Development Tools

Here are the details of the installation of the software.
e Java Development Kit (JDK): Java Software Development Tools
e Android SDK: Android Software Development Tools
o Eclipse SDK: Advanced Software Development Interface

The first installation you need is the Java SE Development Kit (JDK). JRE which is the regular Java version
installed on computers is only used to run Java applications. JDK allows to develop applications in Java language.

The Java SE Development Kit (JDK) can be downloaded from
http://www.oracle.com/technetwork/java/javase/downloads/jdk8-downloads-2133151.html. The next most common
tool in Java programming that needs to be installed is the installation of the Adroid SDK (Software Development Kid).
The Android SDK is a development tool that provides tools and APIs for developing applications on the Android
platform with the Java programming language [12-13]. In order to download Android SDK tools, installation files
must be downloaded from http://developer.android.com/sdk/index.html. The program can be downloaded from the
Eclipse IDE for Java Developers at http://www.eclipse.org/downloads/. In this page you need to choose the operating
system that suits you. Eclipse can be installed to the desired location. Now let's look at the Eclipse ADT installation.

2.1.Eclipse ADT Setup

Eclipse is an integrated development environment (IDE). It includes a core workspace and an extensible plugin
system for customization of the environment. The Eclipse software development kit (SDK), which contains Java
development tools, is for Java developers [14]. Users can extend their capabilities by writing extensions, such as
development toolsets for other programming languages written for the Eclipse Platform, and they can create and
contribute to their own applications [14-15]. The Eclipse SDK is free and open source software. After opening the
Eclipse program for installation, click Help> Install New Software (Figure 2).

Work with:  http://dl-ssl.google.com/android/eclipse/ <[l Add...

Find more software by working with the ‘Available Software Sites' preferences.

type filter text
Name Version
4 [V] 000 Developer Tools
7| = Android DDMS 8.0.1.+201012062107-82219

(V] <p Android Development Tools  8.0.1.v201012062107-82219
V| ¥ Android Hierarchy Viewer 8.0.1.+201012062107-82219

Figure 2. Eclipse ADT setup

Work with: This field will be http://dlssl.google.com/android/eclipse/. The installation will take a long time after
all attachments have been selected. After installation, the Eclipse program needs to be restarted.
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2.2. Android SDK Directory Settings

After selecting Window> Preferences on the Eclipse SDK, the "Android" tab is selected from the left menu of the
window. The location of the installed Android SDK should then be shown (Figure 3).

[type filter text ' | Android Oy v w

b General Android Preferences

& | Android | |
b Ant ISDK Location: Ci\android\android-sdk-windows |

b Help “Note: The list of SDK Targets below 15 only reloaded once you hit Apply or OK.
> Install/Update

b Java Target Name Vendor Platform  APL..

¢ Plug-in Development Android 1.5 Android Open Source Project 15 3

b Run/Debug Goegle APIs Google Inc. 15 3

b ;::[" Android 1.6 Andreid Open Source Project 16 4

Figure 3. Android SDK Directory settings

2.3.Android SDK and AVD Manager Settings

After completing the directory settings, click Window> Android SDK and AVD Manager. Afterwards, the package
installation process for Android should be done (Figure 4).

| Window | Help =
New Window
New Editor
; Available packages || | Installed packages al |
Open Perspective . I Android SDK Teols, revision 12 ‘;
Show View ) 7§ Android SDK Platform-toels, revisicn 6
Ot aniee e et ' SDK Platform Android 3.1, AP112, revision 3
Shie Pedmectre A ' SDK Platform Android 3.0, API11, revision 2
) i SDK Platform Andreid 2.3.3, API10, revision 2
Reset Perspective... i SDK Platform Android 23,1, API9, revision 2 (Obsolete)
Close Perspective 7' SDK Platform Android 2.2, APIS, revision 3
Close All Perspectives /i SDK Platform Android 2.1-updatel, AP17, revision 3
Navigation \ _ ' SDK Platform Android 1.6, AP14, revision 3 o |
Description
I3 Android SK and AVD Manager
Preferences =
Update Al.. Delete..
=1

Figure 4. Android SDK and AVD Manager settings

2.4. Virtual Device Setup for Android

AVD Manager provides a graphical user interface where we can create and manage Android Virtual Devices
(AVD) as required by the Android Emulator. You can configure the virtual device from "Virtual Devices" in the
Window> Android SDK and AVD Manager screen. In this section, you will need to specify the properties of your own
phone (Figure 5).
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5 Android SDK and AVD Manager

List of euisting Android Virtusl Devices located af
Installed packages i ferine =

Available packages AVD Name Target Name

No AVD available

Platfo.. APIL..

