SWEN-101: Software Engineering Freshman Seminar Tutorial 1: Android Studio — Hello World

Android Studio - ‘Hello World’

Objectives: In this tutorial you will learn how to create your first mobile app using Android
Studio. At the end of this session you will be able to:

e Create Android Project.

e Run Android Project in an Emulator.

e Build and locate your projects’ apk file.

androidstudio

Powered by the IntelliJ® Platform

Android Studio 3.1.2
Build #Al-173.4720617, built on April 14, 2018

JRE: 1.8.0_152-release-1024-b02 amd64
JVM: OpenJDK 64-Bit Server VM by JetBrains s.r.o

Android Studio is google's official IDE(Integrated Development Environment) for Android
Developers.

Android Studio’s job is to provide the interface for you to create your apps and to handle much
of the complicated file-management behind the scenes. The programming language you will be
using is Java and this is installed separately on your machine. Android Studio is simply where
you will write, edit and save your projects and the files that comprise said projects.
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Part 1: Create New Project
To create our first Android project, follow the below 4 steps:

1. Go to ‘File’ -> ‘New Project...’

IZl=8 Edit View Navigate Code Analyze Refactor

= Open...
[’ Profile or Debug APK..

Open Recent

Close Project

Link C++ Project with Gradle
9/‘ Settings...
[.% Project Structure...
Other Settings
Import Settings...
Export Settings...
Export to Zip File...
Settings Repository...
Save All

@ I

o)

Sync with File System

¢

Invalidate Caches / Restart...

Export to HTML...

& Print..
Add to Favorites
File Encoding
Line Separators
Make File Read-only

Power Save Mode

Exit

Ctrl+Alt+S

Ctrl+Alt+Shift+S

>

Ctrl+S

Sync Project with Gradle Files

Ctri+Alt+Y

New Project...
Import Project...

Project from Version Control >

New Module...
Import Module...
Import Sample...

€ Java Class

x Kotlin File/Class

w1 Android Resource File
Android Resource Directory
Sample Data Directory

= File

=y Scratch File Ctrl+Alt+Shift+Insert
Package

S C++ Class

c++ C/C++ Source File

4 C/C++ Header File

i§' Image Asset

1§ Vector Asset

Singleton

Gradle Kotlin DSL Build Script

Gradle Kotlin DSL Settings

o =

]

Edit File Templates...

#' AIDL
W' Activity
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Build Run Tools VCS Windo

) (€ MainActivity )

Ty
ainxml € MainActivityjava

kage com.example.vivek.helloworld;

ort ...

@Override

lic class MainActivity extends AppCompatBctivity {

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

setContentView(R.layout.activity;main);

{
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2. Give Application name e.g. ‘Hello World’ and click ‘Next’

efactor Build Run Tools VCS Window Help
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java ) "3 com ) L8 example ) " vivek ) L5 helloworld ) ‘€ MainActivity ) ‘\ l’-‘%app v }. 4 #
3| ® Create New Project X
H Create Android Project
Application name
Hello World <
Company domain
vivek.example.com
Project location
C\Users\vivek\AndroidStudioProjects\HelloWorld2
Package name
com.example.vivek.helloworld Edit
[] Include C+ + support
[] Include Kotlin support
Next Cancel
Android Profiler }.4_: Run “;f TODO
aao) 11 CF
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3. Select ‘Phone and Tablets’ and click next.

factor Build Run Tools VCS Window Help

java ) L8 com ) L8 example ) L3 vivek ) L8 helloworld ) (€ MainActivity ) S lE‘;app v ). L

€3| ® Create New Project X
)

A Target Android Devices

Select the form factors and minimum SDK

Some devices require additional SDKs. Low API levels target more devices, but offer fewer API features.

Phone and Tablet

|API 15: Android 4.0.3 (IceCreamSandwich) v

By targeting API 15 and later, your app will run on approximately 100% of devices. Help me choose

[ Include Android Instant App support

[] wear

|API 21: Android 5.0 (Lollipop) v |
v

|API 21: Android 5.0 (Lollipop) v |

[] Android Auto
[] Android Things

|API 24: Android 7.0 (Nougat) v

Previous Next Cancel

Android Profiler P 4:Run 2 TODO

1go) 11
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java ) K com ) KN example ) B vivek ) B8

) ‘€ MainActivity )

@| ® Create New Project
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4. Select ‘Next’ -> select ‘Empty Activity’ -> Select ‘Next’ -> ‘Finish’

H Add an Activity to Mobile

Add No Activity

Basic Activity

Fullscreen Activity Google AdMob Ads Activity Google Maps Activity

Previous ