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Android sdk

Stands for "Software Development Kit." An SDK is a collection of software used for
developing applications for a specific device or operating system.

Android Virtual Device (AVD)

An Android Virtual Device (AVD) is a device configuration that is run with the Android
emulator. It works with the emulator to provide a virtual device-specific environment
in which to install and run Android apps. Lesson 4 shows you how to create an AVD
by introducing you to the Android SDK’s AVD Manager tool.

Android - Emulator

The Android SDK includes a virtual mobile device emulator that runs on your
computer. The emulator lets you prototype, develop and test Android applications
without using a physical device.

In this chapter we are going to explore different functionalities in the emulator that are
present in the real android device.

Creating AVD

If you want to emulate a real device, first crate an AVD with the same device
configurations as real device, then launch this AVD from AVD manager.

Changing Orientation

Usually by default when you launch the emulator, its orientation is vertical, but you
can change it orientation by pressing Ctrl+F11 key from keyboard.

First launch the emulator. It is shown in the picture below -


https://techterms.com/definition/application
https://techterms.com/definition/operating_system
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Once itis launched, press Ctrl+F11 key to change its orientation. It is shown below
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Sr.No Command & description

Home

Shifts to main screen
2 F2

Toggles context sensitive menu
3 F3

Bring out call log
4 Fa

End call
5 F5

Search
6 F6

Toggle trackball mode
! F7

Power button
8 F8

Toggle data network
9 Ctrl+F5

Ring Volume up
10

Ctrl+F6

Ring Volume down
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Emulator Commands.

Apart from just orientation commands, there are other very useful commands of
emulator that you should keep in mind while using emulator. They are listed below -

Emulator - Sending SMS

You can emulate sending SMS to your emulator. There are two ways to do that. You
can do that from DDMS which can be found in Android studio, or from Telnet.(Network
utility found in windows).

Sending SMS through Telnet.
o Windows Features - o IEN

Turn Windows features on or off (7

To turn a feature on, select its check box. To turn a feature off, clear its
check box. A filled box means that only part of the feature is turned on.

@ [ 1 Microsoft Message Queue (MSMQ) Server A
@ [®] | Print and Document Services

Remote Differential Compression AP| Support
RIP Listener

Simple Network Management Protocol (SNMP)
Simple TCPIP services (i.e. echo, daytime etc)
SMB 1.0/CIFS File Sharing Support

Telnet Client

Telnet Server

ILT0O FIZA“

Windows |dentity Foundation 3.5

_ Windows | ncatinn Provider:
l 0K Cancel

=
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Telnet is not enabled by default in windows. You have to enable it to use it. Once
enabled you can go to command prompt and start telnet by typing telnet.

In order to send SMS , note down the AVD number which can be found on the title

bar of the emulator. It could be like this 5554 e.t.c. Once noted , type this command
in command prompt.

telnet localhost 5554

Press enter when you type the command. It is shown below in the figure.
r
|

C:\Users>telnet localhost 5554

You will see that you are now connected to your emulator. Now type this command
to send message.

sms send 1234 "hello"

Once you type this command, hit enter. Now look at the AVD. You will receive a
notification displaying that you got a new text message. It is shown below -

12:53 PM
Wednesday, April 1

gl 1234
=2 S
T hello

“hello”
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Emulator - Making Call

You can easily make phone calls to your emulator using telent client. You need to
connect to your emulator from telnet. It is discussed in the sending sms topic above.

After that you will type this command in the telent window to make a call. Its syntax
is given below -

gsm call 1234

Once you type this command , hit enter. Now look at the AVD. You will receive a call
from the number your put in the command. It is shown below -

1234
Incoming ¢all

X DISMISS . ANSWER

W el

Emulator - Transferring files

You can easily transfer files into the emulator and vice versa. In order to do that, you

need to select the DDMS utility in Android studio. After that select the file explorer
tab. It is shown below -
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Browse through the explorer and make new folder , view existing contents e.t.c.

Dalvik Virtual Machine | DVM

As we know the modern JVM is high performance and provides excellent
memory management. But it needs to be optimized for low-powered

handheld devices as well.

