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About

You can share this PDF with anyone you feel could benefit from it, downloaded the latest version
from: android

It is an unofficial and free Android ebook created for educational purposes. All the content is
extracted from Stack Overflow Documentation, which is written by many hardworking individuals at
Stack Overflow. It is neither affiliated with Stack Overflow nor official Android.

The content is released under Creative Commons BY-SA, and the list of contributors to each
chapter are provided in the credits section at the end of this book. Images may be copyright of
their respective owners unless otherwise specified. All trademarks and registered trademarks are
the property of their respective company owners.

Use the content presented in this book at your own risk; it is not guaranteed to be correct nor
accurate, please send your feedback and corrections to info@zzzprojects.com
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C_hapter 1: Getting started with Android

Remarks

If you want to learn more about the Android Gradle Plugin setting check out the zndaroid-gradie

Documentation.

If you are interested in alternative emulators, you could look at Genymotion. It provides a free plan

and requires smaller amount of RAM.

Versions

11 2
1.5 3
1.6 4
2.0 5
2.0.1 6
2.1.x 7
2.2.X 8
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2.3.3 10
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5.0 21 LOLLIPOP 2014-11-12
5.1 22 LOLLIPOP_MRI 2015-03-09
6.0 23 u (Marshmallow) 2015-10-05
7.0 24 v (Nougat) 2016-08-22
7.1 25 n_mr1 (Nougat MR1) 2016-10-04
8.0 26 o (Developer Preview 4)  2017-07-24

Examples

Setting up Android Studio

Android Studio is the Android development IDE that is officially supported and recommended by
Google. Android Studio comes bundled with the Android SDK Manager, which is a tool to
download the andaroid spxk components required to start developing apps.

Installing Android Studio and android spk tools:

1. Download and install Android Studio.

2. Download the latest SDK Tools and SDK Platform-tools by opening the Android Studio, and
then following the Android SDK Tool Updates instructions. You should install the latest
available stable packages.

If you need to work on old projects that were built using older SDK versions, you may
need to download these versions as well

Since Android Studio 2.2, a copy of the latest OpenJDK comes bundled with the install and is the
recommended JDK (Java Development Kit) for all Android Studio projects. This removes the
requirement of having Oracle's JDK package installed. To use the bundled SDK, proceed as
follows;

1. Open your project in Android Studio and select File > Project Structure in the menu bar.

2. In the SDK Location page and under JDK location, check the Use embedded JDK
checkbox.

3. Click OK.
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Configure Android Studio

Android Studio provides access to two configuration files through the Help menu:

 studio.vmoptions: Customize options for Studio's Java Virtual Machine (JVM), such as heap
size and cache size. Note that on Linux machines this file may be named
studio64.vmoptions, depending on your version of Android Studio.

* idea.properties: Customize Android Studio properties, such as the plugins folder path or
maximum supported file size.

Change/add theme

You can change it as your preference.rile->settings->Editor->Colors & Fonts—> and select a
theme.Also you can download new themes from http://color-themes.com/ Once you have
downloaded the .jar.zip file, g0 tO rile —> Import settings... and choose the file downloaded.

Compiling Apps

Create a new project or open an existing project in Android Studio and press the green Play button

- on the top toolbar to run it. If it is gray you need to wait a second to allow Android Studio to
properly index some files, the progress of which can be seen in the bottom status bar.

If you want to create a project from the shell make sure that you have a 1ocal.properties file,
which is created by Android Studio automatically. If you need to create the project without Android
Studio you need a line starting with sax.qir= followed by the path to your SDK installation.

Open a shell and go into the project's directory. Enter . /gradiew ar and press enter. ar is a shortcut
for assemblerelease, Which will download all dependencies for you and build the app. The final APK
file will be in ProjectName/ModuleName/build/outputs/apk and will been called ModuleName-release.apk.

Creating a New Project

Set up Android Studio

Start by setting up Android Studio and then open it. Now, you're ready to make your first Android
App!

Note: this guide is based on Android Studio 2.2, but the process on other versions is
mainly the same.

Configure Your Project

Basic Configuration
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You can start a new project in two ways:

* Click start a New Android studio Project from the welcome screen.
* Navigate to ri1e — new Project if you already have a project open.

Next, you need to describe your application by filling out some fields:
1. Application Name - This name will be shown to the user.
Example: ze110 worid. YOU can always change it later in androidManifest . xmi file.
2. Company Domain - This is the qualifier for your project's package name.
Example: stackoverflow.com.
3. Package Name (aka app1icationtd) - This is the fully qualified project package name.

It should follow Reverse Domain Name Notation (aka Reverse DNS): Top Level Domain .
Company Domain . [Company Segment .] Application Name.

Example: com.stackoverflow.android.helloworld Of com.stackoverflow.helloworld. YOU Can
always change your applicationld by overriding it in your gradle file.

Don't use the default prefix "com.example" unless you don't intend to submit your
application to the Google Play Store. The package name will be your unique
applicationld in Google Play.

4. Project Location - This is the directory where your project will be stored.
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New Project

H} Android Studio

Configure your new project

Application name: My Application
Company Domain: mycompany.com

Package name: com.mycompany.myapplication

Project location: ~/Documents/MyApplication
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Chart of the current Android version distributions, shown when you click Help me choose.

The Android Platform Distribution window shows the distribution of mobile devices running each
version of Android, as shown in Figure 2. Click on an API level to see a list of features introduced
in the corresponding version of Android. This helps you choose the minimum API Level that has all
the features that your apps needs, so you can reach as many devices as possible. Then click OK.

Now, choose what platforms and version of Android SDK the application will support.
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uses to determine which devices an app can be installed on. For example, Stack Exchange's app
supports Android 4.1+.

ADDITIONAL INFORMATION

Updated Installs Current Version

September 28, 2016 100,000 - 500,000 1.0.89

Requires Android Content Rating Interactive Elements

471 and up Rated for 12+ Users Interact
Parental Guidance

Recommended

Learn more
Permissions Report Offered By
View detalls Flag as inappropriate Stack Exchange

Android Studio will tell you (approximately) what percentage of devices will be supported given the
specified minimum SDK.

Lower API levels target more devices but have fewer features available.

When deciding on the Minimum SDK, you should consider the Dashboards stats, which will give
you version information about the devices that visited the Google Play Store globally in the last
week.

Platform Versions

From: Dashboards on Android Developer website.

Add an activity

Now we are going to select a default activity for our application. In Android, an ~-tivity is a single
screen that will be presented to the user. An application can house multiple activities and navigate
between them. For this example, choose empty activity and click next.

Here, if you wish, you can change the name of the activity and layout. A good practice is to keep
activity as a Ssuffix for the activity name, and activity_ as a prefix for the layout name. If we leave
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these as the default, Android Studio will generate an activity for us called vainactivity, and a
Iayout file called activity_main. NOw click Finish.

Android Studio will create and configure our project, which can take some time depending on the
system.

Inspecting the Project

To understand how Android works, let's take a look at some of the files that were created for us.
On the left pane of Android Studio, we can see the structure of our Android application.
Android Project Files Problems 4k

app
L J manifests

' Project
o

e

il local.properties

First, let's open androidvanifest.xm1 Dy double clicking it. The Android manifest file describes some
of the basic information about an Android application. It contains the declaration of our activities,
as well as some more advanced components.

If an application needs access to a feature protected by a permission, it must declare that it
requires that permission with a <uses-permission> €lement in the manifest. Then, when the
application is installed on the device, the installer determines whether or not to grant the requested
permission by checking the authorities that signed the application's certificates and, in some
cases, asking the user. An application can also protect its own components (activities, services,
broadcast receivers, and content providers) with permissions. It can employ any of the
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permissions defined by Android (listed in android.Manifest.permission) or declared by other
applications. Or it can define its own.

<?xml version="1.0" encoding="utf-8"7?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.stackoverflow.helloworld">

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="Q@string/app_name"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>
</manifest>

Next, let's opéen activity_main.xml which is located in app/src/main/res/layout/. This file contains
declarations for the visual components of our MainActivity. You will see visual designer. This
allows you to drag and drop elements onto the selected layout.

You can also switch to the xml layout designer by clicking "Text" at the bottom of Android Studio,
as seen here:

B activity_rmain.xml

Eelativelayout

Design

<?xml version="1.0" encoding="utf-8"?>
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
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android:layout_width="match_parent"
android:layout_height="match_parent"
android:paddingBottom="@dimen/activity_vertical _margin"
android:paddingLeft="Q@dimen/activity_horizontal margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context="com.stackexchange.docs.helloworld.MainActivity">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello World!" />
</Relativelayout>

You will see a widget called a rextview inside of this layout, with the android:text property set to

"Hello World!". This is a block of text that will be shown to the user when they run the application.

You can read more about Layouts and attributes.

Next, let's take a look at mainactivity. This is the Java code that has been generated for

MainActivity.

public class MainActivity extends AppCompatActivity {

// The onCreate method is called when an Activity starts

// This is where we will set up our layout

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

// setContentView sets the Activity's layout to a specified XML layout
// In our case we are using the activity_main layout
setContentView (R.layout.activity_main);

As defined in our Android manifest, mainactivity Will launch by default when a user starts the
HelloWorld app.

Lastly, open up the file named buiid.gradie located in app/.
Android Studio uses the build system Gradle to compile and build Android applications and
libraries.

apply plugin: 'com.android.application'

android {
signingConfigs {
applicationName ({
keyAlias 'applicationName'
keyPassword 'password'
storeFile file('../key/applicationName. jks"')
storePassword 'anotherPassword'

}
compileSdkVersion 26
buildToolsVersion "26.0.0"
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defaultConfig {
applicationId "com.stackexchange.docs.helloworld"
minSdkVersion 16
targetSdkVersion 26
versionCode 1
versionName "1.0"
signingConfig signingConfigs.applicationName
}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile ('proguard-android.txt'), 'proguard-rules.pro'

}

dependencies {
compile fileTree(dir: 'libs', include: ['*.jar'])
testCompile 'junit:junit:4.12"
compile 'com.android.support:appcompat-v7:26.0.0"

This file contains information about the build and your app version, and you can also use it to add
dependencies to external libraries. For now, let's not make any changes.

It is advisable to always select the latest version available for the dependencies:

» buildToolsVersion: 26.0.0
e com.android.support:appcompat-v7: 26.0.0 (July 2017)
 firebase: 11.0.4 (August 2017)

compileSdkVersion

compileSdkversion IS your way to tell Gradle what version of the Android SDK to compile your app
with. Using the new Android SDK is a requirement to use any of the new APIs added in that level.

It should be emphasized that changing your compilesdkversion does not change runtime behavior.
While new compiler warnings/errors may be present when changing your compilesdkversion, your
compileSdkversion IS NOt included in your APK: it is purely used at compile time.

Therefore it is strongly recommended that you always compile with the latest SDK. You'll get all
the benefits of new compilation checks on existing code, avoid newly deprecated APIs, and be
ready to use new APIs.

minSdkVersion

If compilesdkversion Sets the newest APIs available to you, minsdkversion iS the lower bound for
your app. The nminsdkversion iS One of the signals the Google Play Store uses to determine which
of a user’s devices an app can be installed on.

It also plays an important role during development: by default lint runs against your project,
warning you when you use any APIs above your ninsdkversion, helping you avoid the runtime
issue of attempting to call an API that doesn’t exist. Checking the system version at runtime is a
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common techniqgue when using APIs only on newer platform versions.
targetSdkVersion

targetSdkversion IS the main way Android provides forward compatibility by not applying behavior
changes unless the targetsdkversion is updated. This allows you to use new APIs prior to working
through the behavior changes. Updating to target the latest SDK should be a high priority for every
app. That doesn’t mean you have to use every new feature introduced nor should you blindly
update your targetsdkversion Without testing.

targetSDKVersion is the version of Android which is the upper-limit for the available tools. If
targetSDKVersion is less than 23, the app does not need to request permissions at runtime for an
instance, even if the app is being run on APl 23+. TargetSDKVersion does not prevent android
versions above the picked Android version from running the app.

You can find more info about the Gradle plugin:

* A basic example
* Introduction to the Gradle plugin for android and the wrapper
 Introduction to the configuration of the build.gradle and the DSL methods

Enning the Application

Now, let's run our HelloWorld application. You can either run an Android Virtual Device (which you
can set up by using the AVD Manager in Android Studio, as described in the example below) or
connect your own Android device through a USB cable.

Setting up an Android device

To run an application from Android Studio on your Android Device, you must enable uss pebugging
in the peveloper options in the settings of your device.

Settings > Developer options > USB debugging

If beveloper options IS NOt visible in the settings, navigate to about phone and tap on the suiid
Number Se€ven times. This will enable peveloper options to Show up in your settings.

Settings > About phone > Build number

You also might need to change vuild.gradie configuration to build on a version that your device
has.

Running from Android Studio

Click the green run button from the toolbar at the top of Android Studio. In the window that
appears, select whichever device you would like to run the app on (start an Android Virtual Device
if necessary, or see Setting up an AVD (Android Virtual Device) if you need to set one up) and
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/C5 Window DB Mavigator Help
lILayoutDemao:app [build] +

E3 vilayoutdemo G MainActivity

- - - - [ - - -
itFramelayout_Activity.java B activity_percentframelay

On devices running Android 4.4 (KitKat) and possibly higher, a pop-up will be shown to authorize
USB debugging. Click ox to accept.

The application will now install and run on your Android device or emulator.

APK file location

When you prepare your application for release, you configure, build, and test a release version of
your application. The configuration tasks are straightforward, involving basic code cleanup and
code modification tasks that help optimize your application. The build process is similar to the
debug build process and can be done using JDK and Android SDK tools. The testing tasks serve
as a final check, ensuring that your application performs as expected under real-world conditions.
When you are finished preparing your application for release you have a signed APK file, which
you can distribute directly to users or distribute through an application marketplace such as
Google Play.

Android Studio

Since in the above examples Gradle is used, the location of the generated APK file is: <vour
Project Location>/app/build/outputs/apk/app—-debug.apk

Intellid

If you are a user of IntelliJ before switching to Studio, and are importing your IntelliJ project
directly, then nothing changed. The location of the output will be the same under:

out/production/. ..

Note: this is will become deprecated sometimes around 1.0
Eclipse

If you are importing Android Eclipse project directly, do not do this! As soon as you have
dependencies in your project (jars or Library Projects), this will not work and your project will not
be properly setup. If you have no dependencies, then the apk would be under the same location
as you'd find it in Eclipse:

bin/...

Android programming without an IDE
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This is a minimalist Hello World example that uses only the most basic Android tools.

Requirements and assumptions

* Oracle JDK 1.7 or later
* Android SDK Tools (just the command line tools)

This example assumes Linux. You may have to adjust the syntax for your own platform.

Setting up the Android SDK

After unpacking the SDK release:

1. Install additional packages using the SDK manager. Don't US€ android update sdk --no-ui as
instructed in the bundled Readme.txt; it downloads some 30 GB of unnecessary files.
Instead use the interactive SDK manager android sdk to get the recommended minimum of
packages.

2. Append the following JDK and SDK directories to your execution PATH. This is optional, but
the instructions below assume it.

JDK/bin

SDK/platform-tools

SDK/tools

SDK/build-tools/LATEST (as installed in step 1)

3. Create an Android virtual device. Use the interactive AVD Manager (android avd). You might
have to fiddle a bit and search for advice; the on-site instructions aren't always helpful.

(You can also use your own device)

4. Run the device:

emulator —avd DEVICE

5. If the device screen appears to be locked, then swipe to unlock it.

Leave it running while you code the app.

Coding the app

6. Change to an empty working directory.

7. Make the source file:
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mkdir —--parents src/dom/domain
touch src/dom/domain/SayingHello. java

Content:

package dom.domain;
import android.widget.TextView;

public final class SayingHello extends android.app.Activity
{
protected @QOverride void onCreate( final android.os.Bundle activityState )
{
super.onCreate( activityState );
final TextView textV = new TextView( SayingHello.this );
textV.setText ( "Hello world" );
setContentView ( textV );

8. Add a manifest:

touch AndroidManifest.xml
Content:

<?xml version='1l.0'?>
<manifest xmlns:a='http://schemas.android.com/apk/res/android’
package='dom.domain' a:versionCode='0' a:versionName='0"'>
<application a:label='Saying hello'>
<activity a:name='dom.domain.SayingHello'>
<intent-filter>
<category a:name='android.intent.category.LAUNCHER'/>
<action a:name='android.intent.action.MAIN'/>
</intent-filter>
</activity>
</application>
</manifest>

9. Make a sub-directory for the declared resources:

mkdir res

Leave it empty for now.

Building the code

10. Generate the source for the resource declarations. Substitute here the correct path to your
SDK, and the installed API to build against (e.g. "android-23"):

aapt package —-f \
-I SDK/platforms/android-API/android.jar \
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-J src —m \
-M AndroidManifest.xml -S res -v

Resource declarations (described further below) are actually optional. Meantime the above
call does nothing if res/ is still empty.

11. Compile the source code to Java bytecode (.java — .class):

javac \
-bootclasspath SDK/platforms/android-API/android.jar \
-classpath src -source 1.7 -target 1.7 \
src/dom/domain/* . java

12. Translate the bytecode from Java to Android (.class — .dex):
First using Jill (.class — .jayce):

java -jar SDK/build-tools/LATEST/jill.jar \
—-—output classes.jayce src

Then Jack (.jayce — .dex):

java -jar SDK/build-tools/LATEST/jack.jar \
——import classes.jayce ——-output-dex .

Android bytecode used to be called "Dalvik executable code", and so "dex".

You could replace steps 11 and 12 with a single call to Jack if you like; it can compile directly
from Java source (.java — .dex). But there are advantages to compiling with javac. It's a
better known, better documented and more widely applicable tool.

13. Package up the resource files, including the manifest:

aapt package —-f \
-F app.apkPart \
-I SDK/platforms/android-API/android.jar \
-M AndroidManifest.xml -S res -v

That results in a partial APK file (Android application package).

14. Make the full APK using the apxeuiilder tool:

java -classpath SDK/tools/lib/sdklib.jar \
com.android.sdklib.build.ApkBuilderMain \
app.apkUnalign \
-d —-f classes.dex -v -z app.apkPart

It warns, "THIS TOOL IS DEPRECATED. See --help for more information." If --ne1p fails with
an arrayIndexOutOfBoundsException, then instead pass no arguments:
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java -classpath SDK/tools/lib/sdklib. jar \
com.android.sdklib.build.ApkBuilderMain

It explains that the CLI (apkBuildermain) is deprecated in favour of directly calling the Java
API (apxBuilder). (If you know how to do that from the command line, please update this
example.)

15. Optimize the data alignment of the APK (recommended practice):

zipalign —-f -v 4 app.apkUnalign app.apk

Installing and running

16. Install the app to the Android device:
adb install -r app.apk
17. Start the app:

adb shell am start —-n dom.domain/.SayingHello

It should run and say hello.

That's all. That's what it takes to say hello using the basic Android tools.

Declaring a resource

This section is optional. Resource declarations aren't required for a simple "hello world" app. If
they aren't required for your app either, then you could streamline the build somewhat by omitting
step 10, and removing the reference to the res/ directory from step 13.

Otherwise, here's a brief example of how to declare a resource, and how to reference it.

18. Add a resource file:

mkdir res/values
touch res/values/values.xml

Content:

<?xml version='1.0"'?>
<resources>

<string name='appLabel'>Saying hello</string>
</resources>

19. Reference the resource from the XML manifest. This is a declarative style of reference:
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<!-- <application a:label='Saying hello'> -->
<application a:label='@string/appLabel'>

20. Reference the same resource from the Java source. This is an imperative reference:

// v.setText ( "Hello world" );
v.setText ( "This app is called "
+ getResources () .getString( R.string.appLabel ));

21. Test the above modifications by rebuilding, reinstalling and re-running the app (steps 10-17).

It should restart and say, "This app is called Saying hello".

mnstalling the app

adb uninstall dom.domain

See also

 original question - The original question that prompted this example
» working example - A working build script that uses the above commands

Application Fundamentals

Android Apps are written in Java. The Android SDK tools compile the code, data and resource
files into an APK (Android package). Generally, one APK file contains all the content of the app.

Each app runs on its own virtual machine(VM) so that app can run isolated from other apps.
Android system works with the principle of least privilege. Each app only has access to the
components which it requires to do its work, and no more. However, there are ways for an app to
share data with other apps, such as by sharing Linux user id between app, or apps can request
permission to access device data like SD card, contacts etc.

App Components

App components are the building blocks of an Android app. Each components plays a specific role
in an Android app which serves a distinct purpose and has distinct life-cycles(the flow of how and
when the component is created and destroyed). Here are the four types of app components:

1. Activities: An activity represents a single screen with a User Interface(Ul). An Android app
may have more than one activity. (e.g. an email app might have one activity to list all the
emails, another to show the contents of each email, and another to compose new email.) All
the activities in an App work together to create a User eXperience (UX).

2. Services: A service runs in the background to perform long-running operations or to perform
work for a remote processes. A service does not provide any Ul, it runs only in the

https://riptutorial.com/ 20


http://stackoverflow.com/questions/29178552
http://reluk.ca/project/waymaker/spec/build/android/

background with the User's input. (e.g. a service can play music in the background while the
user is in a different App, or it might download data from the internet without blocking user's
interaction with the Android device.)

3. Content Providers: A content provider manages shared app data. There are four ways to
store data in an app: it can be written to a file and stored in the file system, inserted or
updated to a SQLite database, posted to the web, or saved in any other persistent storage
location the App can access. Through content providers, other Apps can query or even
modify the data. (e.g. Android system provides a content provider that manages the user's
contact information so that any app which has permission can query the contacts.) Content
providers can also be used to save the data which is private to the app for better data
integrity.

4. Broadcast receivers: A broadcast receiver responds to the system-wide broadcasts of
announcements (e.g. a broadcast announcing that the screen has turned off, the battery is
low, etc.) or from Apps (e.g. to let other apps know that some data has been downloaded to
the device and is available for them to use). Broadcast receivers don't have Uls but they can
show notification in the status bar to alert the user. Usually broadcast receivers are used as
a gateway to other components of the app, consisting mostly of activities and services.

One unique aspect of the Android system is that any app can start another app's component (e.g.
if you want to make call, send SMS, open a web page, or view a photo, there is an app which
already does that and your app can make use of it, instead of developing a new activity for the
same task).

When the system starts a component, it starts the process for that app (if it isn't already running,
i.e. only one foreground process per app can run at any given time on an Android system) and
instantiates the classes needed for that component. Thus the component runs on the process of
that App that it belongs to. Therefore, unlike apps on other systems, Android apps don't have a
single entry point(there is N0 main () Method).

Because the system runs each app in a separate process, one app cannot directly activate
another app's components, however the Android system can. Thus to start another app's
component, one app must send a message to the system that specifies an intent to start that
component, then the system will start that component.

Context

Instances of the class android.content.context provide the connection to the Android system which
executes the application. Instance of Context is required to get access to the resources of the
project and the global information about the app's environment.

Let's have an easy to digest example: Consider you are in a hotel, and you want to eat something.
You call room-service and ask them to bring you things or clean up things for you. Now think of
this hotel as an Android app, yourself as an activity, and the room-service person is then your
context, which provides you access to the hotel resources like room-service, food items etc.

Yet an other example, You are in a restaurant sitting on a table, each table has an attendant,
when ever you want to order food items you ask the attendant to do so. The attendant then places

https://riptutorial.com/ 21



your order and your food items gets served on your table. Again in this example, the restaurant is
an Android App, the tables or the customers are App components, the food items are your App
resources and the attendant is your context thus giving you a way to access the resources like
food items.

Activating any of the above components requires the context's instance. Not just only the above,
but almost every system resource: creation of the Ul using views(discussed later), creating
instance of system services, starting new activities or services -- all require context.

More detailed description is written here.
Setting up an AVD (Android Virtual Device)

TL;DR It basically allows us to simulate real devices and test our apps without a real device.
According to Android Developer Documentation,

an Android Virtual Device (AVD) definition lets you define the characteristics of an
Android Phone, Tablet, Android Wear, or Android TV device that you want to simulate
in the Android Emulator. The AVD Manager helps you easily create and manage
AVDs.

To set up an AVD, follow these steps:

1. Click this button to bring up the AVD Manager:

2. You should see a dialog like this:
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Create Virtual Device...

3. Now click the + create virtual pevice... button. This will bring up Virtual Device Configuration
Dialog:
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4. Select any device you want, then click next:
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5. Here you need to choose an Android version for your emulator. You might also need to
download it first by clicking pown1oad. After you've chosen a version, click next.
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6. Here, enter a name for your emulator, initial orientation, and whether you want to display a
frame around it. After you chosen all these, click rinish.

7. Now you got a new AVD ready for launching your apps on it.
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Read Getting started with Android online: https://riptutorial.com/android/topic/85/getting-started-
with-android
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C_hapter 2. 9-Patch Images

Remarks

A 9-patch image file is a specially formatted file so that Android knows which areas/portions of the
image can or cannot be scaled. It breaks your image into a 3x3 grid. The corners remain unscaled,
the sides are scaled in one direction and the center is scaled in both dimensions.

V[+] ]

A Nine Patch (9-Patch) image is a bitmap that has a single pixel wide border around the entire
image. Ignoring the 4 pixels in the corners of the image. This border provides metadata for the
bitmap itself. Bounds are marked by solid black line(s).

A Nine Patch image is stored with the extension .9.png.

The top border indicates areas that stretch horizontally. The left border indicates areas that stretch
vertically.

The bottom border indicates padding horizontally. The right border indicates padding vertically.
The padding borders are usually used to determine where text is to be drawn.
There is an excellent tool provided by Google that greatly simplifies the creation of these files.

Located in the Android SDK: android-sdk\tools\lib\draw9patch.jar

Examples

Basic rounded corners

The key to correctly stretching is in the top and left border.
The top border controls horizontal stretching and the left border controls vertical stretching.

This example creates rounded corners suitable for a Toast.
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The parts of the image that are below the top border and to the right of the left border will expand
to fill all unused space.

This example will stretch to all combinations of sizes, as shown below:

Basic spinner

The spinner can be reskinned according to your own style requirements using a Nine Patch.
As an example, see this Nine Patch:
As you can see, it has 3 extremely small areas of stretching marked.

The top border has only left of the icon marked. That indicates that | want the left side (complete
transparency) of the drawable to fill the spinner view until the icon is reached.

The left border has marked transparent segments at the top and bottom of the icon marked. That
indicates that both the top and the bottom will expand to the size of the spinner view. This will
leave the icon itself centered vertically.

Using the image without Nine Patch metadata:

Using the image with Nine Patch metadata:

Optional padding lines
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Nine-patch images allow optional definition of the padding lines in the image. The padding lines
are the lines on the right and at the bottom.

If a View sets the 9-patch image as its background, the padding lines are used to define the space
for the View's content (e.g. the text input in an edittext). If the padding lines are not defined, the
left and top lines are used instead.

The content area of the stretched image then looks like this:

Read 9-Patch Images online: https://riptutorial.com/android/topic/461/9-patch-images

https://riptutorial.com/ 30


http://i.stack.imgur.com/VG4Bd.png
http://i.stack.imgur.com/bFVfx.png
http://i.stack.imgur.com/wJv9l.png
http://i.stack.imgur.com/Vc6z3.png
https://riptutorial.com/android/topic/461/9-patch-images

C_hapter 3: Accessing SQLite databases
using the ContentValues class

Examples

Inserting and updating rows in a SQLite database
First, you need to open your SQLite database, which can be done as follows:

SQLiteDatabase myDataBase;
String mPath = dbhelper.DATABASE_PATH + dbhelper.DATABASE_NAME;
myDataBase = SQLiteDatabase.openDatabase (mPath, null, SQLiteDatabase.OPEN_READWRITE) ;

After opening the database, you can easily insert or update rows by using the contentvaiues class.

The following examples assume that a first name is given by str_edt rname and a last nameby
str_edtlname. YOU also need to replace tab1ie_name by the name of your table that you want to
modify.

