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1 Introduction

The FIRSTech Challenge (FTWi)l be adopting a new controller for its robot competitions. iSlitew
platform uses Android deviecethat are powered bQualComm Snapdragon processor his document
contains information and exercisésteach students and mentors hotw use andorogram thisnew
system

Figurel-FTC's new Androithased platform1

2 Agenda

This training document is organized in following manner,

Overview of the new platform

Getting started with Android programming
Using your Bbot

Operation Modes

QualComm FTC Robot SDK

Building the Robot Controller

Writing your avn Op Mode

DK ebcumentation

=A =4 =4 =4 -4 4 - 4

3 Scope of Material
This document only provides a very basic introduction to Android programming and how it relates to the
next gen FTC robot controller platform.

Participants are encouraged to learn more about Java and Android development for othercessour
such as the official AndroBl S @ S f 2SI &

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

! Note that the user interfaces that are pictured on the Android devices are simulated.
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interactive training)

http://developer.android.com/training/index.html

There is an excellent free tutorial from Oracle that teaches basic and advanced Java programming:

http://docs.oracle.com/javase/tutorial/

4 Demo Robots

The training material in this document assumes that students will have access to a demo robot. The
NREo2G o6F 1+ X (KSizedrspthat B éofiigpediwith alDC otdr doritroller, a servo
controller, and two sensors. The DC motor controller controls two 12V DC motors. ribesetroller
controls two 186degree servos. The K9 bots also are equipped with a Power Module device and a
Legay Module device. Thmotor and servo controllers, and tHgower and Legacy Modules are made
by a company called Modern Robotics.

Figure2 ¢ This training material often makes references to a K9 bot (Matrix or Tetrix)

If you are interested in building your own version of the K9 bot, a rudimentary guitie is available
and distributed with this training manual.

IMPORTANT NOTHhe K9 Bot that is described in this build guide was designed as a training robot. The
K9 Bot is useful for learning how to write op modes for the new Android control platfdrenK9 Bot is

also easy to build and compact in siZzdne K9 Bot wasot designed to be a competitier@ady robot. It

is mainlyintended for training purpose
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5 Overview of the Next GenPlatform
The next gen platform is@oint-to-point system. This system has two main components DHeer
Stationand theRobotController The driver station communicates wirelessly with the robot controller.

WiFi Direct Connection

Robot Controller

~ Driver Station

Team 1 Team 1
Driver 1 Driver 2

Figure3 - The new FTC platform is a potHu-point solution.

5.1 Driver Station

The driver station is the component that the teams use to provide input (from a pair of gamepads
and/or a touch screen) to the Robot Controller. The driver station also displays messages (status
information, motor speed, sensor data, etfrdm the Robot Controller.

The driver statiortonsists othe following components,

1. Android Device; An Android device igsedas the base athe driver station This Android
device communicatewirelesslywith the robot controller. Thisdevicehas itsown internal
battery.

2. USB Gamepad ControllegsThe driver station uses a pair of UStabled gamepad controllers

for driver input. For this tutorial, we will use a pair of Logitech F310 gamepads with the devices

aSi Ay d&-¢é Y2RS 0 -, thedwitch ondak bofioindfythe ¥ (RsBaxtild He &b
G2 0KS a-¢ LRaAdA2y0L®

3. NonPowered USB HubThe driver station Android tablet onlyas a single USB port. A USB
hub is used to connect both gamepads to the driver station tablet.

4. Micro USBAdapter¢ The driver station Android device has a type of connector port known as a
Micro USB Type B (fematennector. An adaptor cable is needed to connectwtsBhub to
the Android device.

5. Driver Station Android Apjg The driver station needs a special Andrgib @hat receives input
from the gamepads and communicates with the robot controller.
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Figure4 - Driver station hardware consists of a tablet, adaptercable, a USB hub and two gamepads.

5.2 Robot Controller

The robotcontrollet O a & GKS GoNIAyaé 2F (GKS NRoz2G® L
station. It processes sensor data and user commands and sends instructions to the motor and servo
controllers to make the robot move.

For this tutorial, the K9 bads equipped th the following components,

1. Android Device; Preferably a phonsized (smaller) Android device is used as the robot
controller. This device will communicate wirelessly to the driver station. This device will also
communicate, through a USB cable, @ tonboard robot hardware. This device has its own
internal battery.

2. Robot Controller Apgt The Android device runs a special robot controller app that
communicates with the driver station and sends/receives messages to the onboard robot
hardware.