CPU/ABL

A valid Android Virtual Device,

A repairable Android Virtual Device.
X An Android Virtual Device that failed to load. Click Details’ to see the emror.

{ Problems | @ Javadec i Dedanton (B Comsoe (1
Androd

[2011-28-13 1£:46:37 - SDK Manager] Createc AVD "AndroidDevice2-3.3° sazed or Androdd 2.3.3
[2011-38-13 1£:46:37 - SDK Manager] with the followirg hardware confiz:

[2011-38-13 1£:45:37 - SOK Manager] hw.lcd.density=240
[2011-38-13 18:46:37 - SOK Manager] vm.hzagSizes2d

[2011-28-13 18:46:37 -

SDK Manager] hw.ranSize=512

-

Senay KOCAKOYUN

Name: AndroidDevice-3-3
Target:  J Android 233 - AP] Level 10 -

CPU/ABE  ARM {armeabi)

S0 Card:
® Size: MiB
 File Browse
Snapshot:
Enabled
Skine
® Buitin: | Defautt (WVGASD) =
) Resolution:
Property Value New...
Abstracted LCD density. 240 =
Max VM application heap si.. 24 :I

Device ram size 512

Ovemide the existing AVD with the same name

Figure 5. Virtual Device setup for Android

2.5. Hierarchical View and Functions of Android Project Files

The first time an Android project is created, the hierarchical structure of folders and files will be as follows (Figure

6).

{§ Package Explorer 2
4 15 NEU-CEIT
PRLES
v [B combolume.ceit
» EB gen [Generated Java Files]
» B Android4.22
» B4 Android Private Libraries
& assets
3 .}} bin
b & libs
& res
b (& drawable
» (& drawable-hdpi
(& drawable-ldpi
(& drawable-mdpi
(& drawable-xhdpi
(& drawable-xhdpi
b i layout
b (& menu
b (& values
» (& values-swi00dp
b (& values-swi20dp-land
b (= values-vil
b (& values-vl4
« AndroidManifestam|
1 ic_launcher-web.png
) lintaml
[ proguard-project.txt
[E project properties

Figure 6. Hierarchical view of Android project files
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The pages of Android applications are created with the xm!/ files in the layout folder. The management of these
xml image files is provided by the Java files in the src folder. The description of these files and folders is as follows:

* src Folder: The folder in which the Java packages and files are located.

* res Folder: The folder where the views of the application are located.

* drawable Folders: The icon of the application and the images to be included in the application are contained

in these folders.
* layout Folder: contains the xml files that the application images are in.
e AndroidManifest.xml File: This file contains project and coordination information.

2.6. Create an Android Project

To create an Android project, select "Android Application Project” from the list with File> New> Other (Figure
7).
(4] New =

Select a wizard —

Create an Android Application Project

Wizards:
type filter text
= General
4 [= Android
{22 Android Activity
e> Andreid Application Project
€ Android lcon Set
L‘j Android Object
&> Android Project from Existing Code
&2 Android Sample Project
Ju Android Test Project
<l Android XML File
o Android XML Layout File
4 Android XML Values File
Ji Template Development Wizard
> C/Cenr
= Git

= Java

@ ach Next > . Finis Cancel

Figure 7. Android Project Creation Screen-I

On the next screen, various properties related to the project should be entered (Figure 8). Here are the descriptions
of the options:

¢ Application Name: Name of the application

¢ Project Name: The name of the Project

¢ Package Name: The name of the package in which the application's files will be stored. It is very important
that you identify your app on your Google Play account.