Inserting data

ContentValues values = new ContentValues/();
values.put ("First_Name", str_edtfname);
values.put ("Last_Name", str_edtlname);
myDataBase.insert ("table_name", null, values);

Wdating data

ContentValues values = new ContentValues();

values.put ("First_Name", str_edtfname);

values.put ("Last_Name", str_edtlname);

myDataBase.update ("table_name", values, "id" + " = 2", new String[] {id});

Read Accessing SQLite databases using the ContentValues class online:
https://riptutorial.com/android/topic/10154/accessing-sqlite-databases-using-the-contentvalues-
class
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C_hapter 4: Accounts and AccountManager

Examples

Understanding custom accounts/authentication

The following example is high level coverage of the key concepts and basic skeletal setup:-

1. Collects credentials from the user (Usually from a login screen you've created)
2. Authenticates the credentials with the server (stores custom authentication)
3. Stores the credentials on the device

Extend an AbstractAccountAuthenticator (Primarily used to retrieve authentication & re-
authenticate them)

public class AccountAuthenticator extends AbstractAccountAuthenticator {

@Override
public Bundle addAccount (AccountAuthenticatorResponse response, String accountType,
String authTokenType, String[] requiredFeatures, Bundle options) {
//intent to start the login activity

@Override

public Bundle confirmCredentials (AccountAuthenticatorResponse response, Account account,
Bundle options) {

}

@Override
public Bundle editProperties (AccountAuthenticatorResponse response, String accountType) {

}

@Override
public Bundle getAuthToken (AccountAuthenticatorResponse response, Account account, String
authTokenType,
Bundle options) throws NetworkErrorException {
//retrieve authentication tokens from account manager storage or custom storage or re-
authenticate old tokens and return new ones

}

@Override
public String getAuthTokenLabel (String authTokenType) {

}

@Override
public Bundle hasFeatures (AccountAuthenticatorResponse response, Account account, Stringl[]
features)
throws NetworkErrorException {
//check whether the account supports certain features
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@Override
public Bundle updateCredentials (AccountAuthenticatorResponse response, Account account,
String authTokenType,
Bundle options) {
//when the user's session has expired or requires their previously available credentials
to be updated, here is the function to do it.

}

Create a service (Account Manager framework connects to the extended
AbstractAccountAuthenticator through the service interface)

public class AuthenticatorService extends Service {
private AccountAuthenticator authenticator;

@Override
public void onCreate () {
authenticator = new AccountAuthenticator (this);

@Override
public IBinder onBind(Intent intent) {
return authenticator.getIBinder () ;

Authenticator XML configuration (The account manager framework requires. This is what you'll
see inside Settings -> Accounts in Android)

<account-authenticator xmlns:android="http://schemas.android.com/apk/res/android"
android:accountType="rename.with.your.applicationid"
android:icon="Q@drawable/app_icon"
android:label="@string/app_name"
android:smallIcon="@drawable/app_icon" />

Changes to the AndroidManifest.xml (Bring all the above concepts together to make it usable
programmatically through the AccountManager)

<application
>
<service
android:name=".authenticator.AccountAuthenticatorService"
android:exported="false"
android:process=":authentication">
<intent-filter>
<action android:name="android.accounts.AccountAuthenticator"/>

</intent-filter>
<meta-data
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android:name="android.accounts.AccountAuthenticator"
android:resource="@xml/authenticator"/>
</service>
</application>

The next example will contain how to make use of this setup.

Read Accounts and AccountManager online: https://riptutorial.com/android/topic/7003/accounts-
and-accountmanager
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Chapter 5: ACRA

Syntax
+ android:name="_ACRAHandler"

* ACRA.init(this, config);
* public class ACRAHandler extends Application {

Parameters

Defines the ACRA settings such as where it is to be reported, custom

@ReportCrashes I
formUri the path to the file that reports the crash
Remarks

* ACRA no longer supports Google forms, so you need a backend:
https://github.com/ACRA/acra/wiki/Backends

Examples

ACRAHandler

Example Application-extending class for handling the reporting:

@ReportsCrashes (
formUri = "https://backend-of-your—-choice.com/", //Non-password protected.
customReportContent = { /* */ReportField.APP_VERSION_NAME,

ReportField.PACKAGE_NAME, ReportField.ANDROID_VERSION,
ReportField.PHONE_MODEL, ReportField.LOGCAT 1},
mode = ReportingInteractionMode.TOAST,
resToastText = R.string.crash

)
public class ACRAHandler extends Application {
@Override
protected void attachBaseContext (Context base) {
super.attachBaseContext (base) ;

final ACRAConfiguration config = new ConfigurationBuilder (this)

Jbuild() ;

// Initialise ACRA
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ACRA.init (this, configqg);

Example manifest

<?xml version="1.0" encoding="utf-8"7?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"

<!-—— etc ——>
>
<!—— Internet is required. READ_LOGS are to ensure that the Logcat is transmitted-->
<uses-permission android:name="android.permission.INTERNET"/>
<uses-permission android:name="android.permission.READ_LOGS"/>
<application
android:allowBackup="true"
android:name=".ACRAHandler"<!-- Activates ACRA on startup —-—>
android:icon="Qdrawable/ic_launcher"
android:label="Q@string/app_name"
android:theme="@style/AppTheme" >
<!—— Activities -->
</application>
</manifest>
Installation
Maven
<dependency>
<groupId>ch.acra</groupId>
<artifactId>acra</artifactId>
<version>4.9.2</version>
<type>aar</type>
</dependency>
Gradle

compile 'ch.acra:acra:4.9.2"'

Read ACRA online: https://riptutorial.com/android/topic/1324/acra
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Introduction

An Activity represents a single screen with a user interface(Ul). An Android App may have more
than one Activity, for example, An email App can have one activity to list all the emails, another
activity to show email contents, yet another activity to compose new email. All the activities in an
App work together to create perfect user experience.

Syntax

void onCreate(Bundle savedinstanceState) // Called when the activity is starting.

void onPostCreate(Bundle savedinstanceState) // Called when activity start-up is complete
(after onStart() and onRestorelnstanceState(Bundle) have been called).

void onStart() // Called after onCreate(Bundle) — or after onRestart() when the activity had
been stopped, but is now again being displayed to the user.

void onResume() // Called after onRestorelnstanceState(Bundle), onRestart(), or onPause(),
for your activity to start interacting with the user.

void onPostResume() // Called when activity resume is complete (after onResume() has
been called).

void onRestart() // Called after onStop() when the current activity is being re-displayed to the
user (the user has navigated back to it).

void onPause() // Called as part of the activity lifecycle when an activity is going into the
background, but has not (yet) been killed.

void onStop() // Called when you are no longer visible to the user.
void onDestroy() // Perform any final cleanup before an activity is destroyed.

void onNewlntent(Intent intent) // This is called for activities that set launchMode to
"singleTop" in their package, or if a client used the FLAG_ACTIVITY_SINGLE_TORP flag
when calling startActivity(Intent).

void onSavelnstanceState(Bundle outState) // Called to retrieve per-instance state from an
activity before being killed so that the state can be restored in onCreate(Bundle) or
onRestorelnstanceState(Bundle) (the Bundle populated by this method will be passed to
both).

void onRestorelnstanceState(Bundle savedinstanceState) // This method is called after
onStart() when the activity is being re-initialized from a previously saved state, given here in
savedInstanceState.
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Parameters

Intent Can be used with startActivity to launch an Activity

Bundle A mapping from String keys to various Parcelable values.

Context Interface to global information about an application environment.
Remarks

An Activity is an application component that provides a screen with which users can interact in
order to do something, such as dial the phone, take a photo, send an email, or view a map. Each
activity is given a window in which to draw its user interface. The window typically fills the screen,
but may be smaller than the screen and float on top of other windows.

Examples

Exclude an activity from back-stack history

Let there be Activity s that can be opened, and can further start more Activities. But, user should
not encounter it when navigating back in task activities.
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The simplest solution is to set the attribute nonistory t0O true for that <activity> tag in

AndroidManifest.xml:

<activity
android:name=".B"
android:noHistory="true">

This same behavior is also possible from code if & calls rinish () before starting the next activity:

finish();
startActivity (new Intent (context, C.class));

Typical usage of nonistory flag is with "Splash Screen" or Login Activities.

Android Activity LifeCycle Explained

Assume an application with a MainActivity which can call the Next Activity using a button click.
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public class MainActivity extends AppCompatActivity {

private final String LOG_TAG = MainActivity.class.getSimpleName () ;
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_main);
Log.d (LOG_TAG, "calling onCreate from MainActivity");
}
@Override
protected void onStart () {
super.onStart () ;
Log.d (LOG_TAG, "calling onStart from MainActivity");
}
@Override
protected void onResume () {
super.onResume () ;
Log.d (LOG_TAG, "calling onResume from MainActivity");

@Override
protected void onPause () {
super.onPause () ;
Log.d (LOG_TAG, "calling onPause from MainActivity");

@Override
protected void onStop () {
super.onStop () ;
Log.d (LOG_TAG, "calling onStop from MainActivity");

@Override
protected void onDestroy () {
super.onDestroy () ;
Log.d (LOG_TAG, "calling onDestroy from MainActivity");

@Override
protected void onRestart () {
super.onRestart () ;
Log.d (LOG_TAG, "calling onRestart from MainActivity");
}
public void toNextActivity () {
Log.d (LOG_TAG, "calling Next Activity");
Intent intent = new Intent (this, NextActivity.class);
startActivity (intent);

and

public class NextActivity extends AppCompatActivity {

private final String LOG_TAG = NextActivity.class.getSimpleName () ;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_next);
Log.d (LOG_TAG, "calling onCreate from Next Activity");

}

@Override
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protected void onStart () {
super.onStart () ;
Log.d (LOG_TAG, "calling onStart from Next Activity");
}
@Override
protected void onResume () {
super.onResume () ;
Log.d(LOG_TAG, "calling onResume from Next Activity");
}

@Override
protected void onPause () {

super.onPause () ;

Log.d (LOG_TAG, "calling onPause from Next Activity");
}

@Override
protected void onStop () {

super.onStop () ;

Log.d (LOG_TAG, "calling onStop from Next Activity");
}

@Override
protected void onDestroy () {

super.onDestroy () ;

Log.d (LOG_TAG, "calling onDestroy from Next Activity");
}

@Override
protected void onRestart () {

super.onRestart () ;

Log.d (LOG_TAG, "calling onRestart from Next Activity");
b}

When app is first created

D/MainActivity: calling onCreate from MainActivity
D/MainActivity: calling onStart from MainActivity
D/MainActivity: calling onResume from MainActivity
are called

When screen sleeps

08:11:03.142 D/MainActivity: calling onPause from MainActivity
08:11:03.192 D/MainActivity: calling onStop from MainActivity
are called. And again when it wakes up

08:11:55.922 D/MainActivity: calling onRestart from MainActivity
08:11:55.962 D/MainActivity: calling onStart from MainActivity
08:11:55.962 D/MainActivity: calling onResume from MainActivity
are called

Casel: When Next Activity is called from Main Activity
D/MainActivity: calling Next Activity

D/MainActivity: calling onPause from MainActivity
D/NextActivity: calling onCreate from Next Activity
D/NextActivity: calling onStart from Next Activity
D/NextActivity: calling onResume from Next Activity
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D/MainActivity: calling onStop from MainActivity

When Returning back to the Main Activity from Next Activity using back button
D/NextActivity: calling onPause from Next Activity

D/MainActivity: calling onRestart from MainActivity

D/MainActivity: calling onStart from MainActivity

D/MainActivity: calling onResume from MainActivity

D/NextActivity: calling onStop from Next Activity

D/NextActivity: calling onDestroy from Next Activity

Case2: When Activity is partially obscured (When overview button is pressed) or When app goes
to background and another app completely obscures it

D/MainActivity: calling onPause from MainActivity

D/MainActivity: calling onStop from MainActivity

and when the app is back in the foreground ready to accept User inputs,

D/MainActivity: calling onRestart from MainActivity

D/MainActivity: calling onStart from MainActivity

D/MainActivity: calling onResume from MainActivity

are called

Case3: When an activity is called to fulfill implicit intent and user has make a selection. For eg.,
when share button is pressed and user has to select an app from the list of applications shown
D/MainActivity: calling onPause from MainActivity

The activity is visible but not active now. When the selection is done and app is active
D/MainActivity: calling onResume from MainActivity
is called

Case4:

When the app is killed in the background(to free resources for another foreground app), onPause
(for pre-honeycomb device) or onStop(for since honeycomb device) will be the last to be called
before the app is terminated.

onCreate and onDestroy will be called utmost once each time the application is run. But the
onPause, onStop, onRestart, onStart, onResume maybe called many times during the lifecycle.

Activity launchMode

Launch mode defines the behaviour of new or existing activity in the task.
There are possible launch modes:

» standard

* singleTop

* singleTask

* singlelnstance

It should be defined in android manifest in <activity/> element as android:launchMode attribute.

https://riptutorial.com/ 42



<activity
android:launchMode=["standard" | "singleTop" | "singleTask" | "singlelInstance"] />

%ndard:

Default value. If this mode set, new activity will always be created for each new intent. So it's
possible to get many activities of same type. New activity will be placed on the top of the task.
There is some difference for different android version: if activity is starting from another
application, on androids <= 4.4 it will be placed on same task as starter application, but on >= 5.0
new task will be created.

SingleTop:

This mode is almost the same as standard. Many instances of singleTop activity could be created.
The difference is, if an instance of activity already exists on the top of the current stack,
onNewIntent () Will be called instead of creating new instance.

SingleTask:

Activity with this launch mode can have only one instance in the system. New task for activity will
be created, if it doesn't exist. Otherwise, task with activity will be moved to front and onnewintent
will be called.

Singlelnstance:

This mode is similar to singietask. The difference is task that holds an activity with singiernstance
could have only this activity and nothing more. When singiernstance activity create another
activity, new task will be created to place that activity.

Presenting Ul with setContentView

Activity class takes care of creating a window for you in which you can place your Ul with
setContentView.

There are three setcontentview methods:

* setContentView(int layoutResID) - Set the activity content from a layout resource.

* setContentView (View view) - Set the activity content to an explicit view.

® setContentView(View view, ViewGroup.LayoutParams params) - Set the aCtiVity content to an
explicit view with provided params.

When setcontentview IS called, this view is placed directly into the activity's view hierarchy. It can
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itself be a complex view hierarchy.

E_xamples

Set content from resource file:

Add resource file (main.xml in this example) with view hierarchy:

<?xml version="1.0" encoding="utf-8"7?>

<FrameLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent" >

<TextView android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Hello" />

</FrameLayout>

Set it as content in activity:

public final class MainActivity extends Activity {

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

// The resource will be inflated,
// adding all top-level views to the activity.
setContentView (R.layout.main) ;

Set content to an explicit view:

public final class MainActivity extends Activity {

@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

// Creating view with container

final FramelLayout root = new FrameLayout (this);
final TextView text = new TextView (this);
text.setText ("Hello");

root.addView (text) ;

// Set container as content view
setContentView (root) ;
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Clear your current Activity stack and launch a new Activity

If you want to clear your current Activity stack and launch a new Activity (for example, logging out
of the app and launching a log in Activity), there appears to be two approaches.

1. Target (APl >= 16)
Calling finishaffinity () from an Activity

2. Target (11 <= API < 16)

Intent intent = new Intent (this, LoginActivity.class);
intent.setFlags (Intent .FLAG_ACTIVITY_NEW_TASK | Intent.FLAG_ACTIVITY_ CLEAR_TASK
| Intent .FLAG_ACTIVITY_CLEAR_TOP) ;

startActivity (intent);

finish () ;

End Application with exclude from Recents
First define an ExitActivity in the AndroidManifest.xml

<activity
android:name="com.your_example_app.activities.ExitActivity"
android:autoRemoveFromRecents="true"
android:theme="Q@android:style/Theme.NoDisplay" />

Afterwards the ExitActivity-class

/**
* Activity to exit Application without staying in the stack of last opened applications
)
public class ExitActivity extends Activity ({
@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

if (Utils.hasLollipop()) {
finishAndRemoveTask () ;

} else if (Utils.hasJellyBean()) {
finishAffinity();

} else {

finish () ;

/* *

* Exit Application and Exclude from Recents

*

* @param context Context to use

*/

public static void exitApplication (ApplicationContext context) {
Intent intent = new Intent (context, ExitActivity.class);
intent.addFlags (Intent .FLAG_ACTIVITY_NEW_TASK | Intent.FLAG_ACTIVITY CLEAR_TASK |

Intent .FLAG_ACTIVITY NO_ANIMATION | Intent.FLAG ACTIVITY EXCLUDE_FROM_RECENTS) ;

context.startActivity (intent);
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Up Navigation for Activities

Up naVigation is done in android by addlng android:parentActivityName="" IN Manifest.xml to the
activity tag. Basically with this tag you tell the system about the parent activity of a activity.

How is it done?

<uses-permission android:name="android.permission.INTERNET" />

<application
android:name=".SkillSchoolApplication"
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="Q@string/app_name"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity
android:name=".ui.activities.SplashActivity"
android:theme="@style/SplashTheme">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>

<activity android:name=".ui.activities.MainActivity" />

<activity android:name=".uil.activities.HomeActivity"

android:parentActivityName=".ui.activities.MainActivity/> // HERE I JUST TOLD THE SYSTEM
THAT MainActivity 1is the parent of HomeActivity
</application>

Now when i will click on the arrow inside the toolbar of HomeActivity it will take me back to the
parent activity.

Java Code

Here i will write the appropriate java code required for this functionality.

public class HomeActivity extends AppCompatActivity {
@BindView (R.id.toolbar)
Toolbar toolbar;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_home) ;
ButterKnife.bind(this);

//Since 1 am using custom tool bar i am setting refernce of that toolbar to Actionbar.

If you are not using custom then you can simple leave this and move to next line
setSupportActionBar (toolbar) ;
getSupportActionBar.setDisplayHomeAsUpEnabled (true); // this will show the back arrow
in the tool bar.

}
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If you run this code you will see when you press back button it will take you back to MainActivity.
For futher understanding of Up Navigation i would recommend reading docs

You can more customize this behaviour upon your needs by overriding

@Override
public boolean onOptionsItemSelected (Menultem item) {
switch (item.getItemId()) {
// Respond to the action bar's Up/Home button
case android.R.id.home:
NavUtils.navigateUpFromSameTask (this); // Here you will write your logic for handling
up navigation
return true;
}

return super.onOptionsItemSelected(item);

Simple Hack

This is simple hack which is mostly used to navigate to parent activity if parent is in backstack. By
C&""Tg onBackpressed () If id is equalto android.R.id.home

@Override
public boolean onOptionsItemSelected (Menultem item) {
int id = item.getItemId();
switch (id) {
case android.R.id.home:
onBackPressed() ;
return true;
}

return super.onOptionsItemSelected (item) ;

Read Activity online: https://riptutorial.com/android/topic/1481/activity
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C_hapter 7. Activity Recognition

Introduction

Activity recognition is the detection of a user's physical activity in order to perform certain actions
on the device, such as taking points when a drive is detected, turn wifi off when a phone is still, or
putting the ring volume to max when the user is walking.

Examples

Google Play ActivityRecognitionAPI

This is a just a simple example of how to use GooglePlay Service's ActivityRecognitionApi.
Although this is a great library, it does not work on devices that do not have Google Play Services
installed.

Docs for ActivityRecognition API

Manifest

<!-- This is needed to use Activity Recognition! —-—>
<uses-permission android:name="com.google.android.gms.permission.ACTIVITY_RECOGNITION" />

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:roundIcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/AppTheme">

<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

<receiver android:name=".ActivityReceiver" />
</application>

MainActivity.java

public class MainActivity extends AppCompatActivity implements
GoogleApiClient.ConnectionCallbacks, GoogleApiClient.OnConnectionFailedListener {

private GoogleApiClient apiClient;
private LocalBroadcastManager localBroadcastManager;
private BroadcastReceiver localActivityReceiver;
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@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_main);
apiClient = new GoogleApiClient.Builder (this)
.addApi (ActivityRecognition.APT)
.addConnectionCallbacks (this)
.addOnConnectionFailedListener (this)
Jbuild();

//This just gets the activity intent from the ActivityReceiver class
localBroadcastManager = LocalBroadcastManager.getInstance (this);
localActivityReceiver = new BroadcastReceiver () {
@Override
public void onReceive (Context context, Intent intent) {
ActivityRecognitionResult recognitionResult =
ActivityRecognitionResult.extractResult (intent);
TextView textView = (TextView) findViewById(R.id.activityText);

//This is just to get the activity name. Use at your own risk.

textView.setText (DetectedActivity.zzkf (recognitionResult.getMostProbableActivity () .getType()))

}i

@Override
protected void onResume () {
super.onResume () ;

//Register local broadcast receiver
localBroadcastManager.registerReceiver (localActivityReceiver, new
IntentFilter ("activity"));

//Connect google api client
apiClient.connect () ;

@Override
protected void onPause () {
super.onPause () ;

//Unregister for activity recognition

ActivityRecognition.ActivityRecognitionApi.removeActivityUpdates (apiClient,
PendingIntent.getBroadcast (this, 0, new Intent (this, ActivityReceiver.class),
PendingIntent .FLAG_UPDATE_CURRENT)) ;

//Disconnects api client
apiClient.disconnect () ;

//Unregister local receiver
localBroadcastManager.unregisterReceiver (localActivityReceiver);

@Override
public void onConnected(@Nullable Bundle bundle) {
//0Only register for activity recognition if google api client has connected
ActivityRecognition.ActivityRecognitionApi.requestActivityUpdates (apiClient, 0,
PendingIntent.getBroadcast (this, 0, new Intent (this, ActivityReceiver.class),
PendingIntent .FLAG_UPDATE_CURRENT)) ;

’
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@Override
public void onConnectionSuspended(int 1) {

}

@Override
public void onConnectionFailed (@NonNull ConnectionResult connectionResult) {

ActivityReceiver

public class ActivityReceiver extends BroadcastReceiver ({

@Override
public void onReceive (Context context, Intent intent) {

LocalBroadcastManager.getInstance (context) .sendBroadcast (intent.setAction ("activity"));

}

PathSense Activity Recognition

PathSense activity recognition is another good library for devices which don't have Google Play
Services, as they have built their own activity recognition model, but requires developers register

at http://developer.pathsense.com to get an API key and Client ID.

Manifest

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="Q@string/app_name"
android:roundIcon="@mipmap/ic_launcher_round"
android:supportsRtl="true"
android:theme="@style/AppTheme">

<activity android:name=".MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>

</activity>
<receiver android:name=".ActivityReceiver" />
<!—— You need to acquire these from their website (http://developer.pathsense.com)

<meta-data
android:name="com.pathsense.android.sdk.CLIENT_ID"
android:value="YOUR_CLIENT_ID" />
<meta-data
android:name="com.pathsense.android.sdk.API_KEY"
android:value="YOUR_API_KEY" />
</application>
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MainActivity.java

public class MainActivity extends AppCompatActivity {

private PathsenselLocationProviderApi pathsenselLocationProviderApi;
private LocalBroadcastManager localBroadcastManager;
private BroadcastReceiver localActivityReceiver;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_main);
pathsenselLocationProviderApi = PathsenselocationProviderApi.getInstance (this);

//This just gets the activity intent from the ActivityReceiver class
localBroadcastManager = LocalBroadcastManager.getInstance (this);
localActivityReceiver = new BroadcastReceiver () {
@Override
public void onReceive (Context context, Intent intent) {
//The detectedActivities object is passed as a serializable
PathsenseDetectedActivities detectedActivities = (PathsenseDetectedActivities)
intent.getSerializableExtra ("ps");
TextView textView = (TextView) findViewById(R.id.activityText);

textView.setText (detectedActivities.getMostProbableActivity () .getDetectedActivity () .name());
}
}i

@Override
protected void onResume () {
super.onResume () ;

//Register local broadcast receiver
localBroadcastManager.registerReceiver (localActivityReceiver, new

IntentFilter ("activity"));

//This gives an update everytime it receives one, even if it was the same as the last

update
pathsenselLocationProviderApi.requestActivityUpdates (ActivityReceiver.class);
// This gives updates only when it changes (ON_FOOT -> IN_VEHICLE for example)
// pathsenselLocationProviderApi.requestActivityChanges (ActivityReceiver.class);
}
@Override
protected void onPause () {
super.onPause () ;
pathsenselLocationProviderApi.removeActivityUpdates () ;
// pathsenselLocationProviderApi.removeActivityChanges () ;

//Unregister local receiver
localBroadcastManager.unregisterReceiver (localActivityReceiver);

ActivityReceiver.java
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// You don't have to use their broadcastreceiver, but it's best to do so, and just pass the

result
// as needed to another class.
public class ActivityReceiver extends PathsenseActivityRecognitionReceiver {

@Override
protected void onDetectedActivities (Context context, PathsenseDetectedActivities

pathsenseDetectedActivities) {
Intent intent = new Intent ("activity") .putExtra ("ps", pathsenseDetectedActivities);

LocalBroadcastManager.getInstance (context) .sendBroadcast (intent) ;

Read Activity Recognition online: https://riptutorial.com/android/topic/9831/activity-recognition
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C_hapter 8: ADB (Android Debug Bridge)

Introduction

ADB (Android Debug Bridge) is a command line tool that used to communicate with an emulator
instance or connected Android device.

Overview of ADB

A large portion of this topic was split out to adb shell

Remarks

List of examples moved to adb shell:

» Granting & revoking APl 23+ permissions

e Send text, key pressed and touch events to Android Device via ADB
* List packages

e Recording the display

e Open Developer Options

e Set Date/Time via adb

e Changing file permissions using chmod command

» Generating a "Boot Complete" broadcast

e Print application data

* View external/secondary storage content

* http://stackoverflow.com/documentation/android/9408/adb-shell/29140/adb-shell
« kill a process inside an Android device

Examples

Print verbose list of connected devices
To get a verbose list of all devices connected to aan, write the following command in your terminal:
adb devices -1

Example Output

List of devices attached

ZX1G425DC6 device usb:336592896X product:shamu model:Nexus_6 device:shamu
013e4el127e59a868 device usb:337641472X product:bullhead model:Nexus_5X device:bullhead
ZX1D229KCN device usb:335592811X product:titan_retde model:XT1068
device:titan_umtsds

A50PL device usb:331592812X
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* The first column is the serial number of the device. If it starts with enu1ator-, this device is an

emulator.

* usb: the path of the device in the USB subsystem.

* product: the product code of the device. This is very manufacturer-specific, and as you can
see in the case of the Archos device asorr above, it can be blank.

* model: the device model. Like product, can be empty.

* device: the device code. This is also very manufacturer-specific, and can be empty.

Read device information
Write the following command in your terminal:

adb shell getprop

This will print all available information in the form of key/value pairs.