The Dalvik Virtual Machine (DVM) is an android virtual machine
optimized for mobile devices. It optimizes the virtual machine

for memory, battery life and performance.

Dalvik is a name of a town in Iceland. The Dalvik VM was written by Dan
Bornstein.

The Dex compiler converts the class files into the .dex file that run on the
Dalvik VM. Multiple class files are converted into one dex file.

Let's see the compiling and packaging process from the source file:
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.javafiles .dexfile

Source Code

~Dex Compiler
) y
Java compiler - (dx)

(javac)

Packaging
(aapt)

.classfiles .apkfile

The javac tool compiles the java source file into the class file.

The dx tool takes all the class files of your application and generates a
single .dex file. It is a platform-specific tool.

The Android Assets Packaging Tool (aapt) handles the packaging
process.

Runtime Environment

Runtime Environment consists of software instructions(generated from the
code) that are used while executing the programming.

JVM is the component that is used to convert bytecode into machine code
in order to run Java-based programs.

Why is a Virtual Machine need to run any Application?

A Virtual Machine isolates the execution of the program from the OS. Thus
protecting malicious code from affecting the system files.

Virtual Machines execute code independent of the CPU architecture

Dalvik Virtual Machine (DVM) was specifically designed to run Android
applications initially.
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Why Android uses DVM and not JVM?

Mobile Environment is not as powerful as your computer systems(majorly).
There are battery and ram constraints. DVM was specifically optimized in order
to run on Android.

Mobile Environment is not as powerful as your computer systems(majorly).
There are battery and ram constraints. DVM was specifically optimized in order
to run on Android.

Android DUM

Before looking at the Dalvik Virtual Machine, let’s look at the JVM:
Following is the flow of JVM:

Java source code

Javac

Bytecode
JVM

Machine code

Following is the flow of DVM:


https://cdn.journaldev.com/wp-content/uploads/2018/10/android-runtime-jvm-flow.png

UNIT Il

Android source code

Bytecode

b

Dex Compiler

Dalvik Bytecode

Machine code

We know that DVM is specifically used for low memory devices.

The Dex compiler ( tool) converts the .class files generated from the
javac compiler to .dex file.
These .dex files are then converted to machine code.

Note: dexopt tool which is a part of the DVM converts the dex file into
.odex file format.

JVM runs the bytecode of pure java classes while DVM runs the bytecode
of the dex formatted .dex file that was recompiled from the Java bytecode.

JVM dynamically loads the bytecode for each class from the corresponding
.class file. While Dalvik bytecode is only composed of one .dex file,
containing all the classes of the application.


https://cdn.journaldev.com/wp-content/uploads/2018/10/android-runtime-dvm.png
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How is the dex bytecode converted into machine code?
Using JIT(Just In Time).

Just In Time is a component that takes application code, analyzes it, and
actively translates it into a form that runs faster, doing so while the
application continues to run. This leads to increased launch time for
applications since it needs to be done everytime the application is
launched.

As the execution progresses, more bytecode is compiled and cached. This
leads to faster boot times.

DVM and JIT were replaced by ART and AOT respectively since
Android Lollipop.

- The official Android IDE
Android i ‘
~. .
Studio
« Android Studio IDE

o Android SDK tools

« Android 5.0 (Lollipop) Platform

« Android 5.0 emulator system image
with Google APIs

Step 1 - System Requirements

You will be delighted, to know that you can start your Android application
development on either of the following operating systems -

e Microsoft® Windows® 10/8/7/Vista/2003 (32 or 64-bit)
¢ Mac® OS X® 10.8.5 or higher, up to 10.9 (Mavericks)
¢ GNOME or KDE desktop

Second point is that all the required tools to develop Android applications are open
source and can be downloaded from the Web. Following is the list of software's you
will need before you start your Android application programming.

e Java JDKS5 or later version
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e Java Runtime Environment (JRE) 6
e Android Studio

Step 2 - Setup Android Studio

Overview

Android Studio is the official IDE for android application development.It works based
on IntelliJ IDEA, You can download the latest version of android studio from Android
Studio 2.2 Download, If you are new to installing Android Studio on windows,you will
find a file, which is named as android-studio-bundle-143.3101438-windows.exe.So
just download and run on windows machine according to android studio wizard
guideline.