3. 12V Rehbargeable Batteryc The battery provides power to a USB hub, which in turn provides
power toother devices (such as the Legacy Module) Hratconnected to the USB hub. The
battery also provides power to drive the DC motors and servos on the robot.

4. PowerModule ¢ The Power Module is an electronic device thasa built-in USB hulwhich
connecsthe Android device to one or more U&Babled modules (such as the Legacy Module).
The Power Module draws power from the 12V battery and feeds it to the US&:ddlrough
the USR:ables The Power Module also feeds povditectlyto the DC motor and servo
controllers.

5. Micro USBAdapter¢ The robot controller Android device has a type of connector port known as
aMicro USB Type B (femat®nnector. Aradaptercable is needed to connect the Android
Device to the builin USB.

6. USB Cables The USRonnected modules (such as the Power Module and Legacy Module) for
the next gen platform use USB Mini style cables to connect with each other and with the
Android devte. Note that armdaptercable is needed to connect the USB Mini style cable to the
' YRNRPARQaA aAONR ! {. ¢&LJS . LER2NI®

7. Legacy Module; This module is a special electronic device that acts as a bridge between the
new Android robot controller and the older GB NX-Eompatible devices (motor and servo
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controllers, sensors, etc.). The Legacy Module communicates with the Android device through a
USB connection. It receives commands and sends data from/to the Android device. It also
communicates, through six NP$tyle ports toexistingNXFcompatible hardware (motor
controller, servo controller, LEGO approved sensors, efthe Legacy Module draws power
through the USB connection from the Power Module.

8. DC Motor Controller with Motorg, The K9 bot has a sindleC motor controller The USB
enabled DC Motor Controller communicates with the Android device through a USB connection.
The USEenabled motor controller also draws 12V power from the Power Module to power the
DC motors.

9. Servo Controller with ServasThe K9 bot has a single servo controllene USEnabled Servo
Controller communicates with the Android device through a USB connection. ThendSiBd
servo controller also draws 12V power from the Power Module to power the servos.

10. Hitechnic IR Seeker \&ensor; The K9 bot has an NXdmpatible IR seeker sensor. The sensor
is connected to the Legy Module. The Android devicemmunicates through the Legacy
Module to the sensor. The sensor draws power from the Legacy Module.

11. LEGO Light SensqiThe K®ot has an NXTompatible IR seeker sensor. The sensor is
connected to the Lesicy Module. The Android devicemmunicates through the Legacy
Module to the sensor. The sensor draws power from the Legacy Module.

12. NXT Cableg The K9 bot uses standard LESXFcompatiblecables to connect the Legacy
Module with the sensors.

Legacy Module

Android
Device Power Module

DC Motor Controller \

—l— = § \y
< N /z 3

- 3
-

3 \\

PN
P 4

—— Servo Controller
e — .
.
-

-,
= 2

12V Battery v

Figure5 - K9 bot hardware with US#nabled motor/servo controllers (cables and adapter not shown in detail).
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5.3 A Note about USB Ports & Cables

The next gen pitform uses USBvhich stands for Universal Serial Biasgonnect the Android devices

to the robotand game controller hardware. The USB cables allow the devices to communicate at a very
KAIK &ALISSRo® ¢KS ' {. OlFIoftSa |fa2 LINRPDARS LIR2gSNI (2
Module.

5.3.1 USB Host & Client Modes

A USBenabled device such as a sipdnone or tabletcan act as &SB hosor asa USEclient device A

USBhostis thedevicethat initiates all communications on the bu$heUSB clientesponds to

communications from the host. The Android devices that are used for the next gen plétfearthe

ability to act as eithea USB host or a USBBent When you plug the Android device into a laptop the

Android device acts as a U8Ent. When you plug a gamepado the Android device the Android

device acts as a USB ho$he termUSB Osthe -Go(orUSBOTG A & dzaSR G2 RS&AONRGS |
switch between host and client modes.