You can just read specific information by appending the name of a specific key to the command.
For example:

adb shell getprop ro.product.model

Here are a few interesting pieces of information that you cat get:

* ro.product.model: Model name of the device (e.g. Nexus 6P)
* ro.build.version.sdk: APl Level of the device (e.g. 23)
* ro.product.brand: Branding of the device (e.g. Samsung)

Full Example Output

[dalvik.vm.dex2o0at-Xms]: [64m]
[dalvik.vm.dex2o0at-Xmx]: [512m]
[dalvik.vm.heapsize]: [384m]
[dalvik.vm.image-dex2o0at-Xms]: [64m]
[dalvik.vm.image-dex2oat-Xmx]: [64m]
[dalvik.vm.1isa.x86.variant]: [dalvik.vm.isa.x86.features=default]
[dalvik.vm.1sa.x86_64.features]: [default]
[dalvik.vm.1sa.x86_64.variant]: [x86_64]
[dalvik.vm.lockprof.threshold]: [500]
[dalvik.vm.stack-trace-file]: [/data/anr/traces.txt]
[debug.atrace.tags.enableflags]: [0]
[debug.force_rtl]: [0]

[dev.bootcomplete]: [1]
[gsm.current.phone-type]: [1]
[gsm.defaultpdpcontext.active]: [true]
[gsm.network.type]: [UMTS]
[gsm.nitz.time]: [1469106902492]
[gsm.operator.alphal: [Android]
[gsm.operator.iso-country]: [us]
[gsm.operator.isroaming]: [false]
[gsm.operator.numeric]: [310260]
[gsm.sim.operator.alpha]: [Android]
[gsm.sim.operator.iso—-country]: [us]
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[gsm.sim.operator.numeric]: [310260]
[gsm.sim.state]: [READY]
[gsm.version.ril-impl]: [android reference-ril 1.0]
[init.svc.adbd]: [running]
[init.svc.bootanim] : [stopped]
[init.svc.console]: [running]
[init.svc.debuggerd]: [running]
[init.svc.debuggerd64]: [running]
[init.svc.drm]: [running]
[init.svc.fingerprintd]: [running]
[init.svc.gatekeeperd]: [running]
[init.svc.goldfish-logcat]: [stopped]
[init.svc.goldfish-setup]: [stopped]
[init.svc.healthd]: [running]
[init.svc.installd]: [running]
[init.svc.keystore]: [running]
[init.svc.1lmkd]: [running]
[init.svc.logd]: [running]
[init.svc.logd-reinit]: [stopped]
[init.svc.media]: [running]
[init.svc.netd]: [running]
[init.svc.perfprofd]: [running]
[init.svc.gemu-props]: [stopped]
[init.svc.ril-daemon]: [running]
[init.svc.servicemanager]: [running]
[init.svc.surfaceflinger]: [running]
[init.svc.ueventd]: [running]
[init.svc.vold]: [running]
[init.svc.zygote]: [running]
[init.svc.zygote_secondary]: [running]
[net.bt.name]: [Android]

[net.change]: [net.dns2]

[net.dnsl]: [10.0.2.3]

[net.dns2]: [10.0.2.4]
[net.ethO0.dnsl]: [10.0.2.3]
[net.eth0.dns2]: [10.0.2.4]
[net.ethO.gw]: [10.0.2.2]
[net.gprs.local-ip]: [10.0.2.15]
[net.hostname]: [android-5elaf924d72dc578]
[net.gtaguid_enabled]: [1]
[net.tcp.default_init_rwnd]: [60]
[persist.sys.dalvik.vm.1lib.2]: [libart.so]
[persist.sys.profiler_ms]: [0]
[persist.sys.timezone]: [Europe/Viennal]
[persist.sys.usb.config]: [adb]

[gemu.gles]: [1]
[gemu.hw.mainkeys]: [0]
[gemu.sf.fake_camera]: [none]
[gemu.sf.lcd_density]: [560]

[rild.libargs]: [-d /dev/ttySO0]

[rild.libpath]: [/system/lib/libreference-ril.so]
[ro.allow.mock.location]: [O0]

[ro.baseband] : [unknown]

[ro.board.platform]: []

[ro.boot.hardware]: [ranchu]

[ro.bootimage.build.date]: [Thu Jul 7 15:56:30 UTC 2016]
[ro.bootimage.build.date.utc]: [1467906990]
[ro.bootimage.build.fingerprint]:
[Android/sdk_google_phone_x86_64/generic_x86_64:6.0/MASTER/3038907:userdebug/test-keys]
[ro.bootloader]: [unknown]

[ro.bootmode] : [unknown]
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[ro
[ro
[ro
[ro
[ro
[ro

.build.characteristics]: [emulator]

.build.date]: [Thu Jul 7 15:55:30 UTC 2016]

.build.date.utc]: [1467906930]

.build.description]: [sdk_google_phone_x86_64-userdebug 6.0 MASTER 3038907 test-keys]
.build.display.id]: [sdk_google_phone_x86_64-userdebug 6.0 MASTER 3038907 test-keys]
.build.fingerprint]:

[Android/sdk_google_phone_x86_64/generic_x86_64:6.0/MASTER/3038907:userdebug/test-keys]

[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro

[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.
[ro.

[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro
[ro

[ro.
[ro.
[ro.
[ro.
[ro.

[ro

[ro.

.build. f
.build.host]: [vpakl5.mtv.corp.google.com]
.build.i
.build.p
.build.t
.build.t
.build.u
.build.version.all_codenames]: [REL]

com.goo
config.
config.
config.
crypto.
dalvik.
debugga
hardwar
hardwar
kernel.
kernel.
kernel.
kernel.
kernel.
kernel.
kernel.
kernel.
opengle

.product
.product
.product.
.product.
.product.
.product.
.product.
.product.
.product
.product
.product

radio.u
revisio
runtime

secure] :

serialn

zygote] :

lavor]: [sdk_google_phone_x86_64-userdebug]

d]: [MASTER]

roduct]: [generic_x86_64]
ags]: [test-keys]

ypel] : [userdebug]

ser]: [android-build]

.build.version.base_os]: []
.build.version.codename]: [REL]
.build.version.incremental]: [3038907]
.build.version.preview_sdk]: [0]
.build.version.release]: [6.0]
.build.version.sdk]: [23]
.build.version.security_patch]: [2015-10-01]

gle.locationfeatures]: [1]
alarm_alert]: [Alarm_Classic.ogg]
nocheckin]: [yes]
notification_sound]: [OnTheHunt.ogg]
state]: [unencrypted]
vm.native.bridge]: [0]

ble]: [1]

el : [ranchu]

e.audio.primary]: [goldfish]
android.checkjni]: [1]
android.gemud] : [1]
androidboot.hardware]: [ranchu]
clocksource]: [pit]

console]: [0]

ndns]: [2
gemu]: [1
[11]
[131072]

1
1
gemu.gles]:
s.version]
.board]: []
.brand]: [Android]

cpu.abi]: [x86_64]

cpu.abilist]: [x86_64,x86]
cpu.abilist32]: [x86]

cpu.abilist64]: [x86_64]

device]: [generic_x86_64]

locale]: [en-US]

.manufacturer]: [unknown]

.model]: [Android SDK built for x86_64]
.name] : [sdk_google_phone_x86_64]
se-ppp]: [no]

nl: [0]

.firstboot]: [1469106908722]

[11]

ol: []

.wifi.channels]: []

[zygoteb64d_32]

[selinux.reload_policy]: [1]

[service.bootanim.exit]: [1]
[status.battery.level]: [5]
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[status.battery.level_raw]: [50]
[status.battery.level_scale]: [9]
[status.battery.state]: [Slow]
[sys.boot_completed]: [1]
[sys.sysctl.extra_free_kbytes]: [43200]
[sys.sysctl.tcp_def_init_rwnd]: [60]
[sys.usb.config]: [adb]
[sys.usb.state]: [adb]
[vold.has_adoptable]: [1]
[wlan.driver.status]: [unloaded]
[xmpp.auto-presence]: [true]

Connect ADB to a device via WiFi

The standard ADB configuration involves a USB connection to a physical device.
If you prefer, you can switch over to TCP/IP mode, and connect ADB via WiFi instead.

Not rooted device

1. Get on the same network:

» Make sure your device and your computer are on the same network.
2. Connect the device to the host computer with a USB cable.
3. Connect aab to device over network:

While your device is connected to aab via USB, do the following command to listen for a
TCP/IP connection on a port (default 5555):

e Type adb tcpip <port> (Switch to TCP/IP mode).
» Disconnect the USB cable from the target device.
e Type adb connect <ip address>:<port> (POrt is optional; default 5555).

For example:

adb tcpip 5555
adb connect 192.168.0.101:5555

If you don't know your device's IP you can:

» check the IP in the WiFi settings of your device.
» use ADB to discover IP (via USB):
1. Connect the device to the computer via USB
2. In a command line, type adb shell ifconfig and copy your device's IP address

To revert back to debugging via USB use the following command:

adb usb
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You can also connect ADB via WiFi by installing a plugin to Android Studio. In order to do so,
go to Settings > Plugins and Browse repositories, search for ADB WiFi, install it, and reopen
Android Studio. You will see a new icon in your toolbar as shown in the following image.
Connect the device to the host computer via USB and click on this AndroidWiFiADB icon. It
will display a message whether your device is connected or not. Once it gets connected you
can unplug your USB.

g L 7?0

o

AndroidWiFiaDB

Rooted device

Note: Some devices which are rooted can use the ADB WiFi App from the Play Store to enable
this in a simple way. Also, for certain devices (especially those with CyanogenMod ROMS) this
option is present in the Developer Options among the Settings. Enabling it will give you the IP
address and port number required to connect to ado by simply executing adb connect <ip

address>:<port>.

When you have arooted device but don't have access to a USB cable
The process is explained in detail in the following answer:

http://stackoverflow.com/questions/2604727/how-can-i-connect-to-android-with-adb-over-
tcp/3623727#3623727 The most important commands are shown below.

Open a terminal in the device and type the following:

su
setprop service.adb.tcp.port <a tcp port number>
stop adbd
start adbd

For example:

setprop service.adb.tcp.port 5555
And on your computer:
adb connect <ip address>:<a tcp port number>

For example:

adb connect 192.168.1.2:5555

To turn it off;

setprop service.adb.tcp.port -1
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stop adbd
start adbd

Avoid timeout

By default aan will timeout after 5000 ms. This can happen in some cases such as slow WiFi or

large APK.

A simple change in the Gradle configuration can do the trick:

android {
adbOptions {
timeOutInMs 10 * 1000
t

Pull (push) files from (to) the device

You may pull (download) files from the device by executing the following command:

adb pull <remote> <local>

For example:

adb pull /sdcard/ ~/

You may also push (upload) files from your computer to the device:
adb push <local> <remote>

For example:
adb push ~/image.jpg /sdcard/

Example to Retrieve Database from device

sudo adb -d shell "run-as com.example.name cat /data/da/com.example.name
/databases/DATABASE_NAME > /sdcard/file

Reboot device
You can reboot your device by executing the following command:

adb reboot

Perform this command to reboot into bootloader:
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adb reboot bootloader

Reboot to recovery mode:
adb reboot recovery
Be aware that the device won't shutdown first!
Turn on/off Wifi
Turn on:

adb shell svc wifi enable

Turn off:

adb shell svc wifi disable

View available devices
Command:

adb devices

Result example:

List of devices attached
emulator-5554 device
PhoneRT45Fr54 offline
123.454.67.45 no device

First column - device serial number
Second column - connection status
Android documentation

Connect device by IP

Enter these commands in Android device Terminal

su
setprop service.adb.tcp.port 5555
stop adbd
start adbd

After this, you can use CMD and ADB to connect using the following command

https://riptutorial.com/ 60


https://developer.android.com/studio/command-line/adb.html#devicestatus
https://play.google.com/store/apps/details?id=jackpal.androidterm&hl=en

adb connect 192.168.0.101.5555

And you can disable it and return ADB to listening on USB with

setprop service.adb.tcp.port -1
stop adbd
start adbd

From a computer, if you have USB access already (no root required)

It is even easier to switch to using Wi-Fi, if you already have USB. From a command line on the
computer that has the device connected via USB, issue the commands

adb tcpip 5555
adb connect 192.168.0.101:5555

Replace 192.168.0.101 with device IP
Start/stop adb
Start ADB:
adb kill-server
Stop ADB:

adb start-server

View logcat

You can run 1ogcat as an adb command or directly in a shell prompt of your emulator or connected
device. To view log output using adb, navigate to your SDK platform-tools/ directory and execute:

$ adb logcat
Alternatively, you can create a shell connection to a device and then execute:

$ adb shell
$ logcat

One useful command is:

adb logcat -v threadtime

This displays the date, invocation time, priority, tag, and the PID and TID of the thread issuing the
message in a long message format.
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Filtering
Logcat logs got so called log levels:
V — Verbose, D — Debug, | — Info, W — Warning, E — Error, F — Fatal, S — Silent

You can filter logcat by log level as well. For instance if you want only to output Debug level:
adb logcat *:D
Logcat can be filtered by a package name, of course you can combine it with the log level filter:
adb logcat <package-name>:<log level>
You can also filter the log using grep (more on filtering logcat output here):
adb logcat | grep <some text>
In Windows, filter can be used using findstr, for example:
adb logcat | findstr <some text>
To view alternative log buffer [main|events|radio], run the 1o0gcat With the -1 option:
adb logcat -b radio
Save output in file :
adb logcat > logcat.txt
Save output in file while also watching it:
adb logcat | tee logcat.txt
Cleaning the logs:

adb logcat -c

Direct ADB command to specific device in a multi-device setting

1. Target a device by serial number

Use the -s option followed by a device name to select on which device the aab command should
run. The -s options should be first in line, before the command.

adb -s <device> <command>
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Example:

adb devices

List of devices attached
emulator-5554 device
02157df2d1faeb33 device

adb -s emulator-5554 shell

Example#2:

adb devices -1

List of devices attached

06157df65c6b2633 device usb:1-3 product:zerofltexx model:SM_G920F device:zeroflte
LC62TB413962 device usb:1-5 product:a50mgp_dug_htc_emea model:HTC_Desire_820G_dual_sim
device:htc_a50mgp_dug

adb -s usb:1-3 shell

2. Target a device, when only one device type is connected

You can target the only running emulator with -e

adb —-e <command>

Or you can target the only connected USB device with -d

adb —-d <command>

Taking a screenshot and video (for kitkat only) from a device display

Screen shot: Option 1 (pure adb)

The sne11 adb command allows us to execute commands using a device's built-in shell. The
screencap Shell command captures the content currently visible on a device and saves it into a
given image file, e.g. /sdcard/screen.png:

adb shell screencap /sdcard/screen.png

You can then use the pull command to download the file from the device into the current directory

on you computer:

adb pull /sdcard/screen.png

Screen shot:Option 2 (faster)
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Execute the following one-liner:

(Marshmallow and earlier):

adb shell screencap -p | perl -pe 's/\x0D\x0A/\x0A/g' > screen.png

(Nougat and later):

adb shell screencap -p > screen.png

The -p flag redirects the output of the screencap coOmmand to stdout. The Perl expression this is
piped into cleans up some end-of-line issues on Marshmallow and earlier. The stream is then
written to a file named screen.png Within the current directory. See this article and this article for
more information.

Video

this only work in KitKat and via ADB only. This not Working below Kitkat To start recording your
device’s screen, run the following command:

adb shell screenrecord /sdcard/example.mp4, This command will start recording your device’s
screen using the default settings and save the resulting video to a file at /sdcard/exampie.mp4 file on
your device.

When you’re done recording, press Ctrl+C (z in Linux) in the Command Prompt window to stop the
screen recording. You can then find the screen recording file at the location you specified. Note
that the screen recording is saved to your device’s internal storage, not to your computer.

The default settings are to use your device’s standard screen resolution, encode the video at a
bitrate of 4Mbps, and set the maximum screen recording time to 180 seconds. For more
information about the command-line options you can use, run the following command:

adb shell screenrecord -help, ThiS works without rooting the device. Hope this helps.
Clear application data
One can clear the user data of a specific app using ado:

adb shell pm clear <package>

This is the same as to browse the settings on the phone, select the app and press on the clear
data button.

* pm iNVOkes the package manager on the device
* clear deletes all data associated with a package

Sending broadcast
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It's possible to send broadcast to sroadcastreceiver With adb.

In this example we are sending broadcast with action com.test.app.acTron @and string extra in

bundle 'foo'="par':

adb shell am broadcast -a action com.test.app.ACTION --es foo "bar"

You can put any other supported type to bundle, not only strings:

--ez - boolean

--el - integer
--el -long
--ef - float
--eu - uri

--eia - int array (separated by ',")
--ela - long array (separated by ',")
--efa - float array (separated by ',")
--esa - string array (separated by ',")

To send intent to specific package/class -n or - parameter can be used.
Sending to package:

—-p com.test.app
Sending to a specific component (somereceiver Class iN com.test.app package):

-n com.test.app/.SomeReceiver

Useful examples:

e Sending a "boot complete" broadcast
e Sending a "time changed" broadcast after setting time via adb command

Install and run an application
To install an APK file, use the following command:
adb install path/to/apk/file.apk
or if the app is existing and we want to reinstall
adb install -r path/to/apk/file.apk
To uninstall an application, we have to specify its package

adb uninstall application.package.name
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Use the following command to start an app with a provided package name (or a specific activity in
an app):

adb shell am start -n adb shell am start <package>/<activity>

For example, to start Waze:

adb shell am start -n adb shell am start com.waze/com.waze.FreeMapAppActivity

Backup
You can use the adb backup command to backup your device.

adb backup [-f <file>] [-apk|-noapk] [-obb|-noobb] [-shared|-noshared] [-all]
[-system|nosystem] [<packages...>]

-f <filename> Specify filename default: creates backup.ab in the current directory
~apk | noapk €nable/disable backup of .apks themself default: -noapk

~obb | noobb €nable/disable backup of additional files default: -noobb

~shared|noshared backup device's shared storage / SD card contents default: -noshared
-a11 backup all installed apllications

~system|nosystem INClude system applications default: -system

<packages> a list of packages to be backed up (e.g. com.example.android.myapp) (not needed if -
a1l is specified)

For a full device backup, including everything, use

adb backup —-apk -obb -shared -all -system —-f fullbackup.ab

Note: Doing a full backup can take a long time.

In order to restore a backup, use

adb restore backup.ab

Install ADB on Linux system

How to install the Android Debugging Bridge (ADB) to a Linux system with the terminal using your
distro's repositories.

Install to Ubuntu/Debian system via apt:
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sudo apt-get update
sudo apt-get install adb

Install to Fedora/CentOS system via yum:

sudo yum check-update
sudo yum install android-tools

Install to Gentoo system with portage:

sudo emerge —--ask dev-util/android-tools

Install to openSUSE system with zypper:

sudo zypper refresh
sudo zypper install android-tools

Install to Arch system with pacman:

sudo pacman —-Syyu
sudo pacman -S android-tools

List all permissions that require runtime grant from users on Android 6.0

adb shell pm list permissions -g -d

View an app's internal data (data/data/) on a device

First, make sure your app can be backed up in androidMani fest.xml, i.€. android:allowBackup IS NOt

false.

Backup command:
adb -s <device_id> backup -noapk <sample.package.id>
Create a tar with dd command:

dd if=backup.ab bs=1 skip=24 | python -c "import
zlib, sys;sys.stdout.write(zlib.decompress (sys.stdin.read()))" > backup.tar

Extract the tar:
tar —-xvf backup.tar
You may then view the extracted content.

View activity stack
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adb -s <serialNumber> shell dumpsys activity activities

Very useful when used together with the watch unix command:

watch -n 5 "adb -s <serialNumber> shell dumpsys activity activities | sed -En -e '/Stack #/p'
-e '/Running activities/, /Run #0/p'"

View and pull cache files of an app
You may use this command for listing the files for your own debuggable apk:

adb shell run-as <sample.package.id> ls /data/data/sample.package.id/cache

And this script for pulling from cache, this copy the content to sdcard first, pull and then remove it
at the end:

#!/bin/sh

adb shell "run-as <sample.package.id> cat '/data/data/<sample.package.id>/$1' > '/sdcard/$1'"
adb pull "/sdcard/$1"

adb shell "rm '/sdcard/$1'"

Then you can pull a file from cache like this:

./pull.sh cache/someCachedData.txt

Get Database file via ADB

sudo adb -d shell "run-as com.example.name cat /data/da/com.example.name
/databases/STUDENT_DATABASE > /sdcard/file

Read ADB (Android Debug Bridge) online: https://riptutorial.com/android/topic/1051/adb--android-
debug-bridge-
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C_hapter 9: adb shell

Introduction

adb shell Opens a Linux shell in a target device or emulator. It is the most powerful and versatile
way to control an Android device via adb.

This topic was split from ADB (Android Debug Bridge) due to reaching the limit of examples, many
of which were involving adb she11 command.

Syntax

» adb shell [-e escape] [-n] [-Tt] [-X] [command]

Parameters

-e choose escape character, or "none"; default '~

-n don't read from stdin

-T disable PTY allocation

-t force PTY allocation

-X disable remote exit codes and stdout/stderr separation
Examples

Send text, key pressed and touch events to Android Device via ADB

execute the following command to insert the text into a view with a focus (if it supports text input)
6.0

Send text on SDK 23+
adb shell "input keyboard text 'Paste text on Android Device'"
If already connected to your device via ado:

input text 'Paste text on Android Device'

6.0
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Send text prior to SDK 23

adb shell "input keyboard text 'Paste%$stext%$son$sAndroid%sDevice'"

Spaces are not accepted as the input, replace them with %s.
Send events

To simulate pressing the hardware power key

adb shell input keyevent 26

or alternatively

adb shell input keyevent POWER

Even if you don't have a hardware key you still can use a xeyevent to perform the equivalent action

adb shell input keyevent CAMERA

Send touch event as input

adb shell input tap Xpoint Ypoint

Send swipe event as input

adb shell input swipe Xpointl Ypointl Xpoint2 Ypoint2 [DURATIONY*]

*DURATION is optional, default=300ms. source
Get X and Y points by enabling pointer location in developer option.
ADB sample shell script

To run a script in Ubuntu, Create script.sh right click the file and add read/write
permission and tick allow executing file as program.

Open terminal emulator and run the command ./script.sh

Script.sh

for (( c=1; c<=5; c++ ))
do
adb shell input tap X Y
echo "Clicked $c times"
sleep 5s
done

For a comprehensive list of event numbers
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 shortlist of several interesting events ADB Shell Input Events
» reference documentation
https://developer.android.com/reference/android/view/KeyEvent.htmi#KEYCODE_POWER.

List packages
Prints all packages, optionally only those whose package name contains the text in <FILTER>.

adb shell pm list packages [options] <FILTER>
All <FILTER>
adb shell pm list packages
Attributes:
-£ to see their associated file.
-1 See the installer for the packages.
-u to also include uninstalled packages.
-u Also include uninstalled packages.
Attributes that filter:
-d for disabled packages.
-e for enabled packages.
-s for system packages.
-3 for third party packages.

——user <UsSEr_1D> foOr a specific user space to query.
Granting & revoking API 23+ permissions

A one-liner that helps granting or revoking vulnerable permissions.

* granting
adb shell pm grant <sample.package.id> android.permission.<PERMISSION_NAME>

* revoking

adb shell pm revoke <sample.package.id> android.permission.<PERMISSION_NAME>

» Granting all run-time permissions at a time on installation (-g)
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adb install -g /path/to/sample_package.apk

Print application data

This command print all relevant application data:

version code

version name

granted permissions (Android API 23+)
e etc..

adb shell dumpsys package <your.package.id>

Recording the display

4.4

Recording the display of devices running Android 4.4 (API level 19) and higher:

adb shell screenrecord [options] <filename>
adb shell screenrecord /sdcard/demo.mp4

(press Ctrl-C to stop recording)

Download the file from the device:

adb pull /sdcard/demo.mp4

Note: Stop the screen recording by pressing Ctrl-C, otherwise the recording stops
automatically at three minutes or the time limit set by ——time-1limit.

adb shell screenrecord --size <WIDTHxHEIGHT>

Sets the video size: 1280x720. The default value is the device's native display resolution (if
supported), 1280x720 if not. For best results, use a size supported by your device's Advanced
Video Coding (AVC) encoder.

adb shell screenrecord —--bit-rate <RATE>

Sets the video bit rate for the video, in megabits per second. The default value is 4Mbps. You can
increase the bit rate to improve video quality, but doing so results in larger movie files. The
following example sets the recording bit rate to SMbps:

adb shell screenrecord —-bit-rate 5000000 /sdcard/demo.mp4
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adb shell screenrecord —-time-limit <TIME>

Sets the maximum recording time, in seconds. The default and maximum value is 180 (3 minutes).

adb shell screenrecord —--rotate

Rotates the output 90 degrees. This feature is experimental.

adb shell screenrecord —--verbose

Displays log information on the command-line screen. If you do not set this option, the utility does
not display any information while running.

Note: This might not work on some devices.
4.4
The screen recording command isn't compatible with android versions pre 4.4

The screenrecord command is a shell utility for recording the display of devices running
Android 4.4 (API level 19) and higher. The utility records screen activity to an MPEG-4
file.

Changing file permissions using chmod command

Notice, that in order to change file prmissions, your device need to be rooted, su binary
doesn't come with factory shipped devices!

Convention:

adb shell su -c "chmod <numeric-permisson> <file>"

Numeric permission constructed from user, group and world sections.

For example, if you want to change file to be readable, writable and executable by everyone, this
will be your command:

adb shell su -c "chmod 777 <file-path>"
Or

adb shell su -c "chmod 000 <file-path>"

if you intent to deny any permissions to it.

1st digit-specifies user permission, 2nd digit- specifies group permission, 3rd digit - specifies
world (others) permission.
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Access permissions:

=== 3 binary value: 000, octal value: 0 (none)

==5% 3 binary value: 001, octal value: 1 (execute)

-w— binary value: 010, octal value: 2 (write)

-WX binary value: 011, octal value: 3 (write, execute)

t== 3 binary value: 100, octal value: 4 (read)

r-x binary value: 101, octal value: 5 (read, execute)

rw— binary value: 110, octal value: 6 (read, write)

TWX binary value: 111, octal value: 7 (read, write, execute)

Set Date/Time via adb

6.0
Default SET format is mvpohhmm [ cclyy] [.ss], that's (2 digits each)

For example, to set July 17'th 10:10am, without changing the current year, type:

adb shell 'date 07171010.00'

Tip 1: the date change will not be reflected immediately, and a noticable change will happen only
after the system clock advances to the next minute.
You can force an update by attaching a rtve_set intent broadcast to your call, like that:

adb shell 'date 07171010.00 ; am broadcast —-a android.intent.action.TIME_SET'

Tip 2: to synchronize Android's clock with your local machine:

Linux:
adb shell date “date +%$m$d%$HSMSG.S%S®

Windows (PowerShell):

ScurrentDate = Get-Date -Format "MMddHHmmyyyy.ss" # Android's preferred format
adb shell "date $currentDate"

Both tips together:

adb shell 'date “date +%m%d%H%M$G.%S' ; am broadcast —a android.intent.action.TIME_SET'

6.0

Default SET formatis 'YYYYMMDD.HHmmss'

adb shell 'date -s 20160117.095930"'

Tip: to synchronize Android's clock with your local (linux based) machine:
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adb shell date -s “date +%G%m%d.%HSMS$S®

Open Developer Options
adb shell am start -n com.android.settings/.DevelopmentSettings
Will navigate your device/emulator to the peveloper options Section.

Generating a "Boot Complete" broadcast

This is relevant for apps that implement a sootListener. TeSt your app by killing your app and then
test with:

adb shell am broadcast -a android.intent.action.BOOT_COMPLETED -c android.intent.category.HOME
-n your.app/your.app.BootListener

(replace your.package/your.app.BootListener with proper ValueS).
View external/secondary storage content
View content:

adb shell 1ls \SEXTERNAL_STORAGE
adb shell 1s \$SECONDARY_STORAGE

View path:

adb shell echo \$EXTERNAL_STORAGE
adb shell echo \$SECONDARY_STORAGE

kill a process inside an Android device

Sometimes Android's logcat is running infinitely with errors coming from some process not own by
you, draining battery or just making it hard to debug your code.

A convenient way to fix the problem without restarting the device is to locate and kill the process
causing the problem.

From Logcat

03-10 11:41:40.010 1550-1627/? E/SomeProcess: ....
notice the process number: 1550

Now we can open a shell and kill the process. Note that we cannot kill root process.

adb shell
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inside the shell we can check more about the process using
ps —-x | grep 1550

and kill it if we want:
kill -9 1550

Read adb shell online: https://riptutorial.com/android/topic/9408/adb-shell
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C_hapter 10: Adding a FuseView to an Android
Project

Introduction

Export a Fuse.View from fusetools and use it inside an existing android project.
Our goal is to export the entire hikr sample app and use it inside an activity.

Final work can be found @Ilucamtudor/hikr-fuse-view

Examples

hikr app, just another android.view.View

Prerequisites

» you should have fuse installed (https://www.fusetools.com/downloads)
 you should have done the introduction tutorial

e interminal; fuse install android

e interminal: uno install Fuse.Views

Step 1

git clone https://github.com/fusetools/hikr

Step 2 : Add package reference t0 ruse.views

Find nikr.unoproj file inside the project root folder and add rruse.views" t0 the "packages™ array.

"RootNamespace":"",

"Packages": [
"Fuse™,
"FuseJs",
"Fuse.Views"

I

"Includes": [
H*",
"Modules/*.js:Bundle"

]

}

Step 3 : Make uikrapp cOmponent to hold the entire app
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3.1 In the project root folder make a new file called nikrapp.ux and paste the contents of

MainView.ux.