e Build SDK: Specifies the version of Android the project will compile.

e Minimum Required SDK: Specifies the lowest version of the Android operating system on which the
project will run.
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[(+] New Android Application
New Android Application

@ Enter an application name (shown in launcher)

Application Name:©
Project Name:0

Package Name:©

Minimum Required SDK:0 AP & Android 2.2 (Froyo)
Target SDK:0 API 17: Android 4.2 (Jelly Bean)
Compile With:0 | AP 18: Android 4.3

Theme:=0 Holo Light with Dark Action Bar

\Z) < Back

Senay KOCAKOYUN

Cancel

Figure 8. Android Project Creation Screen-II

Next will come up with options for the icons of the application when we move on to the next step. Here you can
download the icon from an image file or you can create it yourself. Once you have made the necessary adjustments,
you can proceed to the next step (Figure 9). At this stage, information about the design of the application will be
requested. If you have an application targeting tablets, the "Master Detail Flow" type should be selected. This way,
the normal application is displayed on the smartphone while a navigation menu is displayed on the tablet devices on

the left.

o New Android Application
Create Activity
Select whether to create an activity, and if so, what kind of activity.
[v] Create Activity
T

| Fullscreen Activity
| Master/Detail Flow

Blank Activity

Creates a new blank activity, with an action bar and optional navigational elements such as tabs or horizontal swipe.

<Back || Next>

- O

o

Cancel

Figure 9. Android Project Creation Screen-II1

1341



Developing of Android Mobile Application Using Java and Eclipse: An Application

Detailed information such as "Activity Name", "Layout Name", "Navigation Type", "Hierarchical Parent", "Title"
will be asked for the screen to be created on the next screen. Once the required information has been filled in, the
project will be displayed on the left menu of Eclipse after clicking "Finish" (Figure 10).

Ll S = s S B B RS SR L [T R A A e Quick Access & | [
2 Packape Explorer (1 2% TS0 o adymanml | [ Maindiyjaa i =0 outine 1 -
4 1 Helloitiord 0 package com.example.helloworld; S huW o T
4 (B sre i comeample helloworld
« [ comeamplehelioworkd #import android.os.Bundle;| .0 Maindetty
] Maindctivityjava » onCreste[Bundle)

28 gen [Generst a File public class MainActivity extends Activity { DA

B Android 43

2 Android Private Libraries SUVAEElCE

;_ it A protected void o

&> bin

& s

& res

&l AndroidManiest xml

n i_launcher-web.png

proguard-project.bt “
 project.properties F

manu) }

return troe;

Figure 10. Android Project Creation Screen-IV

Right-click on the project and select Run As> 1 Android Application option (Figure 11).

Run As > @i 1 Android Application

Debug As > Jo 2 Android JUnit Test

Profile As > =i 3 Java Applet X A

¥:2:‘na‘° ,  [)4JavaApplication %X

Comipiss With . Ju 5 JUnit Test N¥EXT

Restore from Local History... Run Configurations...

Android Tools L il T
- P

Properties 38l

Resource Configurations >

Figure 11. Android Project Creation Screen-V
Restart Eclipse when installation is complete. After this point, a virtual device suitable for running the application
is running and the application is started.

3. Development of an Application

To create NEU-CEIT Android application, the following designs and coding are done.

1. Select File> New

2. Go to the Android Application project.

3. You can start designing by opening the res> layout> main.xml page from the open folders. In the Eclipse IDE
environment, the directory structure and contents of your project are displayed in the Package Explorer on the
left side (Figure 12).
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File Edit Refsctor Source Mavigste Search Project Run  Window Help

s = RER i 0 R SRR T A e e e | & | [Eea) 5 ooty @ 0Ms
12 Package Brglorer B&|e T= 0| & menen s = o [§
a5 e - B amlng :androdd="htep://schemos. android. com/apk/res/ondroid” 5
 deawisble sch wid, comtouks y