Note that when an Android device is acting as a USB host, it caimoltaneoushbe charged. This

means that when you have your Android tablet coreelcto the Logitech gamepads or when you have

your Android phone connected to the Power ModoleLegacy Moduléwith the phone acting as a USB

host) the Android devicwill be drawing power from its internal batteryThe Android devi€@a Ay G SNI/ I €
battery currently cannot be charged while it is acting as a host for the gamepad or robot modules

5.3.2 USB Micro Type B

The Android devices have a special type of USB port called a XEB-Go (OTG) portThis USB OTG
port allows the Android device to automaticawitch between host andientmodes. TheUSB OTG
devices typically have d@SBMicro TypeB receptacle

Figure6 - USB Micro B receptac‘”[e

¢KS ! YRNB AR R &egeptarle Rduire¥ 4 SBMicrigdble:

2 Fromhttp://electronics.stackexchange.com/questions/34741/eamandroidtablet-serveasusb-host-and-be-charged
simultaneousisthroughta accessed January 15, 2015.
3 Image fromhttp://en.wikipedia.org/wiki/lUSB#mediaviewer/File:USB_Micro_B_receptacleasegssed on January 15, 2015.
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Figure7 - USB Micro B cabfe

* Fromhttp://www.monoprice.com/Product?c_id=103&cp_id=10303&cs_id=1030307&p_id=8639&seq=1&formete’sed
on January 15, 2015.
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5.3.3 USB Mini Type B

The electronic modules fromlodern Roboticthat are used to communicate between the Android

phone and the robot hardware (motors, servos and sensors) are equipped)sBMini Type B
receptacles. This type of receptacle was selected by the manufacturer because they are the most
durable type of connector, designed for repeated connect and disconnect cycles. These are the same
style of USB receptacle found on highd digital SLR cameras.

12345

Mini-B
Figure8 - USB Micro B receptacﬁe

¢KS [S3Fr0e IyR t26SN a2 RdAUSBMini Tepk§yk cable: NSOSLIi I Of S N

Figure9 - USB Micro B cabfe

5 Image fromhttp://en.wikipedia.orgwiki/USB#mediaviewer/File:USB_MiBi receptacle.svgccessed on January 15, 2015.
® Fromhttp://www.monoprice.com/Product?c_id=103&cp_id=10308% id=1030302&p_id=8632&seq=1&formatessed
on January 15, 2015.
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5.3.4 Micro USB OTG Adapter

A special adapter cable used to connect the Android device to the Power Module or to the USB hub.
This Micro USB OTG Adapter cable has a nfakMicro B connector on one eadd a female standard
USB Type A receptacle on the other end.

Figure10- USB Micro OTG Adapter Cable

When usedwith the driver station, the USB htb connected to the Android tablet through the Micro
OTG adapter cable.

When usedwith the robot controller, the Power Module is connectiedthe smartphone through the
Micro OTGadapter cable.

7Image fromhttp://www.monoprice.com/Product?c_id=108&cp_id=10833&cs_id=1088%p id=9724&seq=1&format=2
accessed on January 15, 2015.
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6 The Android Operating System

6.1 What is Android?

The next gen platform uses a tablatd a smartphone taontrol a robot. The tablet and smartphone
are actually sophisticated, compact computers. These handheld cemspludve a centrgirocessor,
volatile and norvolatile memory, input/ouput devicesand other features commonly found on modern
computers.

Android is theoperating systenthat runs on these handheld deviceSimilar to a laptop that has
Microsoft Windows or MacOS as itparating system, a tablet amariphone has its own operating
aeaidsSy GGKFdG YIylFr3aSa GKS RSOAOSQa KINRgFENB FyR az¥

Figurell- Android is the world's most popular computing platforr%.

You may have heard people reterAndroidasfirmware. The termfirmware implies that the
AyaiNuzOdAzya yR RFEGEF GKIFEG FNB YFE1S dzlJ 6KS RS@AOS
G2t 0GAES YSY2NR O ¢CKS GFANNE AYy (KS g2 NBatad FANY G| N
that are used to run an electronic device like a digital camera or p#8&rdid not change very

frequently(if at al). Typically, he firmware was installed once onto the device (at the factory) and left

GKSNE FT2NJ GKS NBad 2F GKS RSOAOSQa tAFTSOo

Android is more similar to the Windows, MacOS and Linux operating systems. It is installed anto non
volatile parts of memory of a tablet or phone. However, Android is often updated with patches or
upgrades, just ke Windows, MacOS and Linuxven thout Android can be updated regularly, people
A0Aff 2FGSY NBFSNI G2 A0 Fa GFANNG|I NBode

Google produces AndrgisdvhichA & (G KS ¢2 NI RQa Y2 a {° Godglediztelopahd2 LIS NI ( A y
maintains the Android code. hiEsource code iavailable to the publiander an open source licens.

