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Preface

The objective of this book is to give an insight into Android programming based on practical app projects. The apps have different objectives and target groups and hence one can extend and develop them further based on his/her Android knowledge. Thanks to active programming, the users will be quickly acquainted with the work environment and will learn how to solve problems in Android step-by-step. Android Studio, which is a completely new development environment, will be used for programming.


Target group of this book

This book is intended for everyone who is interested in the Android app development and would like to learn the same with DIY examples.


Requirements for the computer

What are the requirements for the computer? You can select any modern operating system of your choice (Windows XP, Windows 7/8, Mac OS X and Linux). You will need Administrator rights for installation.


Android telephone or tablet

Since an emulator is integrated in Android Studio, you can start Android development even without an Android telephone or a tablet. Testing with the emulator makes sense since the app can be tested with all possible Android versions, screen sizes and resolutions. In addition, you can also use specific debugging options in the emulator such as Hierarchy View which can otherwise be used only with a Google developer telephone. However, the emulator has its limitations. For example: One cannot make telephone calls, the options to test the GPS are restricted, the accelerator in the telephone responds to movements; one cannot hold the emulator in hand, which makes it difficult or even impossible to test the games.

If you are not well-versed with an Android device until now, you might ask which would be an ideal choice from a developer’s point of view.

I have given a few pointers here, which will hopefully make the decision making easier.

Which Android version should the telephone use? The latest? Probably yes, when you are thinking of developing an app for the latest version of Android. If you want to develop apps for the masses, you must know the Android versions used by the masses. Based on a test conducted by Google at the end of October 2013, the distribution is as follows:

•   Android 2.2 Froyo API 8 => 1.7%

•   Android 2.3.3 - 2.3.7 Gingerbread API 10 => 26.3%

•   Android 3.2 Honeycomb API 13 => 0.1%

•   Android 4.0.3 - 4.0.4 Ice Cream Sandwich API 15 => 19.8%

•   Android 4.1.x Jelly Bean API 16 => 37.3%

•   Android 4.2.x Jelly Bean API 17 => 12.5%

•   Android 4.3 Jelly Bean API 18 => 2.3%

This means that Android 4.x versions are used by than 70% users. Since the new Android Version 4.4 KitKat has been released, this statistics will soon further improve in favour of Android 4.x and probably get worse for Froyo and Gingerbread.

Screen size and resolution are other factors that can influence the purchase of a developer device. Testing the layout of an app is extremely important. You can imagine that nobody would like an app where the text is not legible or the buttons are too small and one always accidentally clicks on 3 other things when one wants to click on “Next”. My tip: search for the most commonly used screen resolutions in Google. In October 2013, the vast majority of devices had a resolution of 480x800 pixels.

For the latest information, visit:

http://developer.android.com/about/dashboards/index.html


Java knowledge

Knowledge of Java is recommended. However, you can also start with this book and refer to a Java book wherever you face problems due to the lack of Java knowledge. A list of free Java books that are used in schools, colleges and universities is given in the annexe.


How this book is structured?

This book has 3 parts:

Part 1:

The first part deals with the installation and configuration of Java and Android Studio. You will get an overview of the development environment and an insight how the project structure of an Android app looks in Android Studio.

The 1st part concludes with the creation and commissioning of a test app project. This will ensure that Android Studio functions as expected. You would not appreciate if you realise some parts are missing when you are already in the middle of a book, would you?

Part 2:

The second parts deals with the creation of different app projects. 

Each of the apps begins with a plan. The practical implementation of the app idea is then explained. 

Among other things, you will learn the following on the course of completing the apps:


Creating different screen layouts

Supporting different screen sizes

Designing clickable buttons and assigning functions to them

Using and managing the resources

Creating a series of different activities

Creating a database

Adding an ActionBar

Creating animation

Making calculations in the app

Using Google libraries

Working with Google maps

Integrating ads in the app

Providing support for different languages

Preparing the app for the Android market 



Complete source code is provided for each app project; refer to the links.