HikrApp.ux

<App Background="#022328">
<iOS.StatusBarConfig Style="Light" />
<Android.StatusBarConfig Color="#022328" />

<Router ux:Name="router" />

<ClientPanel>
<Navigator DefaultPath="splash">
<SplashPage ux:Template="splash" router="router" />
<HomePage ux:Template="home" router="router" />
<EditHikePage ux:Template="editHike" router="router" />
</Navigator>
</ClientPanel>
</App>

3.2 IN Hikrapp.ux

 replace the <app> tags with <page>

* add ux:Class="HikrApp" tO the opening <Page>

* remove <clientpranel>, We don't have to worry anymore about the status bar or the bottom
nav buttons

HikrApp.ux

<Page ux:Class="HikrApp" Background="#022328">
<i0S.StatusBarConfig Style="Light" />
<Android.StatusBarConfig Color="#022328" />

<Router ux:Name="router" />

<Navigator DefaultPath="splash">
<SplashPage ux:Template="splash" router="router" />
<HomePage ux:Template="home" router="router" />
<EditHikePage ux:Template="editHike" router="router" />
</Navigator>
</Page>

3.3 Use the newly created uikrapp cOmponent inside Mainview.ux

Replace the content of vainview.ux file with:

<App>
<HikrApp/>
</App>

Our app is back to its normal behavior, but we now have extracted it to a separate component
called HikrApp
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Step 4 Inside mainview.ux replace the <app> tags with <exportedviews> and add

ux:Template:"HikrAppView"tO <HikrApp />

<ExportedViews>
<HikrApp ux:Template="HikrAppView" />
</ExportedvViews>

Remember the template nikrappview, because we'll need it to get a reference to our view from
Java.

Note. From the fuse docs:
Exportedviews Will behave as rpp when doing normal fuse preview and uno build
Not true. You will get this error when previewing from Fuse Studio:

Error: Couldn't find an App tag in any of the included UX files. Have you forgot to
include the UX file that contains the app tag?

Step 5 Wrap SplashPage.ux'S <DockPanel> ina <GraphicsView>

<Page ux:Class="SplashPage">
<Router ux:Dependency="router" />

<JavaScript File="SplashPage.js" />

<GraphicsView>
<DockPanel ClipToBounds="true">
<Video Layer="Background" File="../Assets/nature.mp4" IsLooping="true"
AutoPlay="true" StretchMode="UniformToFill" Opacity="0.5">
<Blur Radius="4.75" />
</Video>

<hikr.Text Dock="Bottom" Margin="10" Opacity=".5" TextAlignment="Center"
FontSize="12">original video by Graham Uhelski</hikr.Text>

<Grid RowCount="2">
<StackPanel Alignment="VerticalCenter">
<hikr.Text Alignment="HorizontalCenter" FontSize="70">hikr</hikr.Text>
<hikr.Text Alignment="HorizontalCenter" Opacity=".5">get out
there</hikr.Text>
</StackPanel>

<hikr.Button Text="Get Started" FontSize="18" Margin="50,0"
Alignment="VerticalCenter" Clicked="{goToHomePage}" />
</Grid>
</DockPanel>
</GraphicsView>
</Page>
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Step 6 Export the fuse project as an aar library

 in terminal, in root project folder: uno ciean
* in terminal, in root project folder: uno build -t=android -DLIBRARY

Step 7 Prepare your android project

i Copy'ﬂ1e aaffr0n1.../rootHikeProject/build/Android/Debuq/app/build/outputs/aar/app—

debug.aar tO .../androidRootProject/app/libs
e add fiatpir { dirs 'libs' } tO the root puild.gradie file

// Top-level build file where you can add configuration options common to all sub-

projects/modules.

buildscript { ... }

allprojects {
repositories {
jcenter ()
flatDir {
dirs 'libs'

e add compile (name: 'app-debug', ext: 'aar') tO dependencies in app/build.gradle

apply plugin: 'com.android.application'

android {
compileSdkVersion 25
buildToolsVersion "25.0.2"
defaultConfig {

applicationId "com.shiftstudio.fuseviewtest"

minSdkVersion 16
targetSdkVersion 25
versionCode 1
versionName "1.0"

testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false

proguardFiles getDefaultProguardFile ('proguard-android.txt'),

dependencies {
compile (name: 'app-debug', ext: 'aar')

'proguard-rules.pro'
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compile fileTree(dir: 'libs', include: ['*.jar'])

androidTestCompile ('com.android.support.test.espresso:espresso-core:2.2.2"', {
exclude group: 'com.android.support', module: 'support-annotations'

})

compile 'com.android.support:appcompat-v7:25.3.1"

testCompile 'junit:junit:4.12"

» add the following properties to the activity inside androidManifest.xml

android:launchMode="singleTask"
android:taskAffinity=""
android:configChanges="orientation|keyboardHidden|screenSize|smallestScreenSize"

Your androidManifest .xm1 Will look like this:

<?xml version="1.0" encoding="utf-8"?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.shiftstudio.fuseviewtest">

<application
android:allowBackup="true"
android:icon="@mipmap/ic_launcher"
android:label="@string/app_name"
android:supportsRtl="true"
android:theme="@style/AppTheme">
<activity
android:name=".MainActivity"
android:launchMode="singleTask"
android:taskAffinity=""
android:configChanges="orientation|keyboardHidden|screenSize|smallestScreenSize">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>

</application>

</manifest>

Step 8: Show the ruse.view Hikrappview IN YOUr Activity

* note that your activity needs to inherit Fuseviewsactivity

public class MainActivity extends FuseViewsActivity {

@Override

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

final ViewHandle fuseHandle = ExportedViews.instantiate ("HikrAppView") ;
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final FramelLayout root = (FramelLayout) findViewById(R.id.fuse_root);
final View fuseApp = fuseHandle.getView();
root .addView (fuselApp) ;

activity_main.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:paddingBottom="@dimen/activity_vertical margin"
android:paddingLeft="Q@dimen/activity_horizontal margin"
android:paddingRight="@dimen/activity_horizontal margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context="com.shiftstudio.fuseviewtest.MainActivity">

<TextView
android:layout_width="wrap_content"
android:layout_gravity="center_horizontal"
android:textSize="24sp"
android:textStyle="bold"
android:layout_height="wrap_content"
android:text="Hello World, from Kotlin" />

<FrameLayout
android:id="@+id/fuse_root"
android:layout_width="match_parent"
android:layout_height="match_parent">

<TextView
android:layout_width="wrap_content"
android:text="THIS IS FROM NATIVE.\nBEHIND FUSE VIEW"
android:layout_gravity="center"
android:textStyle="bold"
android:textSize="30sp"
android:background="@color/colorAccent"
android:textAlignment="center"
android:layout_height="wrap_content" />

</FrameLayout>

</LinearLayout>

Note
When you press the back button, on android, the app crashes. You can follow the issue on the
fuse forum.

A/libc: Fatal signal 11 (SIGSEGV), code 1, fault addr Oxdeadcabl in tid 18026
(io.fuseviewtest)
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[ 05-25 11:52:33.658 16567:16567 W/ ]

debuggerd: handling request: pid=18026 uid=10236 gid=10236 tid=18026

And the final result is something like this. You can also find a short clip on github.
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C_hapter 11: AdMob

Syntax

» compile 'com.google.firebase:firebase-ads:10.2.1' //NOTE: SET TO NEWEST VERSION IF
AVAILABLE

® <uses-permission android:name="android.permission.INTERNET" /> Required to retrieve the ad

» AdRequest adRequest = new AdRequest.Builder().build();//Banner ad

* AdView mAdView = (AdView) findViewByld(R.id.adView);//Banner ad

* mAdView.loadAd(adRequest);//Banner ad

Parameters

The ID of your ad. Get your ID from the admob
site. "While it's not a requirement, storing your ad
unit ID values in a resource file is a good practice.
As your app grows and your ad publishing needs
mature, it may be necessary to change the ID
values. If you keep them in a resource file, you
never have to search through your code looking
for them.".[1]

ads:adUnitld="@string/main_screen_ad"

Remarks

* Requires a valid Admob account
* Read the admob policy. Make sure you do not do anything that can get your admob account
suspended

Examples

Implementing

Note: This example requires a valid Admob account and valid Admob ad code.

Build.gradle on app level

Change to the latest version if existing:

compile 'com.google.firebase:firebase-ads:10.2.1"
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Manifest

Internet permission is required to access the ad data. Note that this permission does not have to
be requested (using APl 23+) as it is a nhormal permission and not dangerous:

<uses-permission android:name="android.permission.INTERNET" />

XML

The following XML example shows a banner ad:

<com.google.android.gms.ads.AdView
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:id="Q@+id/advView"
ads:adSize="BANNER"
ads:adUnitId="@string/main_screen_ad" />

For the code of other types, refer to the Google AdMob Help.

Java

The following code is for the integration of banner ads. Note that other ad types may require
different integration:

// Alternative for faster initialization.
// MobileAds.initialize (getApplicationContext (), "AD_UNIT_ID");

AdView mAdView = (AdView) findViewById(R.id.adView) ;

// Add your device test ID if you are doing testing before releasing.
// The device test ID can be found in the admob stacktrace.

AdRequest adRequest = new AdRequest.Builder () .build();

mAdView.loadAd (adRequest) ;

Add the aaview life cycle methods in the onresume (), onPause (), and onDestroy () methods of your
activity:

@Override
public void onPause () {
if (mAdvView != null) {

mAdView.pause () ;
}

super.onPause () ;

@Override
public void onResume () {
super.onResume () ;
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if (mAdview != null) {
mAdView.resume () ;

@Override
public void onDestroy () {
if (mAdview != null) {
mAdView.destroy () ;
}

super.onDestroy () ;

Read AdMob online: https://riptutorial.com/android/topic/5334/admob
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Chapter 12: AIDL

Introduction

AIDL is Android interface definition language.

What? Why? How ?

What? It is a bounded services. This AIDL service will be active till atleast one of the client is exist.

It works based on marshaling and unmarshaling concept.

Why? Remote applications can access your service + Multi Threading.(Remote application
request).

How? Create the .aidl file Implement the interface Expose the interface to clients

Examples

AIDL Service
[Calculator.aidl

// Declare any non-default types here with import statements

interface ICalculator {
int add(int x,int y);
int sub(int x,int y);

AidlService.java

public class AidlService extends Service {

private static final String TAG = "AIDLServiceLogs";
private static final String className = " AidlService";

public AidlService () {
Log.1i(TAG, className+" Constructor");

@Override

public IBinder onBind(Intent intent) {
// TODO: Return the communication channel to the service.
Log.1i(TAG, className+" onBind");
return iCalculator.asBinder();

@Override

public void onCreate () {
super.onCreate();
Log.1(TAG, className+" onCreate");
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@Override

public void onDestroy () {
super.onDestroy () ;
Log.1i(TAG, className+" onDestroy");

ICalculator.Stub iCalculator = new ICalculator.Stub() {

@Override
public int add(int x, int y) throws RemoteException {

Log.1(TAG, className+" add Thread Name:
int z = x+ty;
return z;

@Override
public int sub(int x, int y) throws RemoteException {

Log.1(TAG, className+" add Thread Name:
int z = x-y;
return z;

}i

Service Connection

// Return the stub as interface
ServiceConnection serviceConnection

@Override

public void onServiceConnected (ComponentName name,
Log.1i(TAG, className + " onServiceConnected");
iCalculator = ICalculator.Stub.asInterface (service);

= new ServiceConnection () {

@Override
public void onServiceDisconnected (ComponentName name) {

unbindService (serviceConnection) ;
}i

Read AIDL online: https://riptutorial.com/android/topic/9504/aidl

IBinder service)

"+Thread.currentThread () .getName () ) ;

"+Thread.currentThread () .getName () ) ;

{
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C_hapter 13: AlarmManager

Examples

Run an intent at a later time
1. Create a receiver. This class will receive the intent and handle it how you wish.

public class AlarmReceiver extends BroadcastReceiver

{
@Override
public void onReceive (Context context, Intent intent)

{
// Handle intent
int reqCode = intent.getExtras().getInt ("requestCode");

2. Give an intent to AlarmManager. This example will trigger the intent to be sent to
AlarmReceiver after 1 minute.

final int requestCode = 1337;

AlarmManager am = (AlarmManager) context.getSystemService (Context.ALARM_SERVICE) ;
Intent intent = new Intent (context, AlarmReceiver.class);
PendingIntent pendingIntent = PendingIntent.getBroadcast (context, requestCode, intent,

PendingIntent .FLAG_UPDATE_CURRENT) ;
am.set ( AlarmManager .RTC_WAKEUP, System.currentTimeMillis() + 60000 , pendingIntent );

How to Cancel an Alarm

If you want to cancel an alarm, and you don't have a reference to the original Pendingintent used
to set the alarm, you need to recreate a Pendingintent exactly as it was when it was originally
created.

An Intent is considered equal by the AlarmManager:

if their action, data, type, class, and categories are the same. This does not compare
any extra data included in the intents.

Usually the request code for each alarm is defined as a constant:

public static final int requestCode = 9999;

So, for a simple alarm set up like this:

Intent intent = new Intent (this, AlarmReceiver.class);
intent.setAction ("SomeAction") ;
PendingIntent pendingIntent = PendingIntent.getBroadcast (this, requestCode, intent,
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PendingIntent .FLAG_UPDATE_CURRENT) ;
AlarmManager alarmManager = (AlarmManager)getSystemService (Context.ALARM_SERVICE) ;
alarmManager.setExact (AlarmManager .RTC_WAKEUP, targetTimeInMillis, pendingIntent);

Here is how you would create a new Pendingintent reference that you can use to cancel the alarm
with a new AlarmManager reference:

Intent intent = new Intent (this, AlarmReceiver.class);
intent.setAction ("SomeAction") ;

PendingIntent pendingIntent = PendinglIntent.getBroadcast (this, requestCode, intent,
PendingIntent .FLAG_NO_CREATE) ;

AlarmManager alarmManager = (AlarmManager)getSystemService (Context.ALARM SERVICE) ;
if (pendingIntent != null) {
alarmManager.cancel (pendingIntent) ;

Creating exact alarms on all Android versions

With more and more battery optimizations being put into the Android system over time, the
methods of the a1armvanager have also significantly changed (to allow for more lenient timing).
However, for some applications it is still required to be as exact as possible on all Android

versions. The following helper uses the most accurate method available on all platforms to
schedule a PendingIntent.

public static void setExactAndAllowWhileIdle (AlarmManager alarmManager, int type, long
triggerAtMillis, PendingIntent operation) {
if (android.os.Build.VERSION.SDK_INT >= android.os.Build.VERSION_CODES.M) {
alarmManager.setExactAndAllowWhileIdle (type, triggerAtMillis, operation);
} else if (android.os.Build.VERSION.SDK_INT >= Build.VERSION_CODES.KITKAT) {
alarmManager.setExact (type, triggerAtMillis, operation);
} else {

alarmManager.set (type, triggerAtMillis, operation);

API123+ Doze mode interferes with AlarmManager

Android 6 (API23) introduced Doze mode which interferes with AlarmManager. It uses certain
maintenance windows to handle alarms, so even if you used setExactandallowwhileIdle () YOU
cannot make sure that your alarm fires at the desired point of time.

You can turn this behavior off for your app using your phone's settings (settings/General/Battery &
power saving/Battery usage/Ignore optimizations()rS"ﬂ”af)

Inside your app you can check this setting ...

String packageName = getPackageName () ;
PowerManager pm = (PowerManager) getSystemService (Context.POWER_SERVICE) ;
if (pm.isIgnoringBatteryOptimizations (packageName)) {

// your app is ignoring Doze battery optimization
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... and eventually show the respective settings dialog:

Intent intent = new Intent ();

String packageName = getPackageName () ;

PowerManager pm = (PowerManager) getSystemService (Context.POWER_SERVICE) ;
intent.setAction (Settings.ACTION_REQUEST_IGNORE_BATTERY_OPTIMIZATIONS) ;
intent.setData (Uri.parse ("package:" + packageName)) ;

startActivity (intent);

Read AlarmManager online: https://riptutorial.com/android/topic/1361/alarmmanager
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C_hapter 14: Android Architecture
Components

Introduction

Android Architecture Components is new collection of libraries that help you design robust,
testable, and maintainable apps. Main parts are: Lifecycles, ViewModel, LiveData, Room.

Examples

Add Architecture Components
Project build.gradle

allprojects {
repositories {
jcenter ()
// Add this if you use Gradle 4.0+
google ()
// Add this if you use Gradle < 4.0
maven { url 'https://maven.google.com' }

ext {
archVersion = '1.0.0-alphab’

Application build gradle

// For Lifecycles, LiveData, and ViewModel

compile "android.arch.lifecycle:runtime:$archVersion"

compile "android.arch.lifecycle:extensions:$archVersion"
annotationProcessor "android.arch.lifecycle:compiler:S$archVersion"

// For Room
compile "android.arch.persistence.room:runtime:$archVersion"

annotationProcessor "android.arch.persistence.room:compiler:S$archVersion"

// For testing Room migrations
testCompile "android.arch.persistence.room:testing:S$archVersion"

// For Room RxJava support
compile "android.arch.persistence.room:rxjava2:$archVersion"

Using Lifecycle in AppCompatActivity

Extend your activity from this activity
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public abstract class BaseCompatLifecycleActivity extends AppCompatActivity implements
LifecycleRegistryOwner {

// We need this class, because LifecycleActivity extends FragmentActivity not
AppCompatActivity

@NonNull
private final LifecycleRegistry lifecycleRegistry = new LifecycleRegistry(this);

@NonNull

@Override

public LifecycleRegistry getLifecycle () {
return lifecycleRegistry;

ViewModel with LiveData transformations

public class BaseViewModel extends ViewModel {
private static final int TAG_SEGMENT_INDEX = 2;
private static final int VIDEOS_LIMIT = 100;

// We save input params here
private final MutableliveData<Pair<String, String>> urlWithReferrerLiveData = new
MutableLiveData<> () ;

// transform specific uri param to "tag"
private final LiveData<String> currentTagLiveData =
Transformations.map (urlWithReferrerLiveData, pair —-> {
Uri uri = Uri.parse(pair.first);
List<String> segments = uri.getPathSegments();
if (segments.size() > TAG_SEGMENT_INDEX)
return segments.get (TAG_SEGMENT_INDEX) ;

return null;

}) i

// transform "tag" to videos list

private final LiveData<List<VideoItem>> videoByTagData =
Transformations.switchMap (currentTagLiveData, tag —> contentRepository.getVideoByTag(tag,
VIDEOS_LIMIT));

ContentRepository contentRepository;
public BaseViewModel () {

// some inits

public void setUrlWithReferrer (String url, String referrer) {
// set value activates observers and transformations
urlWithReferrerLiveData.setValue (new Pair<> (url, referrer));

public LiveData<List<VideoItem>> getVideoByTagData () {
return videoByTagData;

Somewhere in Ul:
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public class VideoActivity extends BaseCompatLifecycleActivity {
private VideoViewModel viewModel;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

// Get ViewModel
viewModel = ViewModelProviders.of (this) .get (BaseViewModel.class) ;
// Add observer
viewModel.getVideoByTagData () .observe (this, data -> {
// some checks
adapter.updateData (data) ;
1)

if (savedInstanceState == null) {
// init loading only at first creation
// you just set params and
viewModel.setUrlWithReferrer (url, referrer);

Room peristence

Room require four parts: Database class, DAO classes, Entity classes and Migration classes (now

you may use only DDL methods):

Entity classes

// Set custom table name, add indexes
@Entity (tableName = "videos",
indices = {@Index("title")}
)
public final class VideoItem {
@PrimaryKey // required
public long articleId;
public String title;
public String url;

// Use ForeignKey for setup table relation

@Entity (tableName = "tags",
indices = {@Index("score"), @Index("videoId"), @Index("value")},
foreignKeys = (@ForeignKey (entity = VideoItem.class,
parentColumns = "articleId",
childColumns = "videoId",

onDelete = ForeignKey.CASCADE)

)
public final class VideoTag {

@PrimaryKey

public long id;

public long videoId;

public String displayName;

public String value;

public double score;
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DAO classes

@Dao

public interface VideoDao {
// Create insert with custom conflict strategy
@Insert (onConflict = OnConflictStrategy.REPLACE)
void saveVideos (List<VideoItem> videos) ;

// Simple update

@Update
void updateVideos (VideoItem... videos);
@Query ("DELETE FROM tags WHERE videoId = :videoId")

void deleteTagsByVideoId(long videoId);

// Custom query, you may use select/delete here

@Query ("SELECT v.* FROM tags t LEFT JOIN videos v ON v.articlelId = t.videoId WHERE t.value
= :tag ORDER BY updatedAt DESC LIMIT :1limit")

LiveData<List<VideoItem>> getVideosByTag (String tag, int limit);

Database class

// register your entities and DAOs
@Database (entities = {VideoItem.class, VideoTag.class}, version = 2)
public abstract class ContentDatabase extends RoomDatabase {

public abstract VideoDao videoDao () ;

Migrations

public final class Migrations {
private static final Migration MIGRATION_1_2 = new Migration(l, 2) {
@Override
public void migrate (SupportSQLiteDatabase database) {
final String[] sglQueries = ({
"CREATE TABLE IF NOT EXISTS "tags® (" id’ INTEGER PRIMARY KEY
AUTOINCREMENT, " +
" ‘videoId® INTEGER, “displayName® TEXT, “value' TEXT, "~ score’

REAL, " +
" FOREIGN KEY (' videoId') REFERENCES ‘videos  ("articleId )" +
" ON UPDATE NO ACTION ON DELETE CASCADE )",
"CREATE INDEX "index_tags_score  ON “tags’ ( score )",
"CREATE INDEX "index_tags_videoId  ON “tags (" videoId )"};

for (String query : sglQueries) {

database.execSQL (query) ;

}i

public static final Migration[] ALL = {MIGRATION_1_2};

private Migrations () {

}

Use in Application class or provide via Dagger
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ContentDatabase provideContentDatabase () {
return Room.databaseBuilder (context, ContentDatabase.class, "data.db")
.addMigrations (Migrations.ALL) .build() ;

Write your repository:

public final class ContentRepository {
private final ContentDatabase db;
private final VideoDao videoDao;

public ContentRepository (ContentDatabase contentDatabase, VideoDao videoDao) {
this.db = contentDatabase;
this.videoDao = videoDao;

public LiveData<List<VideoItem>> getVideoByTag (@Nullable String tag, int limit) {
// you may fetch from network, save to database

return videoDao.getVideosByTag(tag, limit);

Use in ViewModel:

ContentRepository contentRepository = ...;
contentRepository.getVideoByTag (tag, limit);

Custom LiveData

You may write custom LiveData, if you need custom logic.
Don't write custom class, if you only need to transform data (use Transformations class)

public class LocationLiveData extends LiveData<Location> ({
private LocationManager locationManager;

private LocationlListener listener = new LocationListener () {
@Override
public void onLocationChanged (Location location) {
setValue (location) ;

@Override
public void onStatusChanged (String provider, int status, Bundle extras) {
// Do something

@Override
public void onProviderEnabled (String provider) {
// Do something

@Override
public void onProviderDisabled(String provider) {
// Do something
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}i

public LocationLiveData (Context context) {
locationManager = (LocationManager)
context.getSystemService (Context.LOCATION_SERVICE) ;
}

@Override
protected void onActive () {

// We have observers, start working

locationManager.requestLocationUpdates (LocationManager.GPS_PROVIDER, 0, 0, listener);
}

@Override

protected void onInactive () {
// We have no observers, stop working
locationManager.removeUpdates (listener) ;

Custom Lifecycle-aware component

Each Ul component lifecycle changed as shown at image.

states INITIALIZED DESTROYED

(inital start) (dead state) CREATED STARTED RESUMED

I
ON_CREATE
I
ON_START
____________ *
events UN_RESUHE'
ON_PAUSE
PR —
ON_STOP
Py if—
ON_DESTROY
R
[
states INITIALIZED DESTROYED
| (inital start) (dead state) CREATED STARTED RESUMED

You may create component, that will be notified on lifecycle state change:

public class MyLocationListener implements LifecycleObserver ({
private boolean enabled = false;
private Lifecycle lifecycle;
public MyLocationListener (Context context, Lifecycle lifecycle, Callback callback) {

}

@OnLifecycleEvent (Lifecycle.Event .ON_START)
void start () {
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if (enabled) {
// connect

public void enable () {

enabled = true;
if (lifecycle.getState() .isAtLeast (STARTED)) {

// connect if not connected

@OnLifecycleEvent (Lifecycle.Event.ON_STOP)

void stop () {
// disconnect if connected

Read Android Architecture Components online: https://riptutorial.com/android/topic/10872/android-

architecture-components
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C_hapter 15: Android Authenticator

Examples

Basic Account Authenticator Service

The Android Account Authenticator system can be used to make the client authenticate with a
remote server. Three pieces of information are required:

» A service, triggered by the android.accounts.Accountauthenticator. ItS oneind method should
return a subclass of abstractaccountauthenticator.

* An activity to prompt the user for credentials (Login activity)

» An xml resource file to describe the account

1. The service:

Place the following permissions in your AndroidManifest.xml:

<uses-permission android:name="android.permission.GET_ACCOUNTS" />
<uses-permission android:name="android.permission.MANAGE_ACCOUNTS" />
<uses-permission android:name="android.permission.AUTHENTICATE_ACCOUNTS" />
<uses-permission android:name="android.permission.USE_CREDENTIALS" />

Declare the service in the manifest file:

<service android:name="com.example.MyAuthenticationService">
<intent-filter>
<action android:name="android.accounts.AccountAuthenticator" />
</intent-filter>
<meta-data
android:name="android.accounts.AccountAuthenticator"
android:resource="@xml/authenticator" />

</service>

Note that the android.accounts.accountauthenticator IS included within the intent-filter tag. The
xml resource (named authenticator here) is specified in the meta-data tag.

The service class:

public class MyAuthenticationService extends Service {

private static final Object lock = new Object();
private MyAuthenticator mAuthenticator;

public MyAuthenticationService () {
super () ;

}

@Override

public void onCreate () {

super.onCreate () ;
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synchronized (lock) {
if (mAuthenticator == null) {
mAuthenticator = new MyAuthenticator (this);

@Override
public IBinder onBind(Intent intent) {
return mAuthenticator.getIBinder () ;

2. The xml resource:

<account-authenticator xmlns:android="http://schemas.android.com/apk/res/android"
android:accountType="com.example.account"
android:icon="Q@drawable/appicon"
android:smallIcon="Q@drawable/appicon"
android:label="Q@string/app_name" />

Do not directly assign a string to android:1abel Or assign missing drawables. It will crash without
warning.

3. Extend the AbstractAccountAuthenticator class:

public class MyAuthenticator extends AbstractAccountAuthenticator {

private Context mContext;

public MyAuthenticator (Context context) {
super (context) ;
mContext = context;

@Override
public Bundle addAccount (AccountAuthenticatorResponse response,
String accountType,
String authTokenType,
String[] requiredFeatures,
Bundle options) throws NetworkErrorException {

Intent intent = new Intent (mContext, LoginActivity.class);
intent.putExtra (AccountManager.KEY_ACCOUNT_AUTHENTICATOR_RESPONSE, response);

Bundle bundle = new Bundle();
bundle.putParcelable (AccountManager .KEY_INTENT, intent);

return bundle;

@Override
public Bundle confirmCredentials (AccountAuthenticatorResponse response, Account account,

Bundle options) throws NetworkErrorException {

return null;
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@Override
public Bundle editProperties (AccountAuthenticatorResponse response, String accountType) {

return null;

@Override
public Bundle getAuthToken (AccountAuthenticatorResponse response, Account account, String
authTokenType, Bundle options) throws NetworkErrorException {

return null;

@Override
public String getAuthTokenLabel (String authTokenType) {

return null;

@Override
public Bundle hasFeatures (AccountAuthenticatorResponse response, Account account, Stringl]
features) throws NetworkErrorException {

return null;

@Override
public Bundle updateCredentials (AccountAuthenticatorResponse response, Account account,
String authTokenType, Bundle options) throws NetworkErrorException {

return null;

The addaccount () method in abstractAccountauthenticator Class is important as this method is
called when adding an account from the "Add Account” screen in under settings.

AccountManager .KEY_ACCOUNT_AUTHENTICATOR_RESPONSE IS Important, as it will include the
AccountAuthenticatorResponse object that is needed to return the account keys upon successful
user verification.