D223fS LINPYARSAE FTNBES RS@OSt2LISN) G22fa GKIFIG OFy oS
platform. Starting with version 1.5, the different versions of Android are denoted by their version

number and by the namef a dessert or candy. Android version 1.5 is known as Cupcake. Android 4.4 is
known as Kit KatAs of the January 2015, the most current version of Android (5.0) is known as Lollipop.

8 Image fromhttp://en.wikipedia.org/wiki/File:Android_robot.svg Retrieved December 4, 2014.
? Seehttp://developer.android.com/about/index.htmfor details.
19 http://en.wikipedia.org/wiki/Android_(operating systeng)Retrieved January 15, 2015.
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6.2 Android Studio

The driver station tablet and the robot controller smartphone run special apps for the FTC competition.
These appare created using tools that are provided for free by Google. The official development tool
for Android development is known @sdroid Stdio. In order to be able to write programs to control a
robot, you will need to learn how to build apps using Android Studio.

Android Studias a tool known as an Integrated Development Environment (IDE). Android Studio is a
software package that you itedl onto a computer or laptop. It has a suite of tg@ach as a text editor,
debugger, anather tools to helpauthor, build and install apps for the Androagberating system.

App development might seem intimidating at first. However, for the FTQsptie processs fairly

simplified. The engineers at QualComm have developed an Android framework for the FTC robots. This
framework takes care of much of the more complex programming tasks. The student or mentor can
focus on programming the robot bakior and not have to worry much about developing the framework

of the app.

6.3 MIT/Google App Inventor
Work is being done to integrate the new FTC platform with the MIT/Google App Inventor:

http://appinventor.mit.edu/explore/

The App Inventor is a uséiendly, servetbasedtool to create Android apps usirayvisual development
environment.

The App Inventor is being modified so that it will able to support the FIRST Tech Challenge hardware.
Teams will eventally be able to use the App Inventor to create apps for their competition bots.

Unfortunately, the App Inventowill not be covered in thimmanual A separate App Inventor training
manual will be available.

6.4 Java

Java is a popular textased, objecbriented programming languageindroid apps are written using
Java syntax. The programs that we will be using in this tutorial require a basic knowledge of Java.
Unfortunately, the scope of this document does noballfor a detailed examination of the Java
programming language. However, the Oracle Corporation maintains an excellent, free online Java
tutorial:

http://docs.oracle.com/javase/tutorial/

Students areencouraged to review the online Java tutorial before they attempt to try trey@ges in

this training manuallt would be helpful if students have a basic knowledge of Java to complete the
exercises in tisi manual. Students do not have to be Java exg, but should understand the basic

syntax of java and be familiar with concepts such as classes, inheritance, and other key object oriented
concepts.
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7 Installing Android Studio

7.1 Important Note Regarding the Android Studio Instructions

IMPORTANT NOTE!hig training manual contains instructions on how to install the Android Studio
software onto your PC. Please note that this information is provided to help you with the installation of
the software, however, the screen shots and links in this documertitrbig out of date.

The most ugo-date reference for installing and using tAadroid Studio software can be found on the
Android developer website:

http://developer.android.com/sdk/index.html

Please read and refer to the instructions on the Andaggeloperwebsite before you attempt to install
this software onto your own PC.

7.2 Android Studio Website

In order to create programs for your next gen FTC robot, you will need to have Android Sstaliedn
on your laptop. Android Studio is distributed freely by Google and it is available on the Android
5850St 2L NRa ¢So0aArusSy

http://developer.android.com/sdk/index.html

Android Studio is avaiide on the MacOS, Windows and Linux operating systérhis version of the
manual currently only describes how to install Android Studio for the Windows environment.

7.3 System Requirements

Before you download and install the Android Stuglia should first beck the list of system

NEIljdzZA NSYSyida 2y GKS !' yYRNRAR RS@St2LISNDa ¢Soaid
minimum requirements:

http://developer.android.com/sdkimdex.html#Requirements

7.4 Installing the Java Development Kit

You will need to download and install the Java Development Kit (JDK) onto your computer, prior to
installing the Android Studio software. At the time this document aréginally written, AndroidStudio
requires the JDK version 7 for Windows installations.