Part 3:

Advanced sections are included in the third part. These include:


Gradle

Connecting your project with Github

Product Flavours - Build Types - Build Variants

GameEngines AndEngine and libGDX

Links for the source code and more information is given in the annexe.  




About Android Studio

In May 2013, Google presented the new development environment for Android apps during the developers’ conference. The new IDE is intended to replace Eclipse and is based on the "IntelliJ IDEA" Java-IDE by JetBrains.

The powerful Code-Editor with built-in functions such as "Smart Editing", which ensures better legible code, or "Advanced Code Refactoring” is one of the core components of Android Studio.

The Gradle Build System is another novel feature introduced with Android Studio. It replaces the Ant Build System used until now.

Gradle allows developers to create various configurations so that different app versions can be produced using the same code. This is really useful when you want to release a free and a paid version of an app.

Gradle improves the reusability of the code and the integration on a build server.

Similar to Eclipse, the layout of an app can be created either in the text editor or in a graphical interface (design mode) in Android Studio.

The design mode was further improved for Android Studio. The app layout shows the layout for different resolutions, Android versions and country-specific special features in the preview.

A series of new features and services were integrated in Android Studio. The developer console gives developers tips for optimising an app and it also allows uploading the “string files” (strings.xml) to be translated to a central server, and to insert them again in the app after translating them.

Android Studio was also enhanced with an option to add Google Cloud Messaging (CGM) to the project that allows sending messages to the app and receiving the messages from the app on the cloud server.

It is not a new feature to connect an Android app with a cloud server/ App Engine Server app. The integration into an Android app project is the novelty. Earlier, it was essential to create an App Engine Server app and an Android app that is supposed to work with this server app separately from each other.

Knowledge to create an App Engine Server app using Java is essential for using the GCM. This is not explained in this book.

Here are the links of two starter websites for interested users:


• https://developers.google.com/appengine/docs/java/

• http://android-developers.blogspot.se/2013/06/adding-backend-to-your-app-in-android.html



Android Studio has been developed by Google in collaboration with JetBrains and is based on the community version of IntelliJ. JetBrains Java IDE InelliJ supports Android app development since 2 years. Current IntelliJ Version 12 has new features that have been developed in collaboration with Google, but not yet integrated. These will be integrated in Version 13+. Like before, even the new version will support a series of development environments such as Java, Android, Adobe Gaming SDK, Groovy, Scala.

On the other hand, Android Studio will be restricted to the development of Android apps. Google has not specified an official release date for Android Studio.

Android Studio is still being developed and should not be used in the productive app development as yet. However, since a major part of the IDE is already functional, users can still start befriending Android Studio. This is recommended since they can rev up once the finished version is released.

You can download the current version of Android Studios from the following link:

http://developer.android.com/sdk/installing/studio.html


Introduction

General information

Those, who want to start with Android app programming, must simultaneously fight on two fronts. Not only they have to deal with Android programming, but must also learn a new development environment. Naturally, this fact has been taken into account in this book. All projects are exclusively created in Android Studio and individual steps for Android Studio are explained while developing these projects. In addition, this book also has a chapter “Overview of the IDE” which contains a tour through the most important menus of Android Studio. A few decisive changes concerning the development of Android apps were simultaneously made with the introduction of Android Studio. A series of these changes are applicable for the new Gradle Build System. In the sample projects, Gradle is dealt with only to the extent required for the project. A separate chapter named Gradle is included; it contains more information about Gradle and its operation and significance.


Constituents of an app

The app normally comprises a series of different files that can be classified into 4 categories:


•  Java classes

•  Layout files

•  Resources

•  Configuration files



We assume that our app two screens - the first shows a list from which individual elements can be clicked and the second shows the result after clicking the element. The app would look as shown below:


First screen

[image: image]

After starting the app, a Java file is first started. This Java file contains the file name of the layout file that needs to be displayed and starts it as a so-called view, where we can see the list on the screen. The layout file contains the design structure (list) and information regarding texts and images that need to be displayed. Texts and images are stored in the resource folders and files. The layout file contains only the links to the resources. The functioning of a layout file is similar to that of a website (HTML).