(= drawsble-hdpi & e =

& drawable-Idpi backgrounds "gdrowable/banneribi~ e

&> deawable-mdps dingut tome"guimen/uctivity, gin® a

s drawableshdpi an gl e tm il imen o tivity b tol_morgin® a1

S devwableashdgi android:paddinghighte “Bdimen/activity_hortzontal_sargin® o

-4 android:paddingop="gdimen/activity_vertical_margin =

i, akademikealismalar-smi o0 S CoNtete s m

) skademispenm

i botesml android:ide"geid/buttona”

| motel eml style="landroid: attr/buttonstylesmall™
; android; Layout_widthe"match_porent”

i ety il andraid: layout _helghte=5odp~

el botedercied aml sndroid:laycut_slignPsrentiefta"true”
i boteduyurul ami android: Laycut_belows "§+id/button1”

i bateduyurular smi android ibackgrounds “BerumabL e/ but tond ™
G botedetisimarml andraid:texts"B0TE"

B ki android:textaligneentacenter™

android: textColor="07r2rar=
android: textSize="12dp~ />

1 botesinavtalienil sl

i doktorasmi

) faceamnl tton

£l gateriaml androidiid-"gHid/buttond”

il gmedami style="Zardroid:attr/but tonStyleSnall™

andraid:layout_widthe"match_parent”

< mainami android:laycut_height="sedp”

B mainetimnl android: laycut_slignParentieft="true"

i mezunlareml android; Layout_belows"g4id/but ton2”

G memnlsedml android:backgrounds Bdravable/buttons”

| rotisrarnd android:texts="2013-2014 axapermix Taxvin©T

: androiditextalignaente"center”

| seay.ml android: textColor="07F7F7F"

1) sensyibetisimami andratd:textsizes 12da” /3 i
i) spinneram 7 = g

£l takonrman rl

T [T
el - ] Graphécal Layout | ] mginami

il - MEU-CEIT fres/Tayout { Andenid SOK Content Loader

Figure 12. NEU-CEIT res>layout> main.xml page

res/layout directory: An .xm/ file is created that determines the view for each activity (window) in the
program. All of these files are in this directory. Res> layout directory, the main.xml file defines the elements
that determine the appearance of the main activity in the program. The code snippets in the main.xml file
are given below:

//main.xml
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="wrap_content"
android:layout_height="match_parent"
android:background="@drawable/banneriki”
android:paddingBottom="@dimen/activity vertical margin"
android:paddingLeft="@dimen/activity _horizontal _margin"
android:paddingRight="@dimen/activity _horizontal _margin"
android:paddingTop="(@dimen/activity vertical margin"
tools:context=".Main" >
<Button
android:id="@+id/button2"
style="?android:attr/buttonStyleSmall”
android:layout width="match_parent”
android:layout_height="50dp"
android:layout_alignParentLeft="true"
android:layout_below="@+id/button1"
android:background="@drawable/button2"
android:text="BOTE"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />
<Button
android:id="@+id/button3"
style="?android:attr/buttonStyleSmall"
android:layout width="match parent”
android:layout_height="50dp"
android:layout_alignParentLeft="true"
android:layout below="@+id/button2"
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android:background="@drawable/button3"
android:text="2013-2014 AKADEMIK TAKVIM"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />

<Button
android:id="@+id/button4"
style="?android:attr/buttonStyleSmall"
android:layout width="match parent”
android:layout_height="50dp"
android:layout_below="@+id/button3"
android:background="@drawable/button4"
android:text="OGRENCI BILGI SISTEMI"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />

<Button
android:id="@+id/button5"
style="?android:attr/buttonStyleSmall"
android:layout width="match_parent”
android:layout_height="50dp"
android:layout_below="@+id/button4"
android:background="@drawable/button5"
android:text="NEU-UZEM (Uzaktan Egitim Merkezi)"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />

<Button
android:id="@+id/button6"
style="?android:attr/buttonStyleSmall"
android:layout width="match_parent"”
android:layout_height="50dp"
android:layout alignParentLeft="true"
android:layout_below="@+id/button5"
android:background="@drawable/button6"
android:text="[LETISIM"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />

<Button
android:id="@+id/buttonl"
style="?android:attr/buttonStyleSmall"
android:layout width="match_parent”
android:layout_height="wrap_content"
android:layout alignLeft="@+id/button2"
android:layout alignParentRight="true"
android:layout marginTop="162dp"
android:background="@drawable/buttonl"”
android:shadowColor="#002200"
android:text="YAKIN DOGU UNIVERSITESI (1988&apos;den Bugiine Yakin Dogu)"
android:textAlignment="center"
android:textColor="#7F7F7F"
android:textSize="12dp" />

</RelativeLayout>

In the Eclipse IDE environment, if you click on the main.xml file under the res> layout directory in the
Package Explorer on the left side of the screen below, the contents of the text of the file are displayed on
the right side.If you click on the Graphical Layout tab shown on the right side, the activity is graphically
displayed on the screen (Figure 13).
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Figure 13. Main.xml graphical layout screenshot

4. The project src > com.bolume.ceit > main.java page has been worked on to create an action for the buttons
for the prepared buttons (Figure 14)

File Edd Refacter Soure Search Propeet Run
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| akademnikcalsmale java L
1] akaderniyen jove ¢ class tabn extends activity | =)
| Botejous o
i bokectaries jren = id encreate(Bundle savedinstancestate) o
] betadeyurehejn super. anc te(swrnlnauncestne] d°
| bateiletaim.java eContentuisle. Layout.aoin);
U] Betesinadakomijee
| dektcenjous Butan butcnls(Batton) findviestyTd(R. . buteonl);
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com.bahume cet Maingra - NEU-CET fare Airedeniel SO Content Leader

Figure 14. NEU-CEIT src>com.bolume.ceit>main.java page

src directory: All .java source files created for the Android program will be in this directory. The main.java
file is the source file with the .java extension of the main activity (window) created for the Android
program.The contents of this file are shown below:

//Main.java

package com.bolume.ceit;

import android.os.Bundle;

import android.app.Activity;
import android.content.Intent;
import android.view.View;

import android.widget.Button;
public class Main extends Activity {
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@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.main);

Button buton1=(Button) findViewByld(R.id.buttonl);

butonl.setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
/ Auto-generated method stub

startActivity(new Intent("com.bolume.ceit. YDU")); } });
Button buton2=(Button) findViewByld(R.id.button2);
buton2.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
/! Auto-generated method stub
startActivity(new Intent("com.bolume.ceit. LISTVIEW")); } });
Button buton3=(Button) findViewByld(R.id.button3);,
buton3.setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
/1 Auto-generated method stub

startActivity(new Intent("com.bolume.ceit. TAKVIM")); } });
Button buton4=(Button) findViewBylId(R.id.button4);
buton4.setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
/ Auto-generated method stub

startActivity(new Intent("com.bolume.ceit. NOTLAR")); } });
Button buton5=(Button) findViewBylId(R.id.button5);,
buton5.setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
/ Auto-generated method stub

startActivity(new Intent("com.bolume.ceit. UZEM")); } });
Button buton6=(Button) findViewByld(R.id.button6);
buton6.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {

/ Auto-generated method stub
startActivity(new Intent("com.bolume.ceit. SENAYILETISIM")); }});

5. Click res> drawable-hdpi, all image files used in the project are saved here (Figure 15).
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Figure 15. NEU-CEIT res>drawable-hdpi Picture files

res directory: Contains the resources required for the program. An Android application includes the
program source code, as well as images and sound files, and anything that relates to the visual appearance
of the app. Sources are defined separately from the program code. At this point, visual characteristics of
the program can be changed without changing the program code.