Read Android Authenticator online: https://riptutorial.com/android/topic/6759/android-authenticator
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C_hapter 16: Android game development

Introduction

A short introduction to creating a game on the Android platform using Java

Remarks
» The first example covers the basics: There are no objectives, but it shows you how you

create a basic part of a 2D game using SurfaceView.
* Make sure to save any important data when you create a game; everything else will be lost

Examples

Game using Canvas and SurfaceView

This covers how you can create a basic 2D game using SurfaceView.

First, we need an activity:

public class GameLauncher extends AppCompatActivity {

private Game game;
@Override
public void onCreate (Bundle sis) {
super.onCreate (sis) ;
game = new Game (GameLauncher.this);//Initialize the game instance
setContentView (game) ; //setContentView to the game surfaceview
//Custom XML files can also be used, and then retrieve the game instance using
findviewById.
}

The activity also has to be declared in the Android Manifest.

Now for the game itself. First, we start by implementing a game thread:

public class Game extends SurfaceView implements SurfaceHolder.Callback, Runnable({

/**
* Holds the surface frame
=y

private SurfaceHolder holder;

/**
* Draw thread

*/
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private

/**
* True
=/

private

/*'k

Thread drawThread;

when the surface is ready to draw

boolean surfaceReady = false;

* Drawing thread flag

*/

private

/**
* Time
=/

private

private

/*

boolean drawingActive = false;

per frame for 60 FPS

static final int MAX_FRAME_TIME = (int) (1000.0 / 60.0);

static final String LOGTAG = "surface";

* All the constructors are overridden to ensure functionality if one of the different

constructors are used through an XML file or programmatically

*/

public Game (Context context) {

super (context) ;

init () ;

}

public Game (Context context, AttributeSet attrs) {
super (context, attrs);

init () ;

}

public Game (Context context, AttributeSet attrs, int defStyleAttr) {
super (context, attrs, defStyleAttr);

init () ;

}

@TargetApi (21)

public Game (Context context, AttributeSet attrs, int defStyleAttr, int defStyleRes) {
super (context, attrs, defStyleAttr, defStyleRes);
init () ;

public void init (Context c) {

this.c = c;

SurfaceHolder holder = getHolder();
holder.addCallback (this);
setFocusable (true);

//Initialize other stuff here later

public void render (Canvas c) {

//Game rendering here

public void tick() {

//Game logic here

@Override
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public void surfaceChanged (SurfaceHolder holder, int format, int width, int height)
{
if (width == 0 || height == 0) {
return;

// resize your UI

@Override
public void surfaceCreated(SurfaceHolder holder) {
this.holder = holder;

if (drawThread != null) {
Log.d (LOGTAG, "draw thread still active..");
drawingActive = false;
try{

drawThread. join () ;
} catch (InterruptedException e) {}

surfaceReady = true;
startDrawThread () ;
Log.d (LOGTAG, "Created");

@Override

public void surfaceDestroyed(SurfaceHolder holder) {
// Surface is not used anymore - stop the drawing thread
stopDrawThread() ;
// and release the surface
holder.getSurface () .release();

this.holder = null;
surfaceReady = false;
Log.d (LOGTAG, "Destroyed");

@Override
public boolean onTouchEvent (MotionEvent event) {
// Handle touch events

return true;

/**
* Stops the drawing thread
v
public void stopDrawThread () {
if (drawThread == null) {
Log.d (LOGTAG, "DrawThread is null");
return;
}
drawingActive = false;
while (true) {
try{
Log.d (LOGTAG, "Request last frame");
drawThread. join (5000) ;
break;
} catch (Exception e) {
Log.e (LOGTAG, "Could not join with draw thread");
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}

drawThread = null;

/**
* Creates a new draw thread and starts it.
v
public void startDrawThread () {
if (surfaceReady && drawThread == null) {
drawThread = new Thread(this, "Draw thread");
drawingActive = true;
drawThread.start () ;
}
}
@Override

public void run() {
Log.d (LOGTAG, "Draw thread started");
long frameStartTime;
long frameTime;

/*
* In order to work reliable on Nexus 7, we place ~500ms delay at the start of drawing
thread
* (AOSP - Issue 58385)
v
if (android.os.Build.BRAND.equalsIgnoreCase ("google") &&
android.os.Build.MANUFACTURER.equalsIgnoreCase ("asus") &&
android.os.Build.MODEL.equalsIgnoreCase ("Nexus 7")) {
Log.w (LOGTAG, "Sleep 500ms (Device: Asus Nexus 7)");
try {
Thread.sleep (500);
} catch (InterruptedException ignored) ({}

while (drawing) {

if (sf == null) {

return;
}
frameStartTime = System.nanoTime () ;
Canvas canvas = sf.lockCanvas();
if (canvas != null) {

try |

synchronized (sf) {
tick();

render (canvas) ;

}
} finally {

sf.unlockCanvasAndPost (canvas) ;

// calculate the time required to draw the frame in ms
frameTime = (System.nanoTime () - frameStartTime) / 1000000;

if (frameTime < MAX_FRAME_TIME) {
try {
Thread.sleep (MAX_FRAME_TIME - frameTime) ;
} catch (InterruptedException e) {
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// ignore

}
Log.d (LOGTAG, "Draw thread finished");

That is the basic part. Now you have the ability to draw onto the screen.

Now, let's start by adding to integers:

public final int x = 100;//The reason for this being static will be shown when the game is
runnable

public int y;

public int wvelY;

For this next part, you are going to need an image. It should be about 100x100 but it can be bigger
or smaller. For learning, a Rect can also be used(but that requires change in code a little bit down)

Now, we declare a Bitmap:

private Bitmap PLAYER_BMP = BitmapFactory.decodeResource (getResources(),
R.drawable.my_player_drawable);

In render, we need to draw this bitmap.

c.drawBitmap (PLAYER BMP, x, y, null);

BEFORE LAUNCHING there are still some things to be done

We need a boolean first:

boolean up = false;

in onTouchEvent, we add:

if (ev.getAction () == MotionEvent .ACTION_DOWN) {
up = true;

}else if (ev.getAction() == MotionEvent.ACTION_UP) {
up = false;

}
And in tick we need this to move the player:

if (up) {
velY —-=1;
}

else{
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velY +=1;
}
if (velY >14)velY = 14;
if (velY <-14)velY = -14;
y += velY *2;

and now we need this in init;

WindowManager wm = (WindowManager) c.getSystemService (Context.WINDOW_SERVICE) ;
Display display = wm.getDefaultDisplay () ;

Point size = new Point ();

display.getSize(size);

WIDTH = size.x;

HEIGHT = size.y;

y = HEIGHT/ 2 - PLAYER BMP.getHeight () ;

And we need these to variables:
public static int WIDTH, HEIGHT;

At this point, the game is runnable. Meaning you can launch it and test it.

Now you should have a player image or rect going up and down the screen. The player can be
created as a custom class if needed. Then all the player-related things can be moved into that
class, and use an instance of that class to move, render and do other logic.

Now, as you probably saw under testing it flies off the screen. So we need to limit it.

First, we need to declare the Rect:
private Rect screen;

In init, after initializing width and height, we create a new rect that is the screen.
screen = new Rect (0,0,WIDTH, HEIGHT) ;

Now we need another rect in the form of a method:

private Rect getPlayerBound () {
return new Rect(x, y, x + PLAYER BMP.getWidth (), y + PLAYER BMP.getHeight ();
}

and in tick:

if (!getPlayerBound () .intersects (screen) {
gameOver = true;

}

The implementation of gameOVer can also be used to show the start of a game.

https://riptutorial.com/ 109



Other aspects of a game worth noting:
Saving(currently missing in documentation)

Read Android game development online: https://riptutorial.com/android/topic/10011/android-game-
development
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C_hapter 17: Android Java Native Interface
(INI)

Introduction

JNI (Java Native Interface) is a powerful tool that enables Android developers to utilize the NDK
and use C++ native code in their applications. This topic describes the usage of Java <-> C++
interface.

Examples

How to call functions in a native library via the JNI interface

The Java Native Interface (JNI) allows you to call native functions from Java code, and vice versa.
This example shows how to load and call a native function via JNI, it does not go into accessing
Java methods and fields from native code using JNI functions.

Suppose you have a native library named 1ibiniexample.so IN the project/1ibs/<architecture>
folder, and you want to call a function from the snitestJava class inside the com.example. jniexample
package.

In the JNITest class, declare the function like this:

public native int testJNIfunction(int a, int b);

In your native code, define the function like this:

#include <jni.h>

JNIEXPORT jint JNICALL Java_com_example_jniexample_ JNITest_testJINIfunction (JNIEnv *pEnv,
jobject thiz, jint a, Jjint b)
{

return a + b;

}

The penv argument is a pointer to the JNI environment that you can pass to JNI functions to
access methods and fields of Java objects and classes. The thiz pointer is a jobject reference to
the Java object that the native method was called on (or the class if it is a static method).

In your Java code, in gniTest, load the library like this:

static{
System.loadLibrary (" jniexample") ;

}

Note the 1ip at the start, and the .so at the end of the filename are omitted.
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Call the native function from Java like this:

JIJNITest test = new JNITest ();

int

c = test.testJINIfunction (3, 4);

How to call a Java method from native code

The Java Native Interface (JNI) allows you to call Java functions from native code. Here is a
simple example of how to do it:

Java code:

package com.example.jniexample;
public class JNITest {

public static int getAnswer (bool) {
return 42;

Native code:

int

{

for

getTheAnswer ()

// Get JNI environment
JNIEnv *env = JniGetEnv () ;

// Find the Java class - provide package ('.' replaced to '/') and class name

jclass JjniTestClass = env->FindClass ("com/example/jniexample/JNITest") ;

// Find the Java method - provide parameters inside () and return value (see table below
an explanation of how to encode them)

jmethodID getAnswerMethod = env->GetStaticMethodID (jniTestClass, "getAnswer", "(Z)I;");

// Calling the method
return (int)env->CallStaticObjectMethod(jniTestClass, getAnswerMethod, (jboolean)true);

JNI method signature to Java type:

JNI Signature Java Type

Z

B

boolean
byte
char
short
int

long
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JNI Signature Java Type
F float
D

double

L fully-qualified-class ; fully-qualified-class

[ type typef]

So for our example we used (Z)I - which means the function gets a boolean and returns an int.

Utility method in JNI layer

This method will help to get the Java string from C++ string.

jstring getJavaStringFromCPPString (JNIEnv *global_env, const char* cstring) {

jstring nullString = global_env->NewStringUTF (NULL) ;

if (!cstring) {
return nullString;

jclass strClass = global_env->FindClass ("java/lang/String");

jmethodID ctorID = global_env->GetMethodID (strClass,

" ([BLjava/lang/String;)V");

"<init>",

jstring encoding = global_env->NewStringUTF ("UTF-8") ;

jbyteArray bytes = global_env->NewByteArray (strlen(cstring));
global_env->SetByteArrayRegion (bytes, 0, strlen(cstring), (jbyte*) cstring);
jstring str = (jstring) global_env->NewObject (strClass, ctorID, bytes,

encoding) ;
global_env->DeletelLocalRef (strClass);
global_env->DeletelocalRef (encoding) ;

global_env->DeletelLocalRef (bytes);

return str;

This method will help you to convert jbyteArray to char

char* as_unsigned_char_array (JNIEnv *env, JjbyteArray array)
jsize length = env->GetArrayLength (array);
jbyte* buffer = new jbyte[length + 1];

env->GetByteArrayRegion (array, 0, length, buffer);
buffer[length] = '"\0';

return (char*) buffer;

{

Read Android Java Native Interface (JNI) online: https://riptutorial.com/android/topic/8674/android-

java-native-interface--jni-
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C_hapter 18: Android Kernel Optimization

Examples

Low RAM Configuration

Android now supports devices with 512MB of RAM. This documentation is intended to help OEMs
optimize and configure Android 4.4 for low-memory devices. Several of these optimizations are
generic enough that they can be applied to previous releases as well.

Enable Low Ram Device flag

We are introducing a new API called ActivityManager.isLowRamDevice() for applications to
determine if they should turn off specific memory-intensive features that work poorly on low-
memory devices.

For 512MB devices, this API is expected to return: "true" It can be enabled by the following system
property in the device makefile.

PRODUCT_PROPERTY_OVERRIDES += ro.config.low_ram=true

Disable JIT

System-wide JIT memory usage is dependent on the number of applications running and the code
footprint of those applications. The JIT establishes a maximum translated code cache size and
touches the pages within it as needed. JIT costs somewhere between 3M and 6M across a typical
running system.

The large apps tend to max out the code cache fairly quickly (which by default has been 1M). On
average, JIT cache usage runs somewhere between 100K and 200K bytes per app. Reducing the
max size of the cache can help somewhat with memory usage, but if set too low will send the JIT
into a thrashing mode. For the really low-memory devices, we recommend the JIT be disabled
entirely.

This can be achieved by adding the following line to the product makefile:

PRODUCT_PROPERTY_OVERRIDES += dalvik.vm.jit.codecachesize=0

How to add a CPU Governor

The CPU governor itself is just 1 C file, which is located in kernel_source/drivers/cpufreq/, for
example: cpufreq_smartass2.c. You are responsible yourself for find the governor (look in an
existing kernel repo for your device) But in order to successfully call and compile this file into your
kernel you will have to make the following changes:

1. Copy your governor file (cpufreq_govname.c) and browse to kernel_source/drivers/cpufreq,

https://riptutorial.com/ 114



now paste it.
2. and open Kconfig (this is the interface of the config menu layout) when adding a kernel, you
want it to show up in your config. You can do that by adding the choice of governor.

config CPU_FREQ_ GOV_GOVNAMEHERE

tristate "'gov_name_lowercase' cpufreq governor"
depends on CPU_FREQ

help

governor' - a custom governor!

for example, for smartassV2.

config CPU_FREQ_GOV_SMARTASS2

tristate "'smartassV2' cpufreqg governor"
depends on CPU_FREQ

help

'smartassV2' - a "smart" optimized governor!

next to adding the choice, you also must declare the possibility that the governor gets chosen as
default governor.

config CPU_FREQ_DEFAULT_GOV_GOVNAMEHERE

bool "gov_name_lowercase"

select CPU_FREQ_GOV_GOVNAMEHERE

help

Use the CPUFreq governor 'govname' as default.

for example, for smartassV2.

config CPU_FREQ DEFAULT_GOV_SMARTASS2

bool "smartass2"

select CPU_FREQ_GOV_SMARTASS2

help

Use the CPUFreq governor 'smartassV2' as default.

— can't find the right place to put it? Just search for “cru_rreo_cov_conservaTive”, and place the
code beneath, same thing counts for “cpu_rrEQ_DEFAULT_GOV_CONSERVATIVE”

Now that Kconfig is finished you can save and close the file.

3. While still in the /arivers/cputrreq folder, open Makefile. In Makefile, add the line
corresponding to your CPU Governor. for example:

obj—$ (CONFIG_CPU_FREQ_GOV_SMARTASS2) += cpufreqg_smartass2.o

Be ware that you do not call the native C file, but the O file! which is the compiled C file. Save the
file.

4. Move tO: kernel_source/includes/linux. NOW open cpufreq.h Scroll down until you see
something like:
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#elif defined (CONFIG_CPU_FREQ_DEFAULT_GOV_ONDEMAND)
extern struct cpufreqg governor cpufreq gov_ondemand;
#define CPUFREQ_DEFAULT_GOVERNOR (&amp; cpufreg _gov_ondemand)

(other cpu governors are also listed there)

Now add your entry with the selected CPU Governor, example:

#elif defined (CONFIG_CPU_FREQ DEFAULT_GOV_SMARTASS2)
extern struct cpufreq_governor cpufreq gov_smartass2;
#define CPUFREQ_DEFAULT_GOVERNOR (&amp;cpufreq gov_smartass2)

Save the file and close it.

The initial CPU Governor setup is now complete. when you’ve done all steps successfully, you
should be able to choose your governor from the menu (menuconfig, xconfig, gconfig, nconfig).
Once checked in the menu it will be included to the kernel.

Commit that is nearly the same as above instructions: Add smartassV2 and lulzactive governor
commit

/O Schedulers

You can enhance your kernel by adding new I/O schedulers if needed. Globally, governors and
schedulers are the same; they both provide a way how the system should work. However, for the
schedulers it is all about the input/output datastream except for the CPU settings. 1/0O schedulers
decide how an upcoming I/O activity will be scheduled. The standard schedulers such as noop or
cfq are performing very reasonably.

I/O schedulers can be found in kernel_source/block.

1. Copy your I/O scheduler file (for example, sio-iosched.c) and browse to kernel_source/block.
Paste the scheduler file there.

2. Now open Kconfig.iosched and add your choice to the Kconfig, for example for SIO:

config IOSCHED_SIO

tristate "Simple I/0 scheduler"

default y

===l@lljp===
The Simple I/O scheduler is an extremely simple scheduler,
based on noop and deadline, that relies on deadlines to
ensure fairness. The algorithm does not do any sorting but
basic merging, trying to keep a minimum overhead. It is aimed
mainly for aleatory access devices (eg: flash devices).

3. Then set the default choice option as follows:
default "sio" if DEFAULT_SIO

Save the file.
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4. Open the Makefile in kernel_source/block/ and simply add the following line for SIO:

obj-$ (CONFIG_IOSCHED_SIO) += sio—-iosched.o

Save the file and you are done! The 1/O schedulers should now pop up at the menu config.
Similar commit on GitHub: added Simple /O scheduler.

Read Android Kernel Optimization online: https://riptutorial.com/android/topic/9106/android-kernel-
optimization
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C_hapter 19: Android NDK

Examples

Building native executables for Android
project/jni/main.c

#include <stdio.h>
#include <unistd.h>

int main(void) {
printf ("Hello world!\n");
return 0;

}
project/jni/Android.mk

LOCAL_PATH := $(call my-dir)

include $(CLEAR_VARS)
LOCAL_MODULE := hello_world
LOCAL_SRC_FILES := main.c
include $ (BUILD_EXECUTABLE)

project/jni/Application.mk

APP_ABI := all
APP_PLATFORM := android-21

If you want to support devices running Android versions lower than 5.0 (API 21), you need to
compile your binary with apr_rratrorm Set to an older API, e.g. android-s. This is a consequence of
Android 5.0 enforcing Position Independent Binaries (PIE), whereas older devices do not
necessarily support PIEs. Therefore, you need to use either the PIE or the non-PIE, depending on
the device version. If you want to use the binary from within your Android application, you need to
check the API level and extract the correct binary.

app_aBI can be changed to specific platforms such as armeani to build the binary for those
architectures only.

In the worst case, you will have both a PIE and a non-PIE binary for each architecture (about 14
different binaries using ndk-r10e).

To build the executable:

cd project
ndk-build
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You will find the binaries at project/1ibs/<architecture>/hello_world. YOU can use them via aps (
push and chmod it with executable permission) or from your application (extract and chmod it with
executable permission).

To determine the architecture of the CPU, retrieve the build property ro.product.cpu.abi for the
primary architecture or ro.product.cpu.abilist (0N newer devices) for a complete list of supported
architectures. You can do this using the android.os.Bui1d class from within your application or
using getprop <name> via ADB.

How to clean the build

If you need to clean the build:

ndk-build clean

How to use a makefile other than Android.mk
ndk-build NDK_PROJECT_PATH=PROJECT_PATH APP_BUILD_SCRIPT=MyAndroid.mk
How to log in ndk
First make sure you link against the logging library in your android.mk file:
LOCAL_LDLIBS := -llog
Then use one of the following __ android_log_print () calls:

#include <android/log.h>
#define TAG "MY LOG"

__android_log_print (ANDROID_LOG_VERBOSE, TAG, "The value of 1 + 1 is %d", 1 + 1)
__android_log_print (ANDROID_LOG_WARN, TAG, "The value of 1 + 1 is %d", 1 + 1)
__android_log_print (ANDROID_LOG_DEBUG, TAG, "The value of 1 + 1 is %d", 1 + 1)
__android_log_print (ANDROID_LOG_INFO, TAG, "The value of 1 + 1 is %d", 1 + 1)
__android_log_print (ANDROID_LOG_ERROR, TAG, "The value of 1 + 1 is %d", 1 + 1)
Or use those in a more convenient way by defining corresponding macros:

#define LOGV(...) __android_log_print (ANDROID_LOG_VERBOSE, TAG, _ VA_ARGS_ )
#define LOGW(...) __android_log_print (ANDROID_LOG_WARN, TAG, _ VA_ARGS_ )
#define LOGD(...) __android_log_print (ANDROID_LOG_DEBRUG, TAG, _ VA_ARGS_ )
#define LOGI(...) __android_log_print (ANDROID_LOG_INFO, TAG, _ VA_ARGS_ )
#define LOGE(...) __android_log_print (ANDROID_LOG_ERROR, TAG, _ VA_ARGS_ )

Example:

int x = 42;
LOGD ("The value of x is %d", x);
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Read Android NDK online: https://riptutorial.com/android/topic/492/android-ndk
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C_hapter 20: Android Paypal Gateway
Integration

Remarks

Paypal provide us their own library for payment so it is now much secure and easy to implement in
our application. Below are the important step to do.

Examples

Setup paypal in your android code

1)First go through Paypal Developer web site and create an application.

2)Now open your manifest file and give the below permissions

<uses-permission android:name="android.permission.INTERNET" />
<uses-permission android:name="android.permission.ACCESS_NETWORK_STATE" />

3)And some required Activity and Services-

<service
android:name="com.paypal.android.sdk.payments.PayPalService"
android:exported="false" />
<activity android:name="com.paypal.android.sdk.payments.PaymentActivity" />
<activity android:name="com.paypal.android.sdk.payments.LoginActivity" />
<activity android:name="com.paypal.android.sdk.payments.PaymentMethodActivity" />
<activity android:name="com.paypal.android.sdk.payments.PaymentConfirmActivity" />
<activity android:name="com.paypal.android.sdk.payments.PayPalFuturePaymentActivity" />
<activity android:name="com.paypal.android.sdk.payments.FuturePaymentConsentActivity" />
<activity android:name="com.paypal.android.sdk.payments.FuturePaymentInfoActivity" />
<activity
android:name="io.card.payment.CardIOActivity"
android:configChanges="keyboardHidden |orientation" />
<activity android:name="io.card.payment.DataEntryActivity" />

4)Open your Activity class and set Configuration for your app-

//set the environment for production/sandbox/no netowrk
private static final String CONFIG_ENVIRONMENT = PayPalConfiguration.ENVIRONMENT_PRODUCTION;

5)Now set client id from the Paypal developer account- private static final String
CONFIG_CLIENT_ID ="PUT YOUR CLIENT ID"; 6)Inside onCreate method call the Paypal
service- Intent intent = new Intent(this, PayPalService.class);

intent.putExtra(PayPalService. EXTRA_PAYPAL_CONFIGURATION, config); startService(intent);

7)Now you are ready to make a payment just on button press call the Payment Activity-
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PayPalPayment thingToBuy = new PayPalPayment (new BigDecimal (1), "USD", "androidhub4you.com",
PayPalPayment .PAYMENT_INTENT_SALE) ;
Intent intent = new Intent (MainActivity.this,
PaymentActivity.class);
intent.putExtra (PaymentActivity.EXTRA_PAYMENT, thingToBuy);

startActivityForResult (intent, REQUEST_PAYPAIL_PAYMENT) ;

8)And finally from the onActivityResult get the payment response-

QOverride
protected void onActivityResult (int requestCode, int resultCode, Intent data) {

if (requestCode == REQUEST_PAYPAIL_PAYMENT) {
if (resultCode == Activity.RESULT_OK) {
PaymentConfirmation confirm = data
.getParcelableExtra (PaymentActivity.EXTRA_RESULT_CONFIRMATION) ;
if (confirm != null) {
try {

System.out.println ("Responseeee"+confirm);
Log.1 ("paymentExample", confirm.toJSONObject ().toString());

JSONObject jsonObj=new
JSONObject (confirm.toJSONObject () .toString());

String
paymentId=jsonObj.getJSONObject ("response") .getString ("id") ;
System.out.println ("payment id:-=="+paymentId) ;
Toast .makeText (getApplicationContext (), paymentId,
Toast .LENGTH_LONG) .show () ;
} catch (JSONException e) {
Log.e ("paymentExample", "an extremely unlikely failure

occurred: ", e);
}
}
} else if (resultCode == Activity.RESULT_CANCELED) {
Log.1 ("paymentExample", "The user canceled.");
} else if (resultCode == PaymentActivity.RESULT_EXTRAS_INVALID) {
Log.1i ("paymentExample", "An invalid Payment was submitted. Please see
the docs.");

Read Android Paypal Gateway Integration online:
https://riptutorial.com/android/topic/5895/android-paypal-gateway-integration
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C_hapter 21. Android Places API

Examples

Place Picker Usage Example

Place Picker is a really simple Ul widget provided by Places API. It provides a built-in map, current
location, nearby places, search abilities and autocomplete.

This is a sample usage of Place Picker Ul widget.

private static int PLACE_PICKER_REQUEST = 1;
private TextView txtPlaceName;

@Override

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

txtPlaceName = (TextView) this.findViewById(R.id.txtPlaceName) ;
Button btnSelectPlace = (Button) this.findViewById(R.id.btnSelectPlace);
btnSelectPlace.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View view) {
openPlacePickerView () ;

private void openPlacePickerView () {

PlacePicker.IntentBuilder builder = new PlacePicker.IntentBuilder();

try {
startActivityForResult (builder.build(this), PLACE_PICKER_REQUEST) ;

} catch (GooglePlayServicesRepairableException e) {
e.printStackTrace () ;

} catch (GooglePlayServicesNotAvailableException e) {
e.printStackTrace () ;

protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if (requestCode == PLACE_PICKER_REQUEST) {
if (resultCode == RESULT_OK) {
Place place = PlacePicker.getPlace(this, data);
Log.1 (LOG_TAG, String.format ("Place Name : %s", place.getName()));
Log.1 (LOG_TAG, String.format ("Place Address : %s", place.getAddress()));
Log.1i (LOG_TAG, String.format ("Place Id : %s", place.getId()));

txtPlaceName.setText (String.format ("Place : %s - %s" , place.getName () ,
place.getAddress()));
}
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Getting Current Places by Using Places API

You can get the current location and local places of user by using the Google Places API.

Ar firSt, you should call the piacepecect ionApi.getCurrentPlace () method in order to retrieve local

business or other places. This method returns a ri1-cerixe1inoodrusrer Object which contains a list

of r1acerikelinood Objects. Then, you can get a »1--- object by calling the
PlaceLikelihood.getPlace () method.

Important: You must request and obtain the access rine rocarzon permission in order to
allow your app to access precise location information.

private static final int PERMISSION_REQUEST_TO_ACCESS_LOCATION = 1;

private TextView txtLocation;
private GoogleApiClient googleApiClient;

@Override

protected void onCreate (@Nullable Bundle savedInstanceState) ({
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_location);

txtLocation = (TextView) this.findViewById(R.id.txtLocation);
googleApiClient = new GoogleApiClient.Builder (this)
.addApi (Places.GEO_DATA_APT)
.addApi (Places.PLACE_DETECTION_API)
.enableAutoManage (this, this)
.build();

getCurrentLocation () ;

private void getCurrentLocation () {

if (ActivityCompat.checkSelfPermission(this, Manifest.permission.ACCESS_FINE_LOCATION) !=

PackageManager .PERMISSION_GRANTED) {
Log.e (LOG_TAG, "Permission is not granted");

ActivityCompat.requestPermissions (this, new
String[] {Manifest.permission.ACCESS_FINE_LOCATION},PERMISSION_REQUEST_TO_ACCESS_LOCATION) ;

return;

Log.1i (LOG_TAG, "Permission is granted");

PendingResult<PlacelLikelihoodBuffer> result =
Places.PlaceDetectionApi.getCurrentPlace (googleApiClient, null);
result.setResultCallback (new ResultCallback<PlacelLikelihoodBuffer> () {
@Override
public void onResult (PlacelikelihoodBuffer likelyPlaces) ({

Log.1 (LOG_TAG, String.format ("Result received : %d " , likelyPlaces.getCount () ));

StringBuilder stringBuilder = new StringBuilder();

for (PlacelLikelihood placeLikelihood : likelyPlaces)
stringBuilder.append(String. format ("Place : '%s'
placelikelihood.getPlace () .getName()));
}
likelyPlaces.release();
txtLocation.setText (stringBuilder.toString()) ;
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@Override

public void onRequestPermissionsResult (int requestCode, String permissions[], int[]

grantResults) {
switch (requestCode) {
case PERMISSION_REQUEST_TO_ACCESS_LOCATION: {
// If the request is cancelled, the result arrays are empty.

if (grantResults.length > 0 && grantResults[0] ==

PackageManager .PERMISSION_GRANTED) {
getCurrentLocation () ;

} else {
// Permission denied, boo!
// Disable the functionality that depends on this permission.