The Java file started (activity) not only has the function of displaying the fist screen, but it also waits for an event wherein an element from the list is clicked. It reacts to the click and guides the app to the second Java file.


The second screen that would be shown after clicking the 3rd element from the list[image: image]


A separate layout file is allocated to the second Java file, which is also an activity; the second Java file shows this layout file. The functionality for this app is thus utilised. 

In general, we can say that we need an activity and the associated layout file to display something on the screen. However, not all Java files, which are sometimes a part of an app, comprise activities. This means that not all Java classes display something on the screen. Adapter and databases are other commonly used Java classes. All three types of Java classes are used in different projects mentioned in this book.

Android Studio is used as the primary tool for developing the apps in this book.


Installing Java and Android Studio

If Java SDK and Android Studio have already been installed, you can continue with the “First project” chapter to test the work environment.

If not, a step-by-step guide is given below.

In principle, 3 things are required for the Android development:


•  Java SDK

•  Android SDK

•  An environment for building the apps



You can download the Java SDK for your operating system from Oracle's homepage. The Android SDK is included in Android Studio and need not be separately installed. Eclipse, IntelliJ and Android Studio are normally available as the IDE/ integrated development environment.

Eclipse and IntelliJ, up to version 12, work with the Ant Build System which will no longer be supported 100% by Google. 

The Android Studio development environment uses the Gradle Build System to test and build apps.

The new Android Studio development environment is exclusively used in this book.


For installation

Java installation 

Go to Oracle's download page

http://www.oracle.com/technetwork/java/javase/downloads/index.html

click on <JDK download> and then on the latest Java Development Kit on the next page, e.g.


Java SE Development Kit 7u40

When you have decided for a Java version, download the corresponding file depending on your operating system and install it.

Windows users are recommended to set the path for JAVA_HOME as follows:

In the control panel 

-> System -> Advanced System Settings -> Advanced -> Environment variable

Click on New and generate a value for the Java environmental variable:

Name: JAVA_HOME 

Value: e.g. C:Files.7.0_40

If CLASSPATH does not exist yet, create it afresh and enter the value depending on the path: C:Files.7.0_40

Under PATH, specify the path depending on the value:


;C:Files.7.0_40

Testing the Java installation

Enter the following command in the terminal window:

java -version

This will show an active Java version, e.g.:

java version "1.6.0_37"

Java(TM) SE Runtime Environment (build 1.6.0_37-b06-434-11M3909)

Java HotSpot(TM) 64-Bit Server VM (build 20.12-b01-434, mixed mode)


Installing Android Studio

Pre-installed and usable Java 1.6 or 1.7 by Oracle is a prerequisite. Android Studio functions better with Java 1.6 in many cases.

Download the installation package from here depending on the operating system used:

http://developer.android.com/sdk/installing/studio.html

Specifically for Windows:

Double-click the downloaded EXE file and follow the instructions.

Specifically for Mac OS:

The installation of Android Studio requires the following system setting:

In System Preferences, go to Security and Privacy, and select Anywhere under “Allow applications downloaded from” option.

Then double-click the downloaded DMG file. Then drag the application icon in the programme folder.

Specifically for Linux:

Unpack the downloaded TGZ file and then copy the folders to the desired location.

Start Android Studio using the studio.sh file that is located in the android-studio/bin/ folder.


Configuring Android Studio

The Android Studio configuration is applicable for all operating systems; naturally, the paths for Java and Android SDK differ.

The latest Android SDK is included in Android Studio. After installation, download additional components depending on the requirement as described in the SDK Manager chapter.

Before starting with a project, check all settings in Android Studio. You can always access and change configuration settings subsequently using the "Project Structure” menu as described below.