6. Within the program NEU-CEIT Manifest.xml file; the minimum SDK version required to run the program,

the SDK version the program was created in, and a single activity definition between the application tags
(Figure 16).
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Figure 16. NEU-CEIT Manifest.xml page
The AndroidManifest.xml file is clicked to set up the Android Manifest file. The Copy Activity field and
the Action class are set to LAUNCHER and another class is set to DEFAULT. A DEFAULT must be
created for each class. 30 Manifest files have been created for this application. As an example, a few
examples of activity are given below:

1347



Developing of Android Mobile Application Using Java and Eclipse: An Application

1348

//NEU-CEIT Manifest.java
<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http.//schemas.android.com/apk/res/android"
package="com.bolume.ceit"
android:versionCode="1"
android:versionName="1.0" >
<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="17" />
<uses-permission android:name="android.permission INTERNET"/>
<application
android:allowBackup="true"”
android:icon="@drawable/ic_launcher"”
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity
android:name=".Main"
android:label="@string/app_name" >
<intent-filter>
<action android:name="android.intent.action. MAIN" />
<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>

<activity
android:name=".uzem"
android:label="@string/app_name" >
<intent-filter>
<action android:name="com.bolume.ceit. UZEM" />
<category android:name="android.intent.category. DEFAULT" />
</intent-filter>
</activity>

<activity

android:name=".1listview"

android:label="@string/app_name" >

<intent-filter>
<action android:name="com.bolume.ceit. LISTVIEW" />
<category android:name="android.intent.category. DEFAULT" />

</intent-filter>

</activity>

<activity

android:name=".akademikcalismalar"

android:label="@string/app _name" >

<intent-filter>
<action android:name="com.bolume.ceit. AKADAMIKCALISMALAR" />
<category android:name="android.intent.category. DEFAULT" />

</intent-filter>

</activity>

<activity

android:name=".doktora"

android:label="@string/app _name" >

<intent-filter>
<action android:name="com.bolume.ceit. DOKTORA" />
<category android:name="android.intent.category. DEFAULT" />

</intent-filter>

</activity>
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<activity
android:name=".veritabaniekrani"
android:label="@string/app name" >
<intent-filter>

</intent-filter>
</activity>

<activity
android:name=".veritabani"
android:label="@string/app name" >
<intent-filter>

</intent-filter>
</activity>

<activity
android:name=".spinner"”
android:label="@string/app name" >
<intent-filter>

</intent-filter>
</activity>
</application>
</manifest>

<action android:name="com.bolume.ceit. VERITABANIEKRANI" />
<category android:name="android.intent.category. DEFAULT" />

<action android:name="com.bolume.ceit. VERITABANI" />
<category android:name="android.intent.category. DEFAULT" />

<action android:name="com.bolume.ceit. ACILIRLISTE" />
<category android:name="android.intent.category. DEFAULT" />

7. To make a database connection; src> com.bolume.ceit> the code that need

database. java file is given below:

s to be written into the

//veritabani.java
package com.bolume.ceit;
import android.content.Context;

import android.database.sqlite.SQLiteDatabase;
import android.database.sqlite.SQLiteOpenHelper;

private static final int SURUM = 1;
public Veritabani(Context con){

@Override
public void onCreate(SQLiteDatabase db) {

@Override

onCreate(db);

public class Veritabani extends SQLiteOpenHelper {
private static final String VERITABANI ="ogrenciler.db";

super(con, VERITABANI,null, SURUM); }

/I TODO Auto-generated method stub
db.execSQL("CREATE TABLE ogrenciisim(id INTEGER PRIMARY KEY
AUTOINCREMENT, isim TEXT, soyad TEXT);");

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) {
// TODO Auto-generated method stub
db.execSQL("DROP TABLE IF EXIST ogrenciisim");
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8. NEU-CEIT Embedded in View for Android application The following codes are required for opening
WordPress pages in the application as an example.

e Academic studies which direct to academic akademikcalismalar.java file:
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Figure 17. akademikcalismalar.java page

* akademisyen.java file which makes the transition to lecturers and communication page:

/I akademisyen.java

package com.bolume.ceit;

import android.app.Activity;

import android.os.Bundle;

import android.webkit. WebView;

public class akademisyen extends Activity {

WebView webViewl;

@Override
protected void onCreate(Bundle savedInstanceState) {

// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setContentView(R.layout.akademikcalismalar);
webView1=(WebView)findViewByld(R.id. WebViewl);
webView1.loadUrl("http://neuhakkinda.wordpress.com/ogretim-uyeleri/");

e The mezunlar java file which provides the transition to the page of the students graduated from the
CEIT program:

//mezunlar.java

package com.bolume.ceit;

import android.app.Activity;

import android.os.Bundle;

import android.webkit. WebView;

public class mezunlar extends Activity {
WebView webViewl;
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9.