}

return;

// Add further 'case' lines to check for other permissions this app might request.

@Override
public void onConnectionFailed (@NonNull ConnectionResult connectionResult) {

Log.e (LOG_TAG, "GoogleApiClient connection failed: " +
connectionResult.getErrorMessage());

}

Place Autocomplete Integration

The autocomplete feature in the Google Places API for Android provides place predictions to user.
While user types in the search box, autocomplete shows places according to user's queries.

AutoCompleteActivity.java

private TextView txtSelectedPlaceName;

@Override
protected void onCreate (@Nullable Bundle savedInstanceState) {

super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_autocomplete) ;

txtSelectedPlaceName = (TextView) this.findViewById(R.id.txtSelectedPlaceName) ;

PlaceAutocompleteFragment autocompleteFragment = (PlaceAutocompleteFragment)

getFragmentManager () . findFragmentById(R.id.fragment_autocomplete) ;

autocompleteFragment.setOnPlaceSelectedListener (new PlaceSelectionListener () {

@Override
public void onPlaceSelected(Place place) {
Log.1(LOG_TAG, "Place: " + place.getName());

txtSelectedPlaceName.setText (String.format ("Selected places : %s
place.getName (), place.getAddress()));
t

@Override
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public void onError (Status status) {
Log.1i (LOG_TAG, "An error occurred: " + status);
Toast .makeText (AutoCompleteActivity.this, "Place cannot be selected!!",
Toast .LENGTH_SHORT) .show () ;
}
P

activity _autocomplete.xml

<fragment
android:id="Q@+id/fragment_autocomplete"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:name="com.google.android.gms.location.places.ui.PlaceAutocompleteFragment"

/>

<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/txtSelectedPlaceName"
android:layout_margin="20dp"
android:padding="15dp"
android:hint="@string/txt_select_place_hint"
android:textSize="@dimen/place_autocomplete prediction_ primary_text"/>

Adding more than one google auto complete activity.

public static final int PLACE_AUTOCOMPLETE_FROM_PLACE_REQUEST_CODE=1;
public static final int PLACE_AUTOCOMPLETE_TO_PLACE_REQUEST_CODE=2;

fromPlaceEdit.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v) {

try {
//Do your stuff from place
startActivityForResult (intent,
PLACE_AUTOCOMPLETE_FROM_PLACE_REQUEST_CODE) ;

} catch (GooglePlayServicesRepairableException e) {
// TODO: Handle the error.

} catch (GooglePlayServicesNotAvailableException e) {
// TODO: Handle the error.

)i

toPlaceEdit.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v) {

try {
//Do your stuff to place
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startActivityForResult (intent, PLACE_AUTOCOMPLETE_TO_PLACE_REQUEST_CODE) ;

} catch (GooglePlayServicesRepairableException e) {
// TODO: Handle the error.

} catch (GooglePlayServicesNotAvailableException e) {
// TODO: Handle the error.

1)
@Override
protected void onActivityResult (int requestCode, int resultCode, Intent data) {
if (requestCode == PLACE_AUTOCOMPLETE_FROM_PLACE_REQUEST_CODE) {

if (resultCode == RESULT_OK) {
//Do your ok >from place< stuff here

} else if (resultCode == PlaceAutocomplete.RESULT_ERROR) {
//Handle your error >from place<

} else if (resultCode == RESULT_CANCELED) {

// The user canceled the operation.

}

} else if (requestCode == PLACE_AUTOCOMPLETE_TO_PLACE_REQUEST_CODE) {
if (resultCode == RESULT_OK) {
//Do your ok >to place< stuff here
} else if (resultCode == PlaceAutocomplete.RESULT_ERROR) {
//Handle your error >to place<
} else if (resultCode == RESULT_CANCELED) {

// The user canceled the operation.

Setting place type filters for PlaceAutocomplete

In some scenarios, we might want to narrow down the results being shown by
PlaceAutocomplete to a specific country or maybe to show only Regions. This can be achieved
by setting an AutocompleteFilter on the intent. For example, if | want to look only for places of
type REGION and only belonging to India, | would do the following:

MainActivity.java

public class MainActivity extends AppComatActivity {

private static final int PLACE_AUTOCOMPLETE_REQUEST_CODE = 1;
private TextView selectedPlace;

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

selectedPlace = (TextView) findViewById(R.id.selected_place);
try {
AutocompleteFilter typeFilter = new AutocompleteFilter.Builder ()
.setTypeFilter (AutocompleteFilter.TYPE_FILTER_REGIONS)
.setCountry ("IN")
Jbuild() ;

Intent intent =
new PlaceAutocomplete.IntentBuilder (PlaceAutocomplete.MODE_FULLSCREEN)
.setFilter (typeFilter)
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.build(this);
startActivityForResult (intent, PLACE_AUTOCOMPLETE_REQUEST_CODE) ;

} catch (GooglePlayServicesRepairableException
| GooglePlayServicesNotAvailableException e) {
e.printStackTrace () ;

protected void onActivityResult (int requestCode,
int resultCode, Intent data) {
super.onActivityResult (requestCode, resultCode, data);

if (requestCode == PLACE_AUTOCOMPLETE_REQUEST_CODE && resultCode == Activity.RESULT_OK) {
final Place place = PlacePicker.getPlace(this, data);
selectedPlace.setText (place.getName () .toString () .toUpperCase()) ;
} else {
Toast .makeText (MainActivity.this, "Could not get location.",
Toast .LENGTH_SHORT) .show () ;
}

activity_main.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent">

<TextView
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:id="@+id/selected_place"/>

</LinearLayout>

The PlaceAutocomplete will launch automatically and you can then select a place from the
results which will only be of the type REGION and will only belong to the specified country. The
intent can also be launched at the click of a button.

Read Android Places API online: https://riptutorial.com/android/topic/4111/android-places-api

https://riptutorial.com/ 128


https://riptutorial.com/android/topic/4111/android-places-api

C_hapter 22: Android programming with Kotlin

Introduction

Using Kotlin with Android Studio is an easy task as Kotlin is developed by JetBrains. It is the same
company that stands behind IntelliJ IDEA - a base IDE for Android Studio. That is why there are
almost none problems with the compatibility.

Remarks

If you want to learn more about Kotlin Programming Language check out Documentation.

Examples

Installing the Kotlin plugin
First, you'll need to install the Kotlin plugin.
For Windows:
* Navigate t0 File — settings — Plugins — Install JetBrains plugin
For Mac:

i Navigate {0 Android studio — Preferences — Plugins — Install JetBrains plugin

And then search for and install Kotlin. You'll need to restart the IDE after this completes.
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and then add Kotlin support to it or modify your existing project. To do it, you have to:

1. Add dependency to a root gradle file - you have to add the dependency for xot1in-android
plugin to a root build.gradie file.

buildscript {

repositories {
jcenter ()
}
dependencies {
classpath 'com.android.tools.build:gradle:2.3.1"
classpath 'org.jetbrains.kotlin:kotlin-gradle-plugin:1.1.2"

allprojects {
repositories {
jcenter ()

task clean(type: Delete) {
delete rootProject.buildDir

2. Apply Kotlin Android Plugin - simply add app1y plugin: 'kotlin-android' t0 @ module
build.gradlef“e.

3. Add dependency to Kotlin stdlib - add the dependency to 'org.jetbrains.kotlin:kotlin-
stdlib:1.1.2' to the dependency section in a module build.gradie file.

For a new project, build.gradle file could looks like this:

apply plugin: 'com.android.application'
apply plugin: 'kotlin-android'

android {
compileSdkVersion 25
buildToolsVersion "25.0.2"
defaultConfig {
applicationId "org.example.example"
minSdkVersion 16
targetSdkVersion 25
versionCode 1
versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"
}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile ('proguard-android.txt'), 'proguard-rules.pro'

dependencies {
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compile 'org.jetbrains.kotlin:kotlin-stdlib:1.1.1"'
compile 'com.android.support.constraint:constraint-layout:1.0.2"
compile 'com.android.support:appcompat-v7:25.3.1"

androidTestCompile ('com.android.support.test.espresso:espresso-core:2.2.2"', {
exclude group: 'com.android.support', module: 'support-annotations'

})

testCompile 'junit:junit:4.12"

Creating a new Kotlin Activity

1. Click tO File — New — Kotlin Activity.

2. Choose a type of the Activity.

3. Select name and other parameter for the Activity.
4. Finish.
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Final class could look like this:

import android.support.v7.app.AppCompatActivity
import android.os.Bundle

class MainActivity : AppCompatActivity () {

override fun onCreate (savedInstanceState: Bundle?) {
super.onCreate (savedInstanceState)
setContentView (R.layout.activity_main)
}
}
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Converting existing Java code to Kotlin

Kotlin Plugin for Android Studio support converting existing Java files to Kotlin files. Choose a
Java file and invoke action Convert Java File to Kotlin File:

public class MainActivity extends ActionBarActivity {

@Override

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

Enter action or option name: | Includ

@overri Q. Convert Java F Kotlin

PUbLiC puurcon Ui ColcuuL TULSEIC U e e
// Convert Java File to Kotlin File ('\.ﬁﬁﬁj)
.menu.menu_main,

m
return true;

Starting a new Activity

fun startNewActivity () {
val intent: Intent = Intent (context, Activity::class.java)
startActivity (intent)

}

You can add extras to the intent just like in Java.

fun startNewActivityWithIntents () {
val intent: Intent = Intent (context, Activity::class.java)
intent.putExtra (KEY_NAME, KEY_VALUE)
startActivity (intent)

}

Read Android programming with Kotlin online: https://riptutorial.com/android/topic/9623/android-
programming-with-kotlin
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C_hapter 23: Android Sound and Media

Examples

How to pick image and video for api >19

Here is a tested code for image and video.It will work for all APIs less than 19 and greater than 19
as well.

Image:

if (Build.VERSION.SDK_INT <= 19) {
Intent i = new Intent();
i.setType ("image/*");
i.setAction (Intent .ACTION_GET_CONTENT) ;
i.addCategory (Intent .CATEGORY_OPENABLE) ;
startActivityForResult (i, 10);
} else if (Build.VERSION.SDK_INT > 19) {
Intent intent = new Intent (Intent.ACTION_PICK,
android.provider.MediaStore.Images.Media.EXTERNAL_CONTENT_URI) ;
startActivityForResult (intent, 10);

Video:

if (Build.VERSION.SDK_INT <= 19) {
Intent i = new Intent();
i.setType ("video/*");
i.setAction (Intent .ACTION_GET_CONTENT) ;
i.addCategory (Intent .CATEGORY_OPENABLE) ;
startActivityForResult (i, 20);
} else if (Build.VERSION.SDK_INT > 19) {
Intent intent = new Intent (Intent.ACTION_PICK,
android.provider.MediaStore.Video.Media.EXTERNAL_CONTENT_URTI) ;
startActivityForResult (intent, 20);

@Override
public void onActivityResult (int requestCode, int resultCode, Intent data) {
super.onActivityResult (requestCode, resultCode, data);
if (resultCode == Activity.RESULT_OK) {

if (requestCode == 10) {

Uri selectedImageUri = data.getDatal();

String selectedImagePath = getRealPathFromURI (selectedImageUri) ;
} else if (requestCode == 20) {

Uri selectedVideoUri = data.getData();

String selectedVideoPath = getRealPathFromURI (selectedVideoUri) ;

public String getRealPathFromURI (Uri uri) {
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if (uri == null) {
return null;
}
String[] projection = {MediaStore.Images.Media.DATA};
Cursor cursor = getActivity().getContentResolver () .query (uri, projection, null,
null, null);
if (cursor !'= null) {
int column_index = cursor
.getColumnIndexOrThrow (MediaStore.Images.Media.DATA) ;
cursor.moveToFirst () ;
return cursor.getString(column_index);
}

return uri.getPath();

Play sounds via SoundPool

public class PlaySound extends Activity implements OnTouchListener {
private SoundPool soundPool;
private int soundID;
boolean loaded = false;

/** Called when the activity is first created. */
@Override
public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.main) ;
View view = findViewById(R.id.textViewl) ;
view.setOnTouchListener (this);
// Set the hardware buttons to control the music
this.setVolumeControlStream (AudioManager.STREAM MUSIC) ;
// Load the sound
soundPool = new SoundPool (10, AudioManager.STREAM_MUSIC, O0);
soundPool.setOnLoadCompletelListener (new OnLoadCompletelListener () {
@Override
public void onLoadComplete (SoundPool soundPool, int sampleId,
int status) {
loaded = true;

}) i

soundID = soundPool.load(this, R.raw.soundl, 1);

@Override
public boolean onTouch (View v, MotionEvent event) {
if (event.getAction() == MotionEvent.ACTION_DOWN) {
// Getting the user sound settings
AudioManager audioManager = (AudioManager)
getSystemService (AUDIO_SERVICE) ;
float actualVolume = (float) audioManager
.getStreamVolume (AudioManager.STREAM _MUSIC) ;
float maxVolume = (float) audioManager
.getStreamMaxVolume (AudioManager.STREAM_MUSIC) ;
float volume = actualVolume / maxVolume;
// Is the sound loaded already?
if (loaded) {
soundPool.play (soundID, volume, volume, 1, 0, 1f);
Log.e("Test", "Played sound");
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}
}

return false;

Read Android Sound and Media online: https://riptutorial.com/android/topic/4730/android-sound-
and-media
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C_hapter 24. Android Studio

Examples

Filter logs from Ul
Android logs can be filtered directly from the Ul. Using this code

public class MainActivity extends AppCompatActivity {
private final static String TAGl = MainActivity.class.getSimpleName () ;
private final static String TAG2 = MainActivity.class.getCanonicalName () ;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_main);
Log.e (TAGLl, "Log from onCreate method with TAG1");
Log.1(TAG2,"Log from onCreate method with TAG2");

If | use the regex Tac1|tac2 and the level verbose | get

01-14 10:34:46.961 12880-12880/android.doc.so.thiebaudthomas.sodocandroid E/MainActivity: Log
from onCreate method with TAGL

01-14 10:34:46.961 12880-12880/android.doc.so.thiebaudthomas.sodocandroid
I/androdi.doc.so.thiebaudthomas.sodocandroid.MainActivity: Log from onCreate method with TAG2

Android Maonitor

M8 Emulator unknown emulator-5554 [DISCONNECTED]

B xiogeat M Memory +* M CPU cPu -+ N

@1-14 1@:34:46.96 2B80-12880/and 0, thiebaudthomas. s android I/androdi.

The level can be set to get logs with given level and above. For example the verbose level will

catch verbose, debug, info, warn, error and assert'OgS.

Using the same example, if | set the level to error, | ONly get
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01-14 10:34:46.961 12880-12880/androdi.doc.so.thiebaudthomas.sodocandroid E/MainActivity: Log
from onCreate method with TAG1

Android Monitor

@ Emulator unknown androdi.doc.so.thiebaudthomas.sodocandroid

B i jogeat [0 Memory -+ ¥ CPU GPU [ Metwork

Create filters configuration

Custom filters can be set and save from the Ul. In the androiavonitor tab, click on the right
dropdown (must contains show only selected application Ol No filters) and select eqit filter

configuration.

Enter the filter you want

Tag10r2
Tagl0r2 y one or several filtering parameters:

Q. MainActivity

Qr TAG[12]

Fackage Mame: Q-

PID:

Log Lewvel:

Cancel

And use it (you can selected it from the same dropdown)
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Android Maonitor

¥ Emulater unknown androdi.doc.so.thiebaudthomas.sodocandroid

LO T logcat [ | Memory ™ cru GPU B retwork

@1-14 18:34:46.961 12880-12880/androdi.doc. so. thiebaudthomas. sodocandroid Ifandrodi.c

Important If you add an input in the filter bar, android studio will consider both your filter and your
input.

With both input and filter there is no output

Android Maonitor

[ Emulater unknown androdi.doc.so.thiebaudthomas.sodocandroid

B3 g ogeat [ Memary ™ cru GPU B retwork

Without filter, there is some outputs
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[ Emulator unknown androdi.doc.so.thiebaudthomas . sodocandroid

B3 g ogcat M) Memory +- ™ CPU GPU -+ [ Network

Jandrodi

Custom colors of logcat message based on message importance

Go to File -> Settings -> Editor -> Colors & Fonts -> Android Logcat

Change the colors as you need:

_ =
Error Foreground |
Info [] Background
Verbose
Warning [ Errer stripe rnark

|:| Effects

| Underscoret

|:| Lze inherited attribu

'Console—5Standa
of Cone

08-03 13:31:16.196: DEBUG/dalvilkvm(2227): HeapWorker thread shutting down

13:31:16.756: INFO/dalvikvim({2234): Debugger is actiwve

8-03 16:26:45.965: WARN/ActivityManager(564): Launch timeocut has expired, giving up wake lock!

08-04 16:19:11.166: ERROR/AndroidBuntime (46287): Uncaught handler: thread main exiting due to uncaught e:
g-04 l16:24:11.166: ASSERT/Assertion(4627): Expected true but was false

o I = T ) I SV L % B ]
=]
[xe]
|
[
Ll

Choose the appropriate color:
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Scheme: | Default col

Aszert
Debug
Error
Info
Verbose

Warning

08-03 13:31
08-03 13:31
08-03 16:28
0g-04 16:19
02-04 16:24

o I = T ) DY =S LI S R

Select Color

:

|F‘.GE= "

: 1€
:1€
14
111
:11

Enable/Disable blank line copy

[] Bold

Foreground
|| Background

[ Error stripe mark

Underscore

|:| Uze inherted attribu

|:| Effects

'Console—5tand;
of Con

wtes mer Ser AT
bRl k.

m
a1}
A
. )

g . down

¥pired, giving up wake lock!
hread main exiting dues to uncaught e

‘alse

ctrl + alt + shift + / (emd + alt + shift + / ON Macos) Should show you the following dialog:

Maintenance

Registry...

1.
2. Ul Debugger
2. Dump lookup element weights to log

Clicking on registry you will get
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I Registry 1

l} —
| Key | Value
editor.skip.copy.and. cut.for.empty.selection

:I actionSystem.assertFocusicce,..
actionSystem.autoSelectTimeout 1000

actionSystem.commandProcess... 30000

actionSystem.enablefbbreviatio...
actionSystem, extendedkeyCode... [_] -
actionSystem.fixLostTyping
i actionSystem. fixMullFocusedCo...
g actionSystem. fixStickyFocusedw...
|~ actionSystem.focusldleTimeout 20
actionSystem.force.alt.gr []
actionSystem. keyGestureDbIClic... 5§50
7 actionSystem.keyGestureHoldTi... 400
: actionSystem. keyGestures.ena... ]
actionSystem.mac.screenMenu... |:|
) actionSystem.mouseGesturesE,..
actinnSvstem. noContext Comno... [

Description

The key you want to enable/disable is

editor.skip.copy.and.cut.for.empty.selection
Tested 0oN Linux Ubuntu and Macos.

Android Studio useful shortcuts

The following are some of the more common/useful shortcuts.

These are based on the default IntelliJ shortcut map. You can switch to other common IDE

shortcut maps viadrile -> Settings -> Keymap -> <Choose Eclipse/Visual Studio/etc from Keymaps
dropdown>
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Format code

Add unimplemented methods
Show logcat

Build

Build and Run

Find

Find in project

Find and replace

Find and replace in project
Override methods

Show project

Hide project - logcat
Collapse all

View Debug Points

Expand all

Open Settings

Select Target (open current file in Project view)
Search Everywhere

Code | Surround With

Create method form selected code

Refactor:

CTRL + ALT + L

CTRL + I

ALT + 6

CTRL + F9

CTRL *+ F10

CIRL + F

CTRLTSHIFT + F

CTRL + R

CTRL *+ SHIFT + R

CTRL + 0O

ALT + 1

SHIFT + ESC

CTRL + SHIFT + NumPad +
CTRL + SHIFT + F8

CTRL + SHIFT + NumPad -
ALT + s

ALT + F1 — ENTER

sutrr — sutrT (Double shift)
CTRL — ALT + T

ALT + CTRL

Refactor This (menu/picker for all applicable refactor

actions of the current element)

Rename

Mac ctrr + T - Win/Linux cTrr +
ALT + T

SHIFT + F6
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Mac cvp + art + m - Win/Linux

CTRL + ALT + M

Extract Method

Mac cvp + art + p - Win/Linux

CTRL + ALT + P

Extract Parameter

Mac cvp + arT + v - Win/Linux
CTRL + ALT + VvV

Extract Variable

Android Studio Improve performance tip

Enable Offline Work:

1. Click File -> Settings. Search for "gradle” and click in off1ine work box.
2. Go to Compiler (in same settings dialog just below cradie) and add --offiine tO command-1ine
options text box.

Improve Gradle Performance

Add following two line of code in your gradle.properties file.

org.gradle.daemon=true
org.gradle.parallel=true

Increasing the value Of -xmx and -xms IN studio.vmoptions file

-Xms1024m

—Xmx4096m
—XX:MaxPermSize=1024m
—XX:ReservedCodeCacheSize=256m
—XX:+tUseCompressedOops

Window

%USERPROFILE%.{FOLDER_NAME}\studio.exe.vmoptions and/or
%USERPROFILE%.{FOLDER_NAME}\studio64.exe.vmoptions

Mac
~/Library/Preferences/{FOLDER_NAME}/studio.vmoptions
Linux

~/ {FOLDER_NAME}/studio.vmoptions and/or
~/ {FOLDER_NAME]}/studio64.vmoptions

Setup Android Studio
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System Requirements

* Microsoft® Windows® 8/7/Vista/2003 (32 or 64-bit).
* Mac® OS X® 10.8.5 or higher, up to 10.9 (Mavericks)
» GNOME or KDE desktop

Installation
Window

1. Download and install JDK (Java Development Kit) version 8
2. Download Android Studio
3. Launch android studio.exe then mention JDK path and download the latest SDK

Linux

1. Download and install JDK (Java Development Kit) version 8

2. Download Android Studio

3. Extract the zip file

4. Open terminal, cd to the extracted folder, cd to bin (example cd android-studio/bin)
5. Run ./studio.sh

View And Add Shortcuts in Android Studio

By going to Settings >> Keymap A window will popup showing All the editor actions With the their
name and shortcuts. Some of the editor actions do not have shortcuts. So right click on that and
add a new shortcut to that.

Check the image below
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@
I~ Appearance & Behavior

) Keymap

Keymaps:|DEfau|'tCDp]|" n l Copy ‘ | Reset ‘ | Delete ‘

v Editor T = @ G

& General . caitor At
¥ t ct
¥ Colors & Fonts 4 Editor 1ens
Add or Bemove Caret
Font |
Add Rectangular Selection on Mouse Drag
General o
Language Defaults ackspace

Console Colors Choose Lockup ltem

Choose Lockup ltem and Invoke Complete Statement
Console Font

Choose Lockup ltem and Insert Dot
Custom

Choose Lookup Item Replace

Debugger o - s
CiCes one Laret Above

Clone Caret Below

lava
% Caret to Code Block End
Android Logeat ovE aretio hode BlockEn
a Move Caret to Code Block End with Selection
roo
HTMET Mowve Caret to Code Block Start
1SON Move Caret to Code Block Start with Selection
) Complete Current Statement
Properties )
Create Rectangular Selection
Regbxp Cut Line Backward
YML Cl.J ine E.C Ear':|
Diff ut up to Line En
) Decrease Font Size
File Status
Delete Line
By Scope )
Delete to Line End
P Code Style
i Delete to Line Start
Inspections Delete to Word End
File and Code Termplates Fiete to TYord En .
Delete to Weord End in Different "CamelHumps" Mode

File Encedings

Gradle build project takes forever

Android Studio -> Preferences -> Gradle -> Tick Offline work and then restart your Android
studio.

Reference screenshot:
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1 . .

( offline ) Build, Execution, D

Keyma
L Linked Gradle proje!

Vv Build, Execution, Deployment

v Build Tools C wall-splash-andro

Gradle

Project-level setting:

(o) Use default g

) Use local gra

Gradle home:
Global Gradle settin

| Offline work

Service directory |
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» Assets folder will be under MAIN folder with the same symbol as RES folder.
* In this example | put a font file.

¥ LEapp

with Gradle

Read Android Studio online: https://riptutorial.com/android/topic/107/android-studio
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C_hapter 25: Android Things

Examples

Controlling a Servo Motor

This example assumes you have a servo with the following characteristics, which happen to be
typical:

movement between 0 and 180 degrees
pulse period of 20 ms

minimum pulse length of 0.5 ms
maximum pulse length of 2.5 ms

You need to check if those values match your hardware, since forcing it to go outside its specified
operating range can damage the servo. A damaged servo in turn has the potential to damage your
Android Things device. The example servocontrolier class consists of two methods, setup () and

setPosition ().

public class ServoController {
private double periodMs, maxTimeMs, minTimeMs;
private Pwm pin;

public void setup (String pinName) throws IOException {

periodMs = 20;
maxTimeMs = 2.5;
minTimeMs = 0.5;

PeripheralManagerService service = new PeripheralManagerService();
pin = service.openPwm(pinName) ;

pin.setPwmFrequencyHz (1000.0d / periodMs) ;
setPosition (90) ;
pin.setEnabled (true);

public void setPosition (double degrees) {
double pulselLengthMs = (degrees / 180.0 * (maxTimeMs — minTimeMs)) + minTimeMs;

if (pulselengthMs < minTimeMs) {
pulselengthMs = minTimeMs;

} else if (pulselLengthMs > maxTimeMs) {
pulselengthMs = maxTimeMs;

double dutyCycle = pulselLengthMs / periodMs * 100.0;
Log.1i(TAG, "Duty cycle = " + dutyCycle + " pulse length = " + pulseLengthMs) ;
try {

pin.setPwmDutyCycle (dutyCycle) ;

} catch (IOException e) {
e.printStackTrace () ;
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You can discover pin names that support PWM on your device as follows:

PeripheralManagerService service = new PeripheralManagerService () ;
for (String pinName : service.getPwmList () ) {
Log.1i("ServoControlled", "Pwm pin found: " + pinName) ;

In order to make your servo swinging forever between 80 degrees and 100 degrees, you can
simply use the following code:

final ServoController servoController = new ServoController (pinName) ;

Thread th = new Thread(new Runnable () {
@Override
public void run() {
while (true) {
try {
servoController.setPosition (80) ;
Thread.sleep(500);
servoController.setPosition (100) ;
Thread.sleep(500);
} catch (InterruptedException e) {
e.printStackTrace();

1)
th.start ();

You can compile and deploy all of the above code without actually hooking any servo motors to
the computing device. For the wiring, refer to your computing device pinout chart (e.g. a Raspberry
Pi 3 pinout chart is available here).

Then you need to hook your servo to Vcc, Gnd, and signal.