The JDK versionsoftware can be downloaded from the Oracle.com website:

http://www.oracle.com/technetwork/java/javase/downloads/jdkdownloads1880260.html

If you visit the JDK download website, you will want to select either the Windows X86 download file (if
you are using a 3Bit version of Windows) or the x64 download fjileyou are using a 6Mit version of
Windows). At the time of this writing, JDK 7&7s the kit you should download:
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Java SE Development Kit 7u71
“You must accept the Oracle Binary Code License Agreement for Java SE to download this
software.

Accept License Agreement * Decline License Agreement

Product ! File Description | File Size ‘ Download
Linux x86 110.44 MB Tu71-inux-i586.rpm
Linux x86 136.76 MB -linux-i586.tar.gz
Linux x84 12081 MB Jinux-x64.rpm
Linux x64 13563 MB -linux-x64 tar gz
Mac O3 X x64 185.84 MB -macosx-x64.dmg
Solaris x86 (SVR4 package) 130.36 MB laris-i586 tar.Z
Solaris x66 95 48 MB laris-i586 lar.gz
Solaris x64 (SVR4 package) 24 68 MB \aris-x64 ar Z
Solaris x64 16.36 MB uT1-solaris-x64 tar.gz
Solaris SPARC (SVR4 package) 138.74 MB u71-solaris-sparc far.Z
Solaris SPARC 9862 MB
Solaris SPARC 64-bit (SVR4 package) 2394 MB
Solaris SPARC =it HEAEME
Windows x86 127.78 MB
Windows x64 12952 MB

Figurel2 - Select x86 for 3:it versions of Windows or x64 for 6Bit versions of Windows

Note that youwill only need the JDK 7 software. You do not need to download any of the extra files that
are available on the Oracle website (such as the Demos & Samples download).

Once you have the executable file downloaded from the Oracle website, double click file tto open
it and start the installation. Follow the steps of the Installation Wizard to install the software onto your
computer.

- - -
& Java SE Development Kit 7 Update 71 (64-bit) - Setup [

ORACLE

Welcome to the Installation Wizard for Java SE Development Kit 7 Update 71

This wizard will quide you through the installation process for the Java SE Development
Kit 7 Update 71,

The Java Mission Control profiling and diagnostics tools suite is now available as part of
the JDK.

Next > | l Cancel ]

Figurel3- Follow the steps of the Installation Wizard.

Whenprompted, select the default eommended settingérom the Installation Wizard
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- — ~
) Java SE Development Kit 7 Update 71 (64-bit) - Custom Setup.__| [

(‘
‘E_(_f Java: ORACLE

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

Feature Description

Java SE Development Kit 7
Update 71 (64-bit), induding the
JavaFX 50K, a private JRE, a
private JavaFX runtime, and the
Java Mission Contral tools suite.
This will require 300MB on your
hard drive.

Install to:

C:\Program Files\Javaljdk1.7.0_71%

[ < Back ][ Next = J [ Cancel ]

Figurel4 - Select the default recommended settings for the installation.

I FGSNI GKS Ayadlttlrdazy Aa O02YLX SGST KAG G(KS a/ftza
neSR G2 OftAO0]l 2y GKS abSEG {GSLEAE 06 dzii

|'§ Java SE Development Kit 7 Updat

‘E_(_Z ]ava" ORACLE

Java SE ! Kit 7 Update 71 (64-bit)

Click Next Steps to access tutorials, API documentation, developer guides, release notes
and more to help you get started with the JDK.

Mext Steps

Figurel5 - Hit the Close button to finish the installation.

7.5 Installing the Android Studio Software

Once you have installed the JDK software successfully, you can go to the Android dé¥elape 6 So6 a A G S
and download the Android Studio software:

http://developer.android.com/sdk/index.html

On the Android Studio SDK website, click on the green button to take you to the download webpage:
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/ Download Android Studic X

€ = C [} developer.android.com/sd

Developers

Training API Guides

Download

Installing the SDK
Adding SDK Packages

Android Studio
Workflow
Tools Help
Build System
Support Library
Revisions

NDK

ADK

Eclipse with ADT

ndex.htrr

Design e Distribute Q

Reference Google Services Samples

The official Android IDE

Android Studio IDE
Android SDK tools
Android 5.0 (Lollipop) Platform

Android 5.0 emulator system image
with Google APls

« System Requirements

e Other Download Options
onto

« Migrating to Android Studio

 Take a Survey

Intelligent code editor

ol =

Figurel6 - Click on green button to download the software.