After starting Android Studio, click on "Configure" in the welcome screen.

[image: image]

Click on "Project Defaults" in the “Configure menu”.

[image: image]

Click on "Project Structure" in "Project Defaults”. 

[image: image]

If the Java SDK and/or the Android SDK do not appear here due to any reason, add these again as follows.

In "Project Structure", first select "SDKs" from the left panel, then click on the (green) "+" in the middle panel and select "JDK".

[image: image]

Then select the directory in which the Java SDK is located. The process establishes a connection between the Oracle Java SDK and Android Studio.

Repeat this process in the next step to connect the Android SDK with Android Studio.

Then select the “Project” menu item from the left "Project Settings" column to define the default platform/ Android version that needs to be used by future Android projects. (Can be done later if required)

[image: image]

Return to “Project Defaults” and “Settings”

[image: image]

and ensure that the correct Java version is enabled.

[image: image]

Android Studio is not now ready. However, starting the SDK Manager and downloading and installing a few additional packages is recommended to be able to use its entire scope right from the beginning.

You can use the SDK Manager to install and update Android platforms, support libraries and Android development tools.

Since Android is being continuously developed, you must regularly check for updates that could be important for your own app development


Android SDK Manager

You can start the SDK Manager using three different methods:

From Welcome screen -> Configure -> SDK Manager

Use the icon in the menu bar 

[image: image]

and via

Tools → Android → SDK Manager

[image: image]

Use a check mark to select the desired SDK platforms /Android versions and tools. Then click on

<Install .. packages..>.

[image: image]

Accept the licence with “Accept Licence” and press <Install> to start the download and installation process.

You should install the following packages as described above if they are not yet installed:

Tools required:


Android SDK tools

Android SDK platform tools

Android SDK build-tools (at least one, preferably the latest)

Android Version



At least one Android version must have been installed. After installation, the current Android version must appear in Android Studio, e.g.:

Android 4.4 API 19 or higher

At least the SDK platform package for an Android version is required. If you want to run the app on the emulator, you must install at least the ARM EABI v7a System Image. If you have an Intel-based computer, you should also install the Intel x86 Atom System Image since it is slightly faster.

Extras required:


Android Support Repository

Android Support Library

Google Play services

Google Repository

UBS driver (Windows) for Google telephones




First project 

This chapter describes the process to create an Android project in Android Studio. For this, you need to use a template provided in Android Studio. This template is called a "Blank template" and it creates a fully operational "Hello World" app.

You do not require any programming knowledge to create this project. You simply need to test the working environment. You need to check whether Android Studio can build an app and run it on an emulator or an Android telephone.

This is also a good opportunity to view the project structure of a project created in Android Studio and to get well-versed with the working environment.

Creating a new project

When open Android Studio for the first time after installing it, you will see a Welcome screen containing various selection options in the Quick Start menu.

From the Quick Start menu, select "New Project”; you will be guided through multiple screens to create the new project.

[image: image]

The "New Project” input screen will then be displayed.

[image: image]

Application name:

The name of the app that should later appear in the application, e.g. in the title bar or in Google Play Store.

You can select this name freely. The strings entered here are stored in the "app_name" variable in the "strings.xml" file and can be edited in this file if required. (Spaces are allowed)

Module name:

Rule - no spaces

Package name: 

It is the “identification name" of the app. It is included in all Java files and in the AndroidManifest.xml file.

Project location: 

The location where the current project is stored on the hard disk. It can be changed if required.

Minimum required SDK:

API 7, Android 2.1 is preset here by default. You can select a higher API/ Android version in many cases. For example, all Ads providers such as Google's Admob require the Android version API 8 as the minimum requirement.

The icon for the app

Here you can upload an image/clip art or enter text that should bear the app icon. If you select the clip art and text, you also need to select the foreground and background colours.

[image: image]

Click on <Next> to select the app template: When you select the Blank Activity template, a "Hello World" app will be created automatically.
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