Read Android Things online: https://riptutorial.com/android/topic/8938/android-things
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Remarks

Android
version

Release date

Build.VERSION_CODES

Angel Cake
(Alpha)

Battenberg
(Beta)

Cupcake

Donut

Eclair

Froyo

Gingerbread

Honeycomb

Ice Cream
Sandwich

1.0

11

15

1.6

2.0

2.0.1

2.1

2.2

2.3

2.3.3

3.0

3.1

3.2

4.0

4.0.3

23 September
2008

9 February
2009

30 April 2009

15 September
2009

26 October
2009

3 December
2009

12 January
2010

20 May 2010

6 December
2010

9 February
2011

22 February
2011

10 May 2011
15 July 2011

19 October
2011

16 December
2011

10

11

12

13

14

BASE

BASE_1 1

CUPCAKE

DONUT

ECLAIR

ECLAIR_0_1

ECLAIR_MR1

FROYO

GINGERBREAD

GINGERBREAD_MR1

HONEYCOMB

HONEYCOMB_MR2

HONEYCOMB_MR1

ICE_CREAM_SANDWICH

ICE_CREAM_SANDWICH_MR1
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A weesedhie | S0

Build.VERSION_CODES

version level
Jelly Bean 4.1 9 July 2012 16 JELLY BEAN
13 November
4.2 2012 17 JELLY BEAN_ MR1
4.3 24 July 2013 18 JELLY BEAN_MR2
. 31 October
KitKat 4.4 2013 19 KITKAT
25 July 2014 20 KITKAT _WATCH
) 17 October
Lollipop 5.0 2014 21 LOLLIPOP
5.1 9 March 2015 22 LOLLIPOP_MR1
5 October
Marshmallow 6.0 2015 23 M
22 August
Nougat 7.0 2016 24 N
5 December
7.1.1 2016 25 N_MR1

Examples

Checking the Android Version on device at runtime

Build.veErsTon_copes IS an enumeration of the currently known SDK version codes.

In order to conditionally run code based on the device's Android version, use the targetapi
annotation to avoid Lint errors, and check the build version before running the code specific to the
API level.

Here is an example of how to use a class that was introduced in API-23, in a project that supports
API levels lower than 23:

@Override
@TargetApi (23)
public void onResume () {
super.onResume () ;
if (android.os.Build.VERSION.SDK_INT <= Build.VERSION_CODES.M) {
//run Marshmallow code
FingerprintManager fingerprintManager =
this.getSystemService (FingerprintManager.class);
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Read Android Versions online: https://riptutorial.com/android/topic/3264/android-versions
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C_hapter 27. Android Vk Sdk

Examples

Initialization and login

1. Create a new application here: create application

2. Choose standalone applicaton and confirm app creation via SMS.

3. Fill Package namefor Android as your current package name. You can get your package
name inside android manifest file, at the very begginning.

4. Get your Certificate fingerprint by executing this command in your shell/cmd:

keytool —-exportcert —-alias androiddebugkey -keystore path-to-debug-or-production-keystore -
list -v

You can also get this fingerprint by SDK itself:

String[] fingerprints = VKUtil.getCertificateFingerprint (this, this.getPackageName ());
Log.d("MainActivity", fingerprints[0]);

5. Add recieved fingerprint into your Signing certificate fingerprint for Android: field in Vk
app settings (where you entered your package name)

6. Then add this to your gradle file:

compile 'com.vk:androidsdk:1.6.5"

8. Initialize the SDK on startup using the following method. The best way is to call it in the
Applications onCreate method.

private static final int VK_ID = your_vk_id;
public static final String VK_API_VERSION = "5.52"; //current version
@Override
public void onCreate() {
super.onCreate () ;
VKSdk.customInitialize (this, VK_ID, VK_API_VERSION) ;

This is the best way to initizlize VKSdk. Don't use the methid where VK _ID should be placed
inside strings.xml because api will not work correctly after it.

9. Final step is to login using vksdk.

public static final String[] VK_SCOPES = new String[]{
VKScope.FRIENDS,
VKScope .MESSAGES,
VKScope .NOTIFICATIONS,
VKScope.OFFLINE,
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VKScope.STATUS,

VKScope.STATS,

VKScope .PHOTOS
i

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

someButtonForLogin.setOnClickListener (new View.OnClickListener () {
@Override
public void onClick (View v) {
VKSdk.login (this, VK_SCOPES);

@Override

protected void onActivityResult (int requestCode, int resultCode, Intent data) {
super.onActivityResult (requestCode, resultCode, data);
VKSdk.onActivityResult (requestCode, resultCode, data, new VKCallback<VKAccessToken> ()

@Override
public void onResult (VKAccessToken res) {
res.accessToken; //getting our token here.

@Override
public void onError (VKError error) {
Toast .makeText (SocialNetworkChooseActivity.this,
"User didn't pass Authorization", Toast.LENGTH_SHORT) .show () ;

Read Android Vk Sdk online: https://riptutorial.com/android/topic/6046/android-vk-sdk
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C_hapter 28. Android-x86 in VirtualBox

Introduction

The idea of this section is to cover how to install and use the VirtualBox with Android-x86 for
debugging purposes. This is a difficult task because there are differences between versions. For
the moment I’'m going to cover 6.0 which is the one that | had to work with and then we'll have to
find similarities.

It doesn't cover VirtualBox or a Linux in detail but it shows the commands I've used to make it
work.

Examples

Virtual Machine setup

These are my VirtualBox settings:

* OS Type: Linux 2.6 (I've user 64bit because my computer can support it)

* Virtual hard drive size: 4Gb

* Ram Memory: 2048

* Video Memory: 8M

» Sound device: Sound Blaster 16.

» Network device: PCnet-Fast Ill, attached to NAT. You can also use bridged adapter, but you
need a DHCP server in your environment.

The image used with this configuration has been android-x86_64-6.0-r3.iso (it is 64bit)
downloaded from hitp://www.android-x86.org/download. | suppose that it also works with 32bit
version.

Virtual hard drive Setup for SDCARD Support

With the virtual hard drive just created, boot the virtual machine with the android-x86 image in the
optical drive.
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£53 Android 6.0 (64-bit) - Settings ? >

Storage
Storage Tree Attributes
> Controller: IDE Optical Drive: E_IDE Secondary Master x I@
B @ android-x86_64-6.0+3.is0 [ Live CO/OVD
4® Controller: SATA Information
A Type: I
i}i Audio & Android 6.0 (54-bit).vdi ype: mage
Size: 677,00 MB
E‘ Metwork Location: C:YWsers\kikonco\Downloads\and...
Attached to: —
@ Serial Ports
@ uss
ﬁ Shared Folders
E User Interface
EE&&

0K | | Cancel

Once you boot, you can see the grub menu of the Live CD
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@ Android 6.0 (B4-bit) [Running] - Oracle VM VirtualBox — O =
File Machine Wiew Input Devices Help
Android—x86 Live & Installation CD 6.0-r3
.ive CD - Run Android-x86 without installation
DEREIE=IESH Mo d e

OERCD = Debug mode
alllation = Install Android—=86 to harcddisk

Eress [Tablf tof ed it opbions

android-x86.org anaaod
B @ &P @M@ { ¥ ¥ cTRLDERECHA

Choose the Debug Mode Option, then you should see the shell prompt. This is a busybox shell.
You can get more shell by switching between virtual console Alt-F1/F2/F3.

Create two patrtitions by fdisk (some other versions would use cfdisk). Format them to ext3. Then
reboot:

# fdisk /dev/sda

Then type:

"n" (new partition)

"p" (primary partition)

"1" (1st partition)

"1" (first cylinder)

"261" (choose a cylinder, we'll leave 50% of the disk for a 2nd partition)

"2" (2nd partition)
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"262" (262nd cylinder)
"522" (choose the last cylinder)

"w" (write the partition)

#mdev -s

#mke2fs —-j -L DATA /dev/sdal
#mke2fs —-j -L SDCARD /dev/sda2
#reboot -f

When you restart the virtual machine and the grub menu appears and you will be able edit the
kernel boot line so you can add paTta=sda1 spcarp=sda2 Options to point to the sdcard or the data
partition.

Installation in partition

With the virtual hard drive just created, boot the virtual machine with the android-x86 image as the
optical drive.

@ Android 6.0 (B4-bit) [Running] - Oracle VM VirtualBox — O >
File Machine WView Input Devices Help
fndroid—xB86 Live & Installation CD 6.0-r3
.ive CD — Run Android-xB6 without installation
GTR=UESA S mode

ORI Debig: mode
alllation = Install Androids =86 to havddisk

Press [Tabl to) edit options

android-x86.org an>201d
B @ &P & ] M= @& { (9 ¥ cTRL DERECHA

In the booting options of the Live CD choose "Installation - Install Android to hard disk”
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Choose the sdal partition and install android and we'll install grub.

Reboot the virtual machine but make sure that the image is not in the optical drive so it can restart
from the virtual hard drive.

':3 Android 6.0 (84-bit) - Settings

[

General

= Systemn

Display
Storage
Audio
Metwork
Serial Ports
UsE

Shared Folders

DY hav¥YEDE

Uzer Interface

‘ Storage

Storage Tree Attributes

% Controller: IDE & o Mame: |IDE
4™ Controller: SATA Type: |PIIN4

Android 6.0 (54-bit). vdi

IUse Host IjO Cache

Cancel

In the grub menu we need to edit kernel like in the "Android-x86 6.0-r3" option so press e.
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7.d Android 6.0 (64-bit) [Running] - Oracle VM VirtualBox — O =

File Machine Wiew Input Devices Help

Trusted GRUB 1.1.5 (http: /strustedgrub.sf .net)
[ Ho TPH detected?t 1 (639K lower ~ S5Z23200K upper memory)

kernel rsandroid-6.0-r3-kernel wvga=ask root=rsdevsram@ 3RC=randroid-6.0=
initrd randroid-6.0-r3/initrd. img

Prezz 'b’ to boot, 'e’ to edit the zelected command in the
boot sequence, ‘c’ for a command-line, "o’ to open a new line
after (0" for before) the selected line, 'd’ to remove the

selected line, '~7nN’ to search, or escape to go back to the main menu.

B P & = @& {3 (¥ (8 cTRL DERECHA

Then we substitute "quiet" with "vga=ask" and add the option "SDCARD=sda2"

In my case, the kernel line looks like this after modified:

kenel /android-6.0-r3/kernel vga=ask root=ram0 SRC=/android-6/android-6.0-r3 SDCARD=sda2

Press b to boot, then you'll be able to choose the screen size pressing ENTER (the vga=ask option)
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7.d Android 6.0 (64-bit) [Running] - Oracle VM VirtualBox — O =

File Machine Wiew Input Devices Help
Trusted GRUB now booting command-list

Progress: & ress <ENTER> to see wvideo modes available, <{S5PACE> to continue,
or wait 30 se
Resolution: Type: Mode: Resolution: Type: Mode: Resolution: Type:
BOx25 UGA 1 Fo1 8Ox50 UGA Foz 80x43 UGA
BOxZ28 UGA Fa@s 80x30 UGA FO6 80x34 UGA
80x60 UGA JO0 H40x400x8 UESA 301 bH40x480x8 UESA
800xb00x8 UESA 35 10Z24x768x8 UESA JO? 1280x1024x8 UESA
3Z0xZ00x15 UESA JOE 3Z20xZ00x16 UESA JOF 3JZ20xZ00xZ4 UESA
640x480x15 UESA 311 640x480x16 UESA 31Z b640x480xZ4 UESA
B800x600x15 UESA J14 BOOx600x16 UESA 315 B0O0x600xZ4 UESA
1024x768x15 UESA 317 1024x768x16 UESA 318 1024x768xZ4 VUESA
1280x1024x15 UESA 3ia 1Z280x1024x16 UESA J31B 1Z280x1024xZ24 UESA
JZ0xZ00x32 VUESA 341 6H40x400x3Z2 UESA 342 b640x480x32 UESA
B00x600x3Z2 UESA 344 1024x768x32 UESA 345 1Z280x1024x3Z UESA
3Z20xZ200x8 UESA 347 1600x1Z200x3Z UESA 348 115Z2x864x8 UESA
115Zx864x15 UESA 34a 115Z2x864x16 UESA 34B 115Z2x864xZ4 UESA
115Z2x864x32 VUESA

a video mode or "scan"” to s=can for additional modes:

L= o £~ T N S

B P & = @& {3 (¥ (8 cTRL DERECHA

Once the installation wizard has started choose the language. | could choose English (United
States) and Spanish (United States) and | had trouble choosing any other.
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C_hapter 29: Animated AlertDialog Box

Introduction

Animated Alert Dialog Which display with some animation effects.. You Can Get Some Animation
for dialog box like Fadein, Slideleft, Slidetop, SlideBottom, Slideright, Fall, Newspager, Fliph, Flipv,

RotateBottom, RotateLeft, Slit, Shake, Sidefill to make Your application attractive..

Examples

Put Below code for Animated dialog...

animated_android_dialog_box.xml

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

android:layout_width="match_parent"

android:layout_height="match_parent"

android:orientation="vertical"

android:padding="16dp">

<Button

android:
android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:
android:

<Button

android:
android:
android:
android:
android:
android:
android:

layout_width="match_parent"
layout_height="wrap_content"
background="#1184be"
onClick="animatedDialogl"
text="Animated Fall Dialog"
textColor="#fff" />

layout_width="match_parent"
layout_height="wrap_content"
layout_marginBottom="16dp"
layout_marginTop="16dp"
background="#1184be"
onClick="animatedDialog2"
text="Animated Material Flip Dialog"
textColor="#fff" />

layout_width="match_parent"
layout_height="wrap_content"
background="#1184be"
onClick="animatedDialog3"
text="Animated Material Shake Dialog"
textColor="#ff£f" />

layout_width="match_parent"
layout_height="wrap_content"
layout_marginBottom="16dp"
layout_marginTop="16dp"
background="#1184be"
onClick="animatedDialog4"
text="Animated Slide Top Dialog"

https://riptutorial.com/

164



android:textColor="#fff" />

AnimatedAndroidDialogExample.java

public class AnimatedAndroidDialogExample extends AppCompatActivity {
NiftyDialogBuilder materialDesignAnimatedDialog;

@Override

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

materialDesignAnimatedDialog = NiftyDialogBuilder.getInstance (this);

public void animatedDialogl (View view) {
materialDesignAnimatedDialog
.withTitle ("Animated Fall Dialog Title")
.withMessage ("Add your dialog message here. Animated dialog description
place.")

.withDialogColor ("#FFFFFE")
.withButtonlText ("OK")
.withButton2Text ("Cancel")
.withDuration (700)
.withEffect (Effectstype.Fall)
.show () ;

public void animatedDialog2 (View view) {
materialDesignAnimatedDialog
.withTitle ("Animated Flip Dialog Title")
.withMessage ("Add your dialog message here. Animated dialog description
place.")
.withDialogColor ("#1c90ec")
.withButtonlText ("OK")
.withButton2Text ("Cancel")
.withDuration (700)
.withEffect (Effectstype.Fliph)
.show () ;

public void animatedDialog3 (View view) {
materialDesignAnimatedDialog
.withTitle ("Animated Shake Dialog Title")
.withMessage ("Add your dialog message here. Animated dialog description
place.")
.withDialogColor ("#1c90ec")
.withButtonlText ("OK")
.withButton2Text ("Cancel")
.withDuration (700)
.withEffect (Effectstype.Shake)
.show () ;

public void animatedDialog4 (View view) {
materialDesignAnimatedDialog
.withTitle ("Animated Slide Top Dialog Title")
.withMessage ("Add your dialog message here. Animated dialog description
place.")
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.withDialogColor ("#1c90ec")
.withButtonlText ("OK")
.withButton2Text ("Cancel")
.withDuration (700)

.withEffect (Effectstype.Slidetop)
.show () ;

Add the below lines in your build.gradle to include the NifyBuilder(CustomView)

build.gradle

dependencies {
compile 'com.nineoldandroids:library:2.4.0'

compile 'com.github.sd6352051.niftydialogeffects:niftydialogeffects:1.0.0@aar"’

Reference Link : https://github.com/sd6352051/NiftyDialogEffects

Read Animated AlertDialog Box online: https://riptutorial.com/android/topic/10654/animated-
alertdialog-box
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C_hapter 30: Animators

Examples

Shake animation of an ImageView

Under res folder, create a new folder called "anim" to store your animation resources and put this
on that folder.

shakeanimation.xml

<?xml version="1.0" encoding="utf-8"7?>
<rotate xmlns:android="http://schemas.android.com/apk/res/android"
android:duration="100"
android: fromDegrees="-15"
android:pivotX="50%"
android:pivotyY="50%"
android:repeatCount="infinite"
android:repeatMode="reverse"
android:toDegrees="15" />

Create a blank activity called Landing

activity landing.xml

<Relativelayout
android:layout_width="match_parent"
android:layout_height="match_parent">

<ImageView
android:id="@+id/imgBell"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_centerInParent="true"
android:src="@mipmap/ic_notifications_white_48dp"/>

</RelativelLayout>

And the method for animate the imageview on Landing.java

Context mContext;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
mContext=this;
setContentView (R.layout.activity_landing);

AnimateBell () ;

public void AnimateBell () {
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Animation shake = AnimationUtils.loadAnimation (mContext, R.anim.shakeanimation);
ImageView imgBell= (ImageView) findViewById(R.id.imgBell);
imgBell.setImageResource (R.mipmap.ic_notifications_active_white_48dp) ;
imgBell.setAnimation (shake);

Fade in/out animation

In order to get a view to slowly fade in or out of view, use an objectanimator. AS Seen in the code
below, set a duration using .setburation (millis) Where the mi11is parameter is the duration (in
milliseconds) of the animation. In the below code, the views will fade in / out over 500
milliseconds, or 1/2 second. To start the objectanimator's animation, call .start (). Once the
animation is complete, onanimationEnd (animator animation) IS called. Here is a good place to set
your view's visibility t0 view.GoNE OF View.VISIBLE.

import android.animation.Animator;
import android.animation.AnimatorListenerAdapter;
import android.animation.ValueAnimator;

void fadeOutAnimation (View viewToFadeOut) {
ObjectAnimator fadeOut = ObjectAnimator.ofFloat (viewToFadeOut, "alpha", 1f, 0f);

fadeOut .setDuration (500) ;
fadeOut.addListener (new AnimatorListenerAdapter () {
@Override
public void onAnimationEnd (Animator animation) {
// We wanna set the view to GONE, after it's fade out. so it actually disappear
from the layout & don't take up space.
viewToFadeOut.setVisibility (View.GONE) ;

)i

fadeOut.start () ;

void fadeInAnimation (View viewToFadeIn) {
ObjectAnimator fadeIn = ObjectAnimator.ofFloat (viewToFadeIn, "alpha", 0f, 1f);
fadeIn.setDuration (500);

fadeIn.addListener (new AnimatorListenerAdapter () {
@Override
public void onAnimationStar (Animator animation) {
// We wanna set the view to VISIBLE, but with alpha 0. So it appear invisible in
the layout.
viewToFadeIn.setVisibility (View.VISIBLE) ;
viewToFadeIn.setAlpha (0);

)i

fadeIn.start ();

TransitionDrawable animation

This example displays a transaction for an image view with only two images.(can use more
images as well one after the other for the first and second layer positions after each transaction as
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a loop)

* add a image array to res/values/arrays.xml

<resources>

<array
name="splash_images">
<item>@drawable/spash_imge_first</item>
<item>@drawable/spash_img_second</item>
</array>

</resources>

private Drawable[] backgroundsDrawableArrayForTransition;
private TransitionDrawable transitionDrawable;

private void backgroundAnimTransAction () {
// set res image array
Resources resources = getResources();

TypedArray icons = resources.obtainTypedArray (R.array.splash_images) ;

@SuppressWarnings ("ResourceType")
Drawable drawable = icons.getDrawable (0); // ending image

@SuppressWarnings ("ResourceType")

Drawable drawableTwo = icons.getDrawable (1) ; // starting image

backgroundsDrawableArrayForTransition = new Drawable[2];
backgroundsDrawableArrayForTransition[0] = drawable;
backgroundsDrawableArrayForTransition[l] = drawableTwo;

transitionDrawable = new TransitionDrawable (backgroundsDrawableArrayForTransition) ;

// your image view here - backgroundImageView
backgroundImageView.setImageDrawable (transitionDrawable) ;

transitionDrawable.startTransition (4000) ;

transitionDrawable.setCrossFadeEnabled (false); // call public methods

ValueAnimator

valueAnimator iNtroduces a simple way to animate a value (of a particular type, e.g. int, fiocat, etc.).
The usual way of using it is:

1. Create a valueanimator that will animate a value from min t0 max
2. Add an vpaatenistener in Which you will use the calculated animated value (which you can
obtain with getAnimatedValue())
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There are two ways you can create the valueanimator:
(the example code animates a riocat from 20r t0 407 iN 250ms)

1. From xm1 (pUt it in the /res/animator/):

<animator xmlns:android="http://schemas.android.com/apk/res/android"
android:duration="250"
android:valueFrom="20"
android:valueTo="40"
android:valueType="floatType" />

ValueAnimator animator = (ValueAnimator) AnimatorInflater.loadAnimator (context,
R.animator.example_animator) ;
animator.addUpdatelListener (new ValueAnimator.AnimatorUpdateListener () {
@Override
public void onAnimationUpdate (ValueAnimator anim) {
// ... use the anim.getAnimatedValue ()

1)
// set all the other animation-related stuff you want (interpolator etc.)
animator.start () ;

2. From the code:

ValueAnimator animator = ValueAnimator.ofFloat (20£f, 40f);
animator.setDuration (250) ;
animator.addUpdatelListener (new ValueAnimator.AnimatorUpdateListener () {
@Override
public void onAnimationUpdate (ValueAnimator anim) {
// use the anim.getAnimatedValue ()

)i

// set all the other animation-related stuff you want (interpolator etc.)
animator.start () ;

ObjectAnimator

Objectanimator IS @ subclass of valueanimator With the added ability to set the calculated value to
the property of a target view.

Just like in the valueanimator, there are two ways you can create the objectanimator:
(the example code animates an aipha Of @ view from 0.4 t0 0.2£ iN 250ms)

1. From xm1 (put it in the /res/animator)

<objectAnimator xmlns:android="http://schemas.android.com/apk/res/android"
android:duration="250"
android:propertyName="alpha"
android:valueFrom="0.4"
android:valueTo="0.2"
android:valueType="floatType"/>
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ObjectAnimator animator = (ObjectAnimator) AnimatorInflater.loadAnimator (context,
R.animator.example_animator) ;

animator.setTarget (exampleView) ;

// set all the animation-related stuff you want (interpolator etc.)

animator.start () ;

2. From code:

ObjectAnimator animator = ObjectAnimator.ofFloat (exampleView, View.ALPHA, 0.4f, 0.2f);
animator.setDuration (250) ;

// set all the animation-related stuff you want (interpolator etc.)

animator.start () ;

ViewPropertyAnimator

viewpropertyanimator IS @ Simplified and optimized way to animate properties of a view.

Every single view has a viewpropertyanimator Object available through the -nix-tc () method. You
can use that to animate multiple properties at once with a simple call. Every single method of a
viewPropertyaAnimator SpPecifies the target value of a specific parameter that the
ViewPropertyAnimator Should animate to.

View exampleView = ...;
exampleView.animate ()
.alpha (0.6f)
.translationY (200)
.translationXBy (10)
.scaleX (1.5f)
.setDuration (250)
.setInterpolator (new FastOutLinearInInterpolator());

Note: Calling start () ON @ viewpropertyanimator Object is NOT mandatory. If you don't do that
you're just letting the platform to handle the starting of the animation in the appropriate time (next
animation handling pass). If you actually do that (call start ()) you're making sure the animation is
started immediately.

Expand and Collapse animation of View

public class ViewAnimationUtils {

public static void expand(final View v) {
v.measure (LayoutParams .MATCH_PARENT, LayoutParams.WRAP_CONTENT) ;
final int targtetHeight = v.getMeasuredHeight ();

v.getLayoutParams () .height = 0;
v.setVisibility (View.VISIBLE) ;
Animation a = new Animation ()
{

@Override

protected void applyTransformation(float interpolatedTime, Transformation t) {

v.getLayoutParams () .height = interpolatedTime ==
? LayoutParams.WRAP_CONTENT
(int) (targtetHeight * interpolatedTime);
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v.requestLayout () ;

@Override
public boolean willChangeBounds () {

return true;

bi

a.setDuration ((int) (targtetHeight /
v.getContext () .getResources () .getDisplayMetrics () .density));

v.startAnimation (a);

public static void collapse (final View v) {
= v.getMeasuredHeight () ;

final int initialHeight
Animation a = new Animation ()

{
@Override
protected void applyTransformation(float interpolatedTime, Transformation t) {

if (interpolatedTime == 1) {
v.setVisibility (View.GONE) ;

(int) (initialHeight *

lelse{
v.getLayoutParams () .height = initialHeight -
interpolatedTime) ;
v.requestLayout () ;
}
}
@Override
public boolean willChangeBounds () {
return true;
}
}i
a.setDuration ((int) (initialHeight /
density));

v.getContext () .getResources () .getDisplayMetrics () .
v.startAnimation (a);

Read Animators online: https://riptutorial.com/android/topic/1829/animators
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C_hapter 31: Annotation Processor

Introduction

Annotation processor is a tool build in javac for scanning and processing annotations at compile
time.

Annotations are a class of metadata that can be associated with classes, methods, fields, and
even other annotations.There are two ways to access these annotations at runtime via reflection
and at compile time via annotation processors.

Examples
@NonNull Annotation

public class Foo ({
private String name;
public Foo (@NonNull String name){...};

Here @NonNull is annotation which is processed compile time by the android studio to warn you
that the particular function needs non null parameter.

Types of Annotations

There are three types of annotations.

1. Marker Annotation - annotation that has no method

@interface CustomAnnotation {}

2. Single-Value Annotation - annotation that has one method

@interface CustomAnnotation {
int value () ;

}
3. Multi-Value Annotation - annotation that has more than one method

@interface CustomAnnotation{
int valuel();
String value2();
String value3();
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Creating and Using Custom Annotations

For creating custom annotations we need to decide

» Target - on which these annotations will work on like field level, method level, type level etc.
» Retention - to what level annotation will be available.

For this, we have built in custom annotations. Check out these mostly used ones:

@Target

Element Types Where the :

TYPE class, interfa
FIELD fields
METHOD methods
CONSTRUCTOR constructors
LOCAL_VARIABLE local variable
ANNOTATION_TYPE annotation ty
PARAMETER parameter
@Retention
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RetentionPolicy Availability

RetentionPolicy.SOURCE @ refers to the source code, d

class.

RetentionPolicy.CLASS refers to the .class file, avz:

file.

RetentionPolicy.RUNTIME refers to the runtime, availc

Creating Custom Annotation

@Retention (RetentionPolicy.SOURCE) // will not be available in compiled class
@Target (ElementType.METHOD) // can be applied to methods only
@interface CustomAnnotation/{

int value () ;

}

Using Custom Annotation

class Foo{
@CustomAnnotation (value = 1) // will be used by an annotation processor
public void foo(){..}

}

the value provided inside e¢customannotation Will be consumed by an Annotationprocessor may be
to generate code at compile time etc.

Read Annotation Processor online: https://riptutorial.com/android/topic/10726/annotation-
processor
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C_hapter 32: AsyncTask

Parameters

Params the type of the parameters sent to the task upon execution.
Progress the type of the progress units published during the background computation

Result the type of the result of the background computation.

Examples

Basic Usage

In Android Activities and Services, most callbacks are run on the main thread. This makes it
simple to update the Ul, but running processor- or I/O-heavy tasks on the main thread can cause
your Ul to pause and become unresponsive (official documentation on what then happens).

You can remedy this by putting these heavier tasks on a background thread.

One way to do this is using an AsyncTask, which provides a framework to facilitate easy usage of
a background Thread, and also perform Ul Thread tasks before, during, and after the background
Thread has completed its work.

Methods that can be overridden when extending asyncrask:

* onprekxecute () : iINVOked on the Ul thread before the task is executed

* doInBackground(): INvoked on the background thread immediately after onpreexecute ()
finishes executing.

® onProgressUpdate (). invoked on the Ul thread after a call to publishProgress (Progress...).

* onpostExecute () INVOKed on the Ul thread after the background computation finishes

E_xample

public class MyCustomAsyncTask extends AsyncTask<File, Void, String> {

@Override
protected void onPreExecute () {
// This runs on the UI thread before the background thread executes.
super.onPreExecute () ;
// Do pre-thread tasks such as initializing variables.
Log.v ("myBackgroundTask", "Starting Background Task");
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@Override

protected String doInBackground(File... params) {
// Disk-intensive work. This runs on a background thread.
// Search through a file for the first line that contains "Hello", and return
// that line.

try (Scanner scanner = new Scanner (params[0])) {
while (scanner.hasNextLine()) {
final String line = scanner.nextLine();
publishProgress(); // tell the UI thread we made progress
if (line.contains ("Hello")) {

return line;

}

return null;

@Override

protected void onProgressUpdate (Void...p) {
// Runs on the UI thread after publishProgress is invoked
Log.v ("Read another line!")