If you are installing Android Studio on Mac or Linux, You can download the latest
version from Android Studio Mac Download,or Android Studio Linux Download,
check the instructions provided along with the downloaded file for Mac OS and Linux.
This tutorial will consider that you are going to setup your environment on Windows
machine having Windows 8.1 operating system.

Installation

So let's launch Android Studio.exe,Make sure before launch Android Studio, Our

Machine should required installed Java JDK. To install Java JDK,take a references
of Android environment setup

Android Studio Setup - o

Welcome to Android Studio Setup

Setup will guide you through the installation of Android
Studia.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Android
Studio

< Back Cancel



https://developer.android.com/sdk/index.html
https://developer.android.com/sdk/index.html
https://dl.google.com/dl/android/studio/install/1.1.0/android-studio-ide-135.1740770-mac.dmg
https://dl.google.com/dl/android/studio/ide-zips/1.1.0/android-studio-ide-135.1740770-linux.zip
https://www.tutorialspoint.com/android/android_environment_setup.htm
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Once you launched Android Studio, its time to mention JDK7 path or later version in
android studio installer.

Verifying your system meets the minimum requirements
System Check

We could not detect a Java Development Kit (JDK) «7 or newer on your system. Please
browse to its path if known:

|| Browse,..

or download the following compatible 1DK:  jdk-TFusT-windows-x64. exe
and press ‘Mext’ after installation is complete.

Below the image initiating JDK to android SDK

= Android Studio Setup - O

Browse to a JDK location

[* 1 iTunes o —
4 | Java ‘
A1 o
.. bin
> db
0 include
b e jre
P lib
Lo are7

| Make New Folder |
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Need to check the components, which are required to create applications, below the
image has selected Android  Studio, Android  SDK, Android  Virtual
Machine and performance(Iintel chip).

Choose Components
Choose which features of Android Studio you want ta install,

Chedk the components you want to install and unchedk the components you don't want to
install. Click Mext to continue,

Description

Select components to install: Android Studio
. Position wour mouse
Android SDK over a component ko

Android Virtual Device see its description,
Performance (Intel® HAX

Space reguired: 3.8GB

Need to specify the location of local machine path for Android studio and Android
SDK, below the image has taken default location of windows 8.1 x64 bit architecture.
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Configuration Settings
Install Locations

Android Studio Installation Location

The location specified must have at least S00MB of free space.
Click Browse to customize:

| C:\Program Files\AndroidAndroid Studio

Android 50K Installation Location

The location spedfied must have at least 3. 2GE of free space.
Click Browse to customize:

| C:\Usersisaira_000\AppDataiLocal\Androidisdk | | Browse. ..

Need to specify the ram space for Android emulator by default it would take 512MB
of local machine RAM.

Configuration Settings
Emulator Setup

We have detected that your system can run the Android emulator in an accelerated
performance mode,

Please set the maximum amount of RAM available for the Intel Hardware Accelerated
Manager (HAXM) to use for all x86 emulator instances.

You can change these settings at any time. Please refer to the Intel HAXM Documentation
for more information.

(® Recommended: 512 MB
() Custom: 512 ME
*This value must be between 512 ME and 1 GB

Mote: Setting aside a large memory reservation may cause other programs to run slowly
when using the k86 Android emulator with HAXM,

At final stage, it would extract SDK packages into our local machine, it would take a
while time to finish the task and would take 2626MB of Hard disk space.
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Installing
Flease wait while Android Studio is being installed.

Extracting Android SDK... 4% (108 / 2525 MB)

Extract: terminal. jar... 100%
Output folder: C:\Program Files\Android\Android Studiopluginstestng
Output folder: C:\Program Files\Android\Andreid Studiopluginstestngib

Extract: resources_en.jar... 100%

Extract: testng-plugin.jar... 100%:

Extract: testng.jar... 100%

Cutput folder: C:'Program Files\Android\Android Studio
Cutput folder: C:\Users\SAIRA_~1\AppDataiLocal{Temp
Extract: android-sdk. 7z

Output folder: C:\Users'\saira_000\ApplataiLocal\Android'sdk

< Back Mext = Cancel

After done all above steps perfectly, you must get finish button and it gonna be open
android studio project with Welcome to android studio message as shown below
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Welcome to Android Studio

Quick Start

Start a new Android Studio project

Open an existing Android Studio project
Import an Android code sample

Check out project from Version Control
Import project (Eclipse ADT, Gradle, etc.)
Configure

Docs and How-Tos

Android Studio 1.1.0 Bulld 135.1740770. Check for updates now.