The Android web page should prompt you to accept or reject the license agreement. Check the

checkbox to accept the agreement, then press the blue button to begin thaidad:

Downlaad Android Studic % o=l

€« €' | [3 developer.android.com/sdk/indexhtml#top
~+  Develop 5 Tools > Download Android Studio and SDK Tools Q, H
Download
Download ~

Installing the SDK-

Adding SDK Packages

Android Studio
Workflow
Teols Help
Build System
Support Library
Revisions

NDK

ADK

Eclipse with ADT

Before installing Android Studio or the standalone SDK tools, you must agree to the following terms and conditions.

1.3 'Google" means Geogle Inc., a Delaware corporation with principal place of business at 1600 Amphitheatre
Parkway, Mountain View, CA 94043, United States.

2. Accepting this License Agreement

2.1 In order to use the SDK, you must first agree to this License Agreement. You may not use the SDK if you do not
accept this License Agreement.

2.2 By clicking to accept, you hereby agree to the terms of this License Agreement.

2.3 You may not use the SDK and may not accept the License Agreement if you are a persen barred from receiving
the SDK under the laws of the United States or other countries including the country in which you are resident or
from which you use the SDK.

2.4 If you are agreeing to be bound by this License Agreement on behalf of your employer or other entity, you
represent and warrant that you have full legal authority to bind your employer or such entity to this License
Agreement. If you do not have the requisite authority, you may not accept the License Agreement or use the SDK on
behalf of your employer or ather entity.

[# | have read and agree with the above terms and conditions

Download Android Studio for Windows

w =

Figurel? - Accept the license agreement and click blue button to begin download.

Once you have downloaded the installation file, double click on it to begin the install process. An
Installation Wizard should appear. IlBwv the steps of the Installation Wizard to install the software:
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Welcome to the Android Studio
Setup

Setup will guide you through the installation of Android
Studio.

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

Click Mext to continue.

Android
Studio

[ < Back ][ Mext = ][ Cancel ]

Figurel8- Follow the steps of the Installation Wizard to install the software.

When prompted by the Installation Wizard, select the default values fosétiings and continue with
the installation process.

Choose Components
Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: TS Description
Android SDK
Android Virtual Device

Performance {Intel® HAX

Space required: 3.8GB

[ < Back ][ Mext > ][ Cancel l

Figurel9 - Select the default values when prompted by the installation wizard.

During the installation process, the Installation Wizard will prompt you for the Install Losdtiothe

Android Studio software, and the Google Android Software Development Kit (SDK). The Android Studio
software is the too(such as the text editor, project browser, and debuggea} you will use to create

and edit your apps. Thendroid SDK cdainsthe actual software components that are usedhtoild

and install the apps.

When the Installation Wizard prompts you for the Install Locations, you should note the install location
of the Android SDK. You might need to know this location lateo dimd and run tools that are

available in the SDK. In the screenshot below, the Android SDK will be installed to the directory

& AUsersteng\AppDataLocalAndroidd R1 ¢ 2y GKS 2 AyR2ga O2YLlzi SN
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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 SDK Installation Location

The location specified must have at least 3.2GB of free space.
Click Browse to customize:

C:UsersitengWppDataLocal\Androidisdk.

[ < Back “ Mext > i[ Cancel ]

Figure20 - Note the installation location of the Android SDK.

Continue with the installation process. Note that Android Studio is a large program and it can take a
longtime to install the required components. Please be patient and wait for the install to complete.

Installation Complete
l Setup was completed successfully. I

Completed

- .
Show details

< Back Cancel

Figure21 - Android Studio can take a long time to install the required components.

ca
R
w

hyOS G(KS AyadlttlridArzy Aa FTAYyAaKSRXI LINBia
Android Studio.

GCAY
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Completing the Android Studio
Setup

Android Studio has been installed on your computer,

Click Finish to dose Setup.

Android
Studio

Figure22 - Press "Finish" ta@omplete theinstall andto launch Android Studio.

When the Android Studio software is launched, it might prompt you to import Android Studio settings

from a previous installation of the software. Unless you are an advanced bsehagprevious Android
{ddzRA2 aStdAy3aa GKIFG @2dz g2dd R tA1S (2 LINBaSNBS:
{ddzRA2 2NJ L R2 y24 ¢lyd (2 AYLERNL Yeé aSdidadiay3aas vy

Figure23 - Android Studio might prompt you to import previous settings.

Once Android Studio has finished downloading and installing the additional software components, click
0KS GCAYyAaKE odzidz2y G2 O2yGAydzsSyY
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