@Override
protected void onCreate(Bundle savedInstanceState) {

// Auto-generated method stub
super.onCreate(savedInstanceState);
setContentView(R.layout.mezunlar),
webView 1=(WebView)findViewByld(R.id. WebView]);
webView1.loadUrl("http://neuhakkinda.wordpress.com/mezunlar/");

senay.java file created to communicate with the applicant prepares:

/] senay.java
package com.bolume.ceit;
import android.app.Activity;
import android.os.Bundle;
import android.webkit. WebView;
public class senay extends Activity {
WebView webViewl;
@Override
protected void onCreate(Bundle savedInstanceState) {
/1 Auto-generated method stub
super.onCreate(savedInstanceState);
setContentView(R.layout.senay);
webView1=(WebView)findViewByld(R.id. WebViewl);
webView1.getSettings().setJavaScriptEnabled(true);
webView1.loadUrl("http://senaykocakoyun.wordpress.com/yazilarim/");

}

The code snippets that are placed in listview.java to make a list view menu are as follows:

//Listview.java

package com.bolume.ceit;

import android.app.ListActivity;

import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import android.widget. Array Adapter;

import android.widget.ListView;

public class listview extends ListActivity {

String stringarray[]={"Ders Program1","CEIT 340 Egitim Videolar1","Ogretim Uyeleri ve
Iletisim","Lisans Programu","Yiiksek Lisans Programi1","Doktora Programi","BOTE Sinav
Takvimi","Akademik Calismalar","Mezunlarimiz","Duyurular","iletisim"};

@Override
protected void onListltemClick(ListView 1, View v, int position, long id) {
/1 Auto-generated method stub

if(position==0)

startActivity(new Intent("com.bolume.ceit. DERSPROGRAMI"));}
else if(position==1)
{

startActivity(new Intent("com.bolume.ceit. WORDPRESS")); }
else if(position==2)
{

startActivity(new Intent ("com.bolume.ceit AKADEMISYEN")); }

Senay KOCAKOYUN
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else if(position==3)

{

startActivity(new Intent ("com.bolume.ceit. BOTE")); }
else if(position==4)

{

else if (position==5)

{

else if (position==6)

{

else if (position==7)

{

else if (position==8)

{

else if (position==9)

{

else if (position==10)

{

super.onListltemClick(l, v, position, id);
}
@Override
protected void onCreate(Bundle savedInstanceState) {
// TODO Auto-generated method stub
super.onCreate(savedInstanceState);
setListAdapter(new
ArrayAdapter<String>(this,android.R.layout.simple list item I stringarray));

}

startActivity(new Intent ("com.bolume.ceit. YUKSEKLISANS")); }

startActivity(new Intent(""com.bolume.ceit. DOKTORA")); }

startActivity(new Intent("'com.bolume.ceit. BOTESINAV"));}

startActivity(newIntent("com.bolume.ceit. AKADAMIKCALISMALAR"));}

startActivity(new Intent("com.bolume.ceit MEZUNLAR")); }

startActivity(new Intent("'com.bolume.ceit. BOTEILETISIM")); }

startActivity(new Intent("'com.bolume.ceit. BOTEDUYURULAR")); }

10. Right click on project>Run As>1 Android Application (Figure 18).
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Figure 18. Running the application

The above steps will help researchers who want to develop applications in the Eclipse system environment, without
developing the application and running it in the emulator. All of these are the basic steps of Android programming.
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Xml layout, java class, string class, manifest files are developed with application partitions between files. Note that
the names of the xml and java files are the same in the study. Each xml page must have a java page. Figure 19 shows
screenshots of some pages of the application.
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Figure 19. NEU-CEIT Screen Views

In this article, the basic structure for building an Android application is discussed. It is thought that application
will be an example for developers, as different applications take their place in our lives.