You can start your application development by calling start a new android studio
project. in a new installation frame should ask Application name, package information
and location of the project.
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Mew Project

M Androkd Stusio

Configure your new project

pplication rarme: || ]
Cermpany Domain: | sais (00 example.cem |

Packigename  commmerngle uine 000, Est

Project locatan: CALbsers\sara_00MAndiosdSiudeaProj s

Plegse enter gn applcation neme (shown m buncher)

[ Freous | | mewr | [Lcance ] [ Fwisn

After entered application name, it going to be called select the form factors your

application runs on, here need to specify Minimum SDK, in our tutorial, | have
declared as API23: Android 6.0(Mashmallow)

’ W Create New Preject

A Target Android Devices

Select the form factors your app will run on

Ditferent platforms may require separate SOKs

Phooe and Tablet

Minienum SCK | AP123: Andreid 6.0 (Marshnsalcw) B

Lower AP| leveds target more devices, bt have fewer features avalable

By targeting AP 23 and later, your app will run on approxmately 4,7% of the devices
that are active on the Google Play Store.

Help me choose

1) Wear

Minimum SOK | API23: Android 5. (Lolipop] B
v

Minienum SOK. | API21: Android 50 (Lelipep] ) n
[T Andreid Auto
D Glass

Minienum SDK. | Glass Developenent Kit Preview (A1 15) -

previows | [EREN | Concel | | o |

The next level of installation should contain selecting the activity to mobile, it specifies
the default layout for Applications
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A Add an activity to Mobile
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At the final stage it going to be open development tool to write the application code.
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Step 3 - Create Android Virtual Device

To test your Android applications, you will need a virtual Android device. So before
we start writing our code, let us create an Android virtual device. Launch Android AVD
Manager Clicking AVD_Manager icon as shown below
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After Click on a virtual device icon, it going to be shown by default virtual devices
which are present on your SDK, or else need to create a virtual device by
clicking Create new Virtual device button

® Andeoid Yirual Devics Manager - a b1

Your Virtual Devices

1
H Andeoid SRudio

L

Tz i cisabled in BI0S. Trautiesheat
Tyt Haiie Petahdion & Taiget CPLYAB| Sue o Disk Actitde

[ Seeasxamzs 1030 = 120: 420dpi b Anchezid G0 [Beogls APh) xE5 2GE b+
4 Create Virtual Device.. (%]

If your AVD is created successfully it means your environment is ready for Android
application development. If you like, you can close this window using top-right cross
button. Better you re-start your machine and once you are done with this last step,
you are ready to proceed for your first Android example but before that we will see
few more important concepts related to Android Application Development.

Hello Word Example

Before Writing a Hello word code, you must know about XML tags.To write hello word
code, you should redirect to App>res>layout>Activity_main.xml



UNIT Il

3 app
[ manifests
[ java
E3 res
[E1 drawable
EJ layo

=5 activity_main.xml

Ea
E3 mipmap
[ values

M

To show hello word, we need to call text view with layout ( about text view and layout,
you must take references at Relative Layout and Text View ).

<Relativelayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match parent"
android:paddingLeft="@dimen/activity horizontal margin"
android:paddingRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical margin"
android:paddingBottom="@dimen/activity vertical margin"
tools:context=".MainActivity">

<TextView android:text="@string/hello world"
android:layout width="550dp"
android:layout height="wrap content" />
</RelativeLayout>

Need to run the program by clicking Run>Run App or else need to call shift+f10key.
Finally, result should be placed at Virtual devices as shown below


https://www.tutorialspoint.com/android/android_relative_layout.htm
https://www.tutorialspoint.com/android/android_textview_control.htm
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