@Override

protected void onPostExecute (String s) {
// This runs on the UI thread after complete execution of the doInBackground() method
// This function receives result (String s) returned from the doInBackground() method.
// Update UI with the found string.

TextView view = (TextView) findViewById(R.id.found_string);
if (s !'= null) {

view.setText (s);
} else {

view.setText ("Match not found.");

Usage:

MyCustomAsyncTask asyncTask = new MyCustomAsyncTask<File, Void, String>();
// Run the task with a user supplied filename.
asyncTask.execute (userSuppliedFilenamne) ;

or simply:

new MyCustomAsyncTask () .execute (userSuppliedFilename) ;

Note

When defining an asynctask We can pass three types between < > brackets.
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Defined as <params, Progress, result> (See Parameters section)

In the previous example we've used types <rile, void, String>:

AsyncTask<File, Void, String>
// Params has type File

// Progress has unused type
// Result has type String

void Is used when you want to mark a type as unused.

Note that you can't pass primitive types (i.e. int, r10at and 6 others) as parameters. In such cases,
you should pass their wrapper classes, e.g. integer instead of int, Or r1oat instead of fioat.

The AsyncTask and Activity life cycle

AsyncTasks don't follow Activity instances' life cycle. If you start an AsyncTask inside an Activity
and you rotate the device, the Activity will be destroyed and a new instance will be created. But
the AsyncTask will not die. It will go on living until it completes.

Solution: AsyncTaskLoader

One subclass of Loaders is the AsyncTaskLoader. This class performs the same function as the
AsyncTask, but much better. It can handle Activity configuration changes more easily, and it
behaves within the life cycles of Fragments and Activities. The nice thing is that the
AsyncTaskLoader can be used in any situation that the AsyncTask is being used. Anytime data
needs to be loaded into memory for the Activity/Fragment to handle, The AsyncTaskLoader can
do the job better.

Canceling AsyncTask

YourAsyncTask task = new YourAsyncTask();
task.execute () ;
task.cancel () ;

This doesn't stop your task if it was in progress, it just sets the cancelled flag which can be
checked by checking the return value of iscance11eda() (assuming your code is currently running)
by doing this:

class YourAsyncTask extends AsyncTask<Void, Void, Void> {
@Override
protected Void doInBackground (Void... params) {
while (!isCancelled()) {
. doing long task stuff
//Do something, you need, upload part of file, for example
if (isCancelled()) {
return null; // Task was detected as canceled
}
if (yourTaskCompleted) {
return null;

}
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Note

If an AsyncTask is canceled while dotnBackground (Params. .. params) IS Still executing then the
method onpostExecute (Result result) Will NOT be called after doInBackground (Params... params)
returns. The AsyncTask will instead call the oncancelled (result result) to indicate that the task
was cancelled during execution.

Publishing progress

Sometimes, we need to update the progress of the computation done by an asyncrask. This
progress could be represented by a string, an integer, etc. To do this, we have to use two
functions. First, we need to set the onprogressupdate function whose parameter type is the same as
the second type parameter of our asyncrask.

class YourAsyncTask extends AsyncTask<URL, Integer, Long> {
@Override
protected void onProgressUpdate (Integer... args) {
setProgressPercent (args[0])

}

Second, we have to use the function pub1ishprogress necessarily on the dorneackground function,
and that is all, the previous method will do all the job.

protected Long doInBackground (URL... urls) {
int count = urls.length;
long totalSize = 0;
for (int i = 0; i < count; i++) {
totalSize += Downloader.downloadFile (urls[i]);
publishProgress ((int) ((i / (float) count) * 100));

}

return totalSize;

Download Image using AsyncTask in Android

This tutorial explains how to download Image using AsyncTask in Android. The example below
download image while showing progress bar while during download.

Understanding Android AsyncTask

Async task enables you to implement MultiThreading without get Hands dirty into threads.
AsyncTask enables proper and easy use of the Ul thread. It allows performing background
operations and passing the results on the Ul thread. If you are doing something isolated related to
Ul, for example downloading data to present in a list, go ahead and use AsyncTask.
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» AsyncTasks should ideally be used for short operations (a few seconds at the most.)

* An asynchronous task is defined by 3 generic types, called Params, Progress and Result,
and 4 StepS, called onpreExecute (), doInBackground (), onProgressUpdate () and onrPostExecute ().

* Inonpreexecute () YOu can define code, which need to be executed before background
processing starts.

» dolnBackground have code which needs to be executed in background, here in
doInBackground () We can send results to multiple times to event thread by publishProgress()
method, to notify background processing has been completed we can return results simply.

* onProgressUpdate () Method receives progress updates from dornBackground () method, which
is published via pub1ishprogress () method, and this method can use this progress update to
update event thread

* onpostExecute () Method handles results returned by dornBackground () method.

» The generic types used are

o Params, the type of the parameters sent to the task upon execution
> Progress, the type of the progress units published during the background computation.
> Result, the type of the result of the background computation.

 If an async task not using any types, then it can be marked as Void type.

* An running async task can be cancelled by calling cancel (boolean) method.

Downloading image using Android AsyncTask
your .xml layout

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout
xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="fill_parent"
android:layout_height="fill_parent"
android:orientation="vertical" >

<Button
android:id="@+id/downloadButton”
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:text="Click Here to Download" />

<ImageView
android:id="@+id/imageView"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:contentDescription="Your image will appear here" />

</LinearLayout>

Jjava class

package com.javatechig.droid;

import java.io.InputStream;
import org.apache.http.HttpEntity;
import org.apache.http.HttpResponse;
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import org.apache.http.HttpStatus;

import org.apache.http.client.methods.HttpGet;
import org.apache.http.impl.client.DefaultHttpClient;
import android.app.Activity;

import android.app.ProgressDialog;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;

import android.os.AsyncTask;

import android.os.Bundle;

import android.util.Log;

import android.view.View;

import android.view.View.OnClickListener;
import android.widget.Button;

import android.widget.ImageView;

public class ImageDownladerActivity extends Activity {

private ImageView downloadedImg;
private ProgressDialog simpleWaitDialog;
private String downloadUrl = "http://www.9ori.com/store/media/images/8ab579a656. jpg";

@Override

public void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.asynch) ;

Button imageDownloaderBtn = (Button) findViewById(R.id.downloadButton);
downloadedImg = (ImageView) findViewById(R.id.imageView) ;
imageDownloaderBtn.setOnClickListener (new OnClickListener () {

@Override

public void onClick (View v) {
// TODO Auto-generated method stub
new ImageDownloader () .execute (downloadUrl) ;

private class ImageDownloader extends AsyncTask {

@Override

protected Bitmap doInBackground(String... param) {
// TODO Auto-generated method stub
return downloadBitmap (param[0]) ;

@Override
protected void onPreExecute () {
Log.1i ("Async-Example", "onPreExecute Called");

simpleWaitDialog = ProgressDialog.show (ImageDownladerActivity.this,
"Wait", "Downloading Image");

@Override

protected void onPostExecute (Bitmap result) {
Log.1 ("Async-Example", "onPostExecute Called");
downloadedImg.setImageBitmap (result) ;
simpleWaitDialog.dismiss () ;
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private Bitmap downloadBitmap (String url) {
// initilize the default HTTP client object
final DefaultHttpClient client = new DefaultHttpClient ();

//forming a HttpGet request
final HttpGet getRequest = new HttpGet (url);
try {

HttpResponse response = client.execute (getRequest);

//check 200 OK for success

final int statusCode = response.getStatusLine () .getStatusCode();
if (statusCode != HttpStatus.SC_OK) {
Log.w ("ImageDownloader", "Error " + statusCode +

" while retrieving bitmap from " + url);

return null;

final HttpEntity entity = response.getEntity();
if (entity !'= null) {
InputStream inputStream = null;
try {
// getting contents from the stream
inputStream = entity.getContent ();

// decoding stream data back into image Bitmap that android

understands
final Bitmap bitmap = BitmapFactory.decodeStream (inputStream) ;

return bitmap;
} finally {
if (inputStream != null) {
inputStream.close () ;

}

entity.consumeContent () ;

}
} catch (Exception e) {
// You Could provide a more explicit error message for IOException
getRequest.abort () ;
Log.e ("ImageDownloader", "Something went wrong while" +
" retrieving bitmap from " + url + e.toString());

return null;

Since there is currently no comment field for examples (or | haven't found it or | haven't permission
for it) here is some comment about this:

This is a good example what can be done with AsyncTask.
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However the example currently has problems with

» possible memory leaks
» app crash if there was a screen rotation shortly before the async task finished.

For details see:

» Pass Activity as WeakReference to avoid memory leaks

* http://stackoverflow.com/documentation/android/117/asynctask/5377/possible-problems-
with-inner-async-tasks

* Avoid leaking Activities with AsyncTask

Pass Activity as WeakReference to avoid memory leaks

It is common for an AsyncTask to require a reference to the Activity that called it.

If the AsyncTask is an inner class of the Activity, then you can reference it and any member
variables/methods directly.

If, however, the AsyncTask is not an inner class of the Activity, you will need to pass an Activity
reference to the AsyncTask. When you do this, one potential problem that may occur is that the
AsyncTask will keep the reference of the Activity until the AsyncTask has completed its work in its
background thread. If the Activity is finished or killed before the AsyncTask's background thread
work is done, the AsyncTask will still have its reference to the Activity, and therefore it cannot be
garbage collected.

As a result, this will cause a memory leak.

In order to prevent this from happening, make use of a \WeakReference in the AsyncTask instead
of having a direct reference to the Activity.

Here is an example AsyncTask that utilizes a WeakReference:

private class MyAsyncTask extends AsyncTask<String, Void, Void> {
private WeakReference<Activity> mActivity;

public MyAsyncTask (Activity activity) {
mActivity = new WeakReference<Activity> (activity);

}

@Override
protected void onPreExecute () {
final Activity activity = mActivity.get();

if (activity != null) {
}
}
@Override
protected Void doInBackground(String... params) {

//Do something
String paraml = params[O0];
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String param2 = params[1l];
return null;

@Override
protected void onPostExecute (Void result) {
final Activity activity = mActivity.get();
if (activity != null) {
activity.updateUI () ;

Calling the AsyncTask from an Activity:

new MyAsyncTask (this) .execute ("paraml", "param2");

Calling the AsyncTask from a Fragment:

new MyAsyncTask (getActivity()) .execute ("paraml", "param2");

Order of execution

When first introduced, asyncTasks were executed serially on a single background thread. Starting
with ponur, this was changed to a pool of threads allowing multiple tasks to operate in parallel.
Starting with sonevcoms, tasks are executed on a single thread to avoid common application errors
caused by parallel execution.

If you truly want parallel execution, you can invoke

executeOnExecutor (java.util.concurrent.Executor, Object|[]) VVﬁh THREAD_POOL_EXECUTOR.
SERIAL_EXECUTOR -> An Executor that executes tasks one at a time in serial order.

THREAD POOL_EXECUTOR -> An Executor that can be used to execute tasks in
parallel.

sample :

Task task = new Task();
if (Build.VERSION.SDK_INT >= Build.VERSION_CODES.HONEYCOMB)
task.executeOnExecutor (AsyncTask.SERIAL_EXECUTOR, data);
else
task.execute (data) ;

AsyncTask: Serial Execution and Parallel Execution of Task

AsyncTask is an abstract Class and does not inherit the thread class. It has an abstract method
doInBackground (Params... params), Which is overridden to perform the task. This method is called

fr0n1AsyncTask.call(L

Executor are part of java.util.concurrent package.
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Moreover, AsyncTask contains 2 executorS
THREAD_ POOL_EXECUTOR

It uses worker threads to execute the tasks parallelly.

public static final Executor THREAD_POOL_EXECUTOR = new ThreadPoolExecutor (CORE_POOL_SIZE,
MAXIMUM_POOL_SIZE, KEEP_ALIVE, TimeUnit.SECONDS, sPoolWorkQueue, sThreadFactory);

SERIAL_EXECUTOR

It executes the task serially, i.e. one by one.

private static class SerialExecutor implements Executor { }

Both executorS are static, hence only one tureap_poor_executor and ONe serialkxecutor Objects
exist, but you can create several asyncrask Objects.

Therefore, if you try to do multiple background task with the default Executor (serialexecutor),
these task will be queue and executed serially.

If you try to do multiple background task with Tureap_roor_executor, then they will be executed
parallelly.

Example:

public class MainActivity extends Activity ({
private Button bt;

private int CountTask = 0;
private static final String TAG = "AsyncTaskExample";
@Override

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

bt = (Button) findViewById(R.id.button);
bt.setOnClickListener (new View.OnClickListener () {
@Override

public void onClick (View v) {
BackgroundTask backgroundTask = new BackgroundTask ();
Integer data[] = { ++CountTask, null, null };

// Task Executed in thread pool ( 1 )
backgroundTask.executeOnExecutor (AsyncTask.THREAD_POOL_EXECUTOR, data);

// Task executed Serially ( 2 )

// Uncomment the below code and comment the above code of Thread
// pool Executor and check

// backgroundTask.execute (data) ;

Log.d(TAG, "Task = " + (int) CountTask + " Task Queued");
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private class BackgroundTask extends AsyncTask<Integer, Integer, Integer> {

int taskNumber;

@Override

protected Integer doInBackground(Integer... integers) {
taskNumber = integers[0];
try {

Thread.sleep (1000);
} catch (InterruptedException e) {
// TODO Auto-generated catch block

@0

printStackTrace();

Log.d(TAG, "Task = " + taskNumber + " Task Running in Background") ;

publishProgress (taskNumber) ;

return null;

@Override
protected
super

@Override
protected
super.

@Override
protected
super.

void onPreExecute () {

.onPreExecute () ;

void onPostExecute (Integer along) {
onPostExecute (along) ;

void onProgressUpdate (Integer... values) {
onProgressUpdate (values) ;

Log.d(TAG, "Task = " + (int) values|[O0]

+ " Task Execution Completed");

Perform Click on button several times to start a task and see the result.

Task Executed in thread pool(1)

Each task takes 1000 ms to complete.

At t=36s, tasks 2, 3 and 4 are queued and started executing also because they are executing
parallelly.
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08-02
08-02
08-02
08-02
08-02
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19:

19

19:
19:
19:
19:
19:

19

48:35.815: D/AsyncTaskExample (11693): Task = 1 Task Queued

:48:35.815: D/AsyncTaskExample (11693): Task = 1 Task Running in Background

48:*%*%36.815**: D/AsyncTaskExample (11693): Task =

48:*%*%36.025**: D/AsyncTaskExample (11693): Task = 2 Task Queued
48:*%*%36.025**: D/AsyncTaskExample (11693): Task =
48:*%*%36.165**: D/AsyncTaskExample (11693): Task =
48:*%*%36.165**: D/AsyncTaskExample
48:*%*%36.325**: D/AsyncTaskExample
:48:**36.325**: D/AsyncTaskExample (11693): Task =
19:

Task Running in Background
Task Queued
Task Running in Background
Task Queued
Task Running in Background

11693): Task =
11693): Task =

oD w w N

(
(
(
(
(
(

Task Execution Completed
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3%H G, DI g
3%H G, DI g
:37.025:
:37.165:

D/AsyncTaskExample (11693) :
D/AsyncTaskExample (11693) :

D/AsyncTaskExample (11693) :
D/AsyncTaskExample (11693) :

Task
Task

Task
Task
=2
=3

= 5 Task Queued

= 5 Task Running in Background
Task Execution Completed

Task Execution Completed

Comment task Executed in thread pool (1) and uncomment Task executed Serially (2)

Perform Click on button several times to start a task and see the result.

It is executing the task serially hence every task is started after the current task completed
execution. Hence when Task 1's execution completes, only Task 2 starts running in background.
Vice versa.
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43:

57.505: D/AsyncTaskExample (10299): Task
:57.505: D/AsyncTaskExample (10299): Task
57.675: D/AsyncTaskExample (10299): Task
57.835: D/AsyncTaskExample (10299): Task
58.005: D/AsyncTaskExample (10299): Task
58.155: D/AsyncTaskExample (10299): Task
58.505: D/AsyncTaskExample (10299): Task
:58.505: D/AsyncTaskExample (10299): Task
58.755: D/AsyncTaskExample (10299): Task
59.295: D/AsyncTaskExample (10299): Task
:59.505: D/AsyncTaskExample (10299): Task
59.505: D/AsyncTaskExample (10299): Task
00.035: D/AsyncTaskExample (10299): Task
00.505: D/AsyncTaskExample (10299): Task
**00.505**: D/AsyncTaskExample (10299) :
**(01.505**: D/AsyncTaskExample (10299) :
**(01.515**: D/AsyncTaskExample (10299) :
**02.515**: D/AsyncTaskExample (10299) :
**02.515**: D/AsyncTaskExample (10299) :
**(03.515**: D/AsyncTaskExample (10299) :
**(03.515**: D/AsyncTaskExample (10299) :
04.515: D/AsyncTaskExample (10299): Task
**(04.515**: D/AsyncTaskExample (10299) :
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Task
Task
Task
Task
Task
Task
Task

=8
Task

Task Queued

Task Running in Background
Task Queued

Task Queued

Task Queued

Task Queued

Task Execution Completed

Task Running in Background
Task Queued

Task Queued

Task Execution Completed

Task Running in Background
Task Queued

Task Execution Completed

= 4 Task Running in Background
Task Execution Completed
Task Running in Background

4
5
= 5 Task Execution Completed
6 Task Running in Background
7

Task Running in Background

Il
o

Task Execution Completed
Task Running in Background
= 7 Task Execution Completed

Read AsyncTask online: https://riptutorial.com/android/topic/117/asynctask
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C_hapter 33: AudioManager

Examples
Requesting Transient Audio Focus

audioManager = (AudioManager) getSystemService (Context.AUDIO_SERVICE) ;

audioManager.requestAudioFocus (audioListener, AudioManager.STREAM MUSIC,
AudioManager .AUDIOFOCUS_GAIN_TRANSIENT) ;

changedListener = new AudioManager.OnAudioFocusChangeListener () {
@Override
public void onAudioFocusChange (int focusChange) {
if (focusChange == AudioManager.AUDIOFOCUS_GAIN) {
// You now have the audio focus and may play sound.
// When the sound has been played you give the focus back.
audioManager.abandonAudioFocus (changedListener) ;

Requesting Audio Focus

audioManager = (AudioManager) getSystemService (Context.AUDIO_SERVICE) ;

audioManager.requestAudioFocus (audioListener, AudioManager.STREAM MUSIC,
AudioManager .AUDIOFOCUS_GAIN) ;

changedListener = new AudioManager.OnAudioFocusChangeListener () {
@Override
public void onAudioFocusChange (int focusChange) {
if (focusChange == AudioManager.AUDIOFOCUS_GAIN) {
// You now have the audio focus and may play sound.
}
else if (focusChange == AudioManager.AUDIOFOCUS_REQUEST_FAILED) {
// Handle the failure.

Read AudioManager online: https://riptutorial.com/android/topic/6798/audiomanager
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C_hapter 34:. AudioTrack

Examples

Generate tone of a specific frequency

To play a sound of with a specific tone,we first have to create a sine wave sound.This is done in

the following way.

final int duration = 10; // duration of sound
final int sampleRate = 22050; // Hz (maximum frequency is 7902.13Hz (B8))
final int numSamples = duration * sampleRate;
final double samples[] = new double[numSamples];
final short buffer[] = new short[numSamples];

for (int 1 = 0; i < numSamples; ++1i)

{

samples[i] = Math.sin(2 * Math.PI * i / (sampleRate / note[0])); // Sine

buffer[i] = (short) (samples[i] * Short.MAX_VALUE); // Higher amplitude increases volume

}

Now we have to configure AudioTrack to play in accordance with the generated buffer . It is done

in the following manner

AudioTrack audioTrack = new AudioTrack (AudioManager.STREAM_MUSIC,
sampleRate, AudioFormat.CHANNEL_OUT_MONO,
AudioFormat .ENCODING_PCM_16BIT, buffer.length,
AudioTrack.MODE_STATIC) ;

Write the generated buffer and play the track

audioTrack.write (buffer, 0, buffer.length);
audioTrack.play () ;

Hope this helps :)

Read AudioTrack online: https://riptutorial.com/android/topic/9155/audiotrack
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C_hapter 35: AutoCompleteTextView

Remarks

If you want to offer suggestions to the user when they type in an editable text field, you can use an
AutoCompleteTextview. It provides suggestions automatically when the user is typing. The list of
suggestions is displayed in a drop down menu from which the user can select one to replace the
contents of the edit box.

Examples

Simple, hard-coded AutoCompleteTextView
Design (layout XML):

<AutoCompleteTextView
android:id="Q@+id/autoCompleteTextViewl"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_alignParentTop="true"
android:layout_centerHorizontal="true"
android:layout_marginTop="65dp"
android:ems="10" />

Find the view in code after setcontentview() (Or its fragment or custom view equivalent):

final AutoCompleteTextView myAutoCompleteTextView =
(AutoCompleteTextView) findViewById(R.id.autoCompleteTextViewl);

Provide hard-coded data via an adapter:

String[] countries = getResources () .getStringArray (R.array.list_of_countries);
ArrayAdapter<String> adapter = new

ArrayAdapter<String> (this,android.R.layout.simple_list_item_1,countries);
myAutoCompleteTextView.setAdapter (adapter) ;

Tip: Though the preferred way would be to provide data via a 1.--«-- of some kind instead of a
hard-coded list like this.

AutoComplete with CustomAdapter, ClickListener and Filter

Main layout : activity_main.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:id="@+id/activity_main"
android:layout_width="match_parent"
android:layout_height="match_parent">
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<AutoCompleteTextView
android:id="@+id/auto_name"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:completionThreshold="2"
android:hint="@string/hint_enter_name" />
</LinearLayout>

Row layout row.xml

<?xml version="1.0" encoding="utf-8"7?>

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical">

<TextView
android:id="Q+id/1lbl_name"
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:paddingBottom="16dp"
android:paddingLeft="8dp"
android:paddingRight="8dp"
android:paddingTop="16dp"
android:text="Medium Text"
android:textAppearance="?android:attr/textAppearanceMedium" />
</RelativeLayout>

strings.xml

<resources>
<string name="hint_enter_name">Enter Name</string>
</resources>

MainActivity.java

public class MainActivity extends AppCompatActivity {
AutoCompleteTextView txtSearch;
List<People> mList;
PeopleAdapter adapter;
private People selectedPerson;

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity_main);
mList = retrievePeople();
txtSearch = (AutoCompleteTextView) findViewById(R.id.auto_name) ;
adapter = new PeopleAdapter (this, R.layout.activity_main, R.id.lbl_name, mList);
txtSearch.setAdapter (adapter) ;
txtSearch.setOnItemClickListener (new AdapterView.OnItemClickListener () {
@Override
public void onItemClick (AdapterView<?> adapterView, View view, int pos, long id) {
//this is the way to find selected object/item
selectedPerson = (People) adapterView.getItemAtPosition (pos);
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private List<People> retrievePeople () {

List<People> list = new ArrayList<People>();

list.add (new People ("James", "Bond", 1));
list.add

list.add (new People ("Ethan", "Hunt", 3));

list.add (new People ("Sherlock", "Holmes",
list.add (new People ("David", "Beckhan", 5));
list.add (new People ("Arjen", "Robben", 7));

list.add
list.add
list.add

new People ("Van", "Persie", 8));

(
(
(
(
list.add (new People ("Bryan", "Adams", 6));
(
(
(new People("Zinedine", "Zidane",
(

new People ("Luis", "Figo", 10));

list.add (new People ("John", "Watson", 11));

return list;

Model class : People.java

public class People {

private String name, lastName;
private int id;

public People(String name, String lastName, int id)

this.name = name;
this.lastName = lastName;
this.id = id;

public int getId() {
return id;

public void setId(int id) {
this.id = id;

public String getName () {
return name;

public void setName (String name) {
this.name = name;

public String getlastName () {
return lastName;

public void setlastName (String lastName) {
this.lastName = lastName;

new People ("Jason", "Bourne", 2));
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Adapter class : PeopleAdapter.java

public class PeopleAdapter extends ArrayAdapter<People> ({
Context context;
int resource, textViewResourceld;

List<People> items, templtems, suggestions;

public PeopleAdapter (Context context, int resource, int textViewResourceld, List<People>

items) {
super (context, resource, textViewResourceld, items);
this.context = context;
this.resource = resource;

this.textViewResourcelId = textViewResourceld;

this.items = items;
templtems = new ArrayList<People>(items); // this makes the difference.
suggestions = new ArrayList<People>();

}

@Override

public View getView(int position, View convertView, ViewGroup parent) {

View view = convertView;
if (convertView == null) {
LayoutInflater inflater = (LayoutInflater)

context.getSystemService (Context.LAYOUT_INFLATER_SERVICE) ;
view = inflater.inflate(R.layout.row, parent, false);
}
People people = items.get (position);
if (people != null) {
TextView 1lblName = (TextView) view.findViewById(R.id.lbl_name) ;
if (1lblName != null)
1blName.setText (people.getName () ) ;
}

return view;

@Override
public Filter getFilter () ({
return nameFilter;

/**
* Custom Filter implementation for custom suggestions we provide.
*/
Filter nameFilter = new Filter () {
@Override

public CharSequence convertResultToString (Object resultValue) {
String str = ((People) resultValue) .getName () ;

return str;

@Override
protected FilterResults performFiltering (CharSequence constraint) {
if (constraint != null) {

suggestions.clear () ;
for (People people : tempItems) {
if
(people.getName () .toLowerCase () .contains (constraint.toString () .toLowerCase())) {
suggestions.add (people) ;

https://riptutorial.com/ 193



}
FilterResults filterResults = new FilterResults();

filterResults.values = suggestions;
filterResults.count = suggestions.size();
return filterResults;

} else {
return new FilterResults();

@Override
protected void publishResults (CharSequence constraint,
List<People> filterList = (ArrayList<People>) results.values;

FilterResults results) {

if (results != null && results.count > 0) {

clear () ;
for (People people : filterList) {

add (people) ;
notifyDataSetChanged() ;

bi

Read AutoCompleteTextView online:
https://riptutorial.com/android/topic/5300/autocompletetextview
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C_hapter 36: Autosizing TextViews

Introduction

A TextView that automatically resizes text to fit perfectly within its bounds.

Android O allows you to instruct a TextView to let the size of the text expand or contract
automatically to fill its layout based on the TextView’s characteristics and boundaries.

You can set up the TextView autosizing in either code or XML.

There are two ways to set autosizing TextView: Granularity and Preset Sizes

Examples

Granularity

In Java:

Call the setAutoSizeTextTypeUniformWithConfiguration () method:

setAutoSizeTextTypeUniformWithConfiguration (int autoSizeMinTextSize, int autoSizeMaxTextSize,
int autoSizeStepGranularity, int unit)

In XML:

Use the autoSizeMinTextSize, autoSizeMaxTextSize, and autoSizeStepGranularity attributes to set the
auto-sizing dimensions in the layout XML file:

<TextView android:id="@+id/autosizing_textview_presetsize”
android:layout_width="wrap_content”
android:layout_height="250dp"”
android:layout_marginLeft="0dp”
android:layout_marginTop="0dp”
android:autoSizeMaxTextSize="100sp”
android:autoSizeMinTextSize="12sp”
android:autoSizeStepGranularity="2sp”
android:autoSizeText="uniform”
android:text="Hello World!”
android:textSize="100sp”
app:layout_constraintLeft_tolLeftOf="parent”
app:layout_constraintTop_toTopOf="parent” />

Check out the AutosizingTextViews-Demo at GitHub for more details.

Preset Sizes

In Java:
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Call the setAutoSizeTextTypeUniformWithPresetSizes () method:

setAutoSizeTextTypeUniformWithPresetSizes (int[] presetSizes, int unit)

In XML:

Use the autosizerresetsizes attribute in the layout XML file:

<TextView android:id="@+id/autosizing_textview_presetsize”
android:layout_width="wrap_content”
android:layout_height="250dp"”
android:layout_marginLeft="0dp”
android:layout_marginTop="0dp”
andr