5. Conclusion

As interest in mobile applications grows, mobile application development has become a complex process. The
software development process of the developed applications is of great importance. In order to control these processes
and get the best results, it is necessary to explain the application development stages in detail. The vast majority of
studies in this field give the results of the operation of software development processes. The lack of studies describing
how these applications are developed is noteworthy. However, it is known that the development of mobile application
software is weak and the accepted statements about the progress of mobile applications are not enough. It is necessary
to draw attention to the fact that there is still shortage in the research methods and at the same time to determine the
concerns and difficulties that may arise in the mobile application development process. Because software development
usually brings abstract suggestions, it is necessary to reflect the development process of the software as it is.

In this study, NEU-CEIT, the developmental process of the Android mobile application, was developed for use in
the education of students in the Department of Teaching Computer and Instructional Technology at Near East
University. While developing the application in the study, the steps to be followed are described and the tools to be
loaded are mentioned one by one.

The Eclipse platform, Android ADT and Android SDK can be used to develop mobile applications for the Android
operating system. These systems have a nice interface and smooth operation. Java on the Eclipse IDE is now a preferred
choice for software development. Researchers of Software Engineering have developed programs for various purposes in
this environment and went on to analyze them. These applications provide a great user experience. In addition to being
popular with the Android operating system, Android SDK based applications have attracted more attention. In this work, a
number of tools were used in Eclipse while developing the application for Android. First, the tools in the Android SDK are
used. After downloading and installing the SDK, these tools are accessed directly from the Eclipse IDE, through the ADT
plug-in, or from the command line. After installing Eclipse ADT, Android SDK directory settings and Android SDK and
AVD manager settings have been made. With virtual device setup for Android, the application is displayed on virtual
devices. After describing the hierarchical appearance and functions of the Android project files in detail, an Android project
creation phase has been given. The NEU-CEIT Android application has been designed and coded in the development phase.
Designed on res> layout> main.xml page. An .xml file has been created that determines the view for each activity in the
program. All of these files are located in the res> layout directory. res> layout directory, the elements that determine the
appearance of the main activity in the program have been defined. The code snippet inside the main.xml file is given. In
order to create an action for the prepared buttons, the coding on project src>com.bolume.ceit>main.java page is given in
detail.
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Any .java extension source files created for the Android program will be in the src directory. The main.java file is
the.java extension source file for the main activity created for the Android program. The content of this file is given in terms
of being an example to the researcher. All image files used in the project are saved in the drawable-hdpi area. An Android
application stores program source code, as well as images and audio files, and anything that is related to the visual appearance
of the application in the res directory. Sources are defined separately from the program code. This allows you to change the
visual properties of the program without changing the program code.

Within the program NEU-CEIT Manifest.xml file; The minimum SDK version required to run the program, the SDK
version the program was created for, and a single activity definition between the application tags. The AndroidManifest.xml
file has been opened to set up the Android Manifest file. In general, the action class is set to LAUNCHER and another class
is set to DEFAULT. A DEFAULT must be created for each class. 30 Manifest files have been created for this application.
Several examples of activity have been given as examples in the study. To make a database connection;
sre>com.bolume.ceit>veritabani.java The code that should be written in the file is clearly written.

NEU-CEIT the code required to open WordPress pages that are embedded in View for Android application in the
application is given as an example to guide some pages. The akademikcalismalar.java file that directs academic studies is
one of them. The code snippets for listview.java have been written to make a list view menu. After all the clarifications, the
NEU-CEIT Android mobile application has been launched and has successfully performed a screen-image transfer.

In this work, NEU-CEIT Android mobile application development process is described. The applications that need to be
set up during this development process are explained. The aim of this work is to guide the beginner to the Android
application, to explain the initial steps of the application, to explain the coding between the pages in detail, to give the code
that passes the pages, and all the steps necessary for the researcher to overcome all problems while developing the
application. This study will be an example for a researcher who wants to develop an Android-based application. In this
context, it is thought that the research and development techniques used may help the researchers and software development
teams who will work in similar contexts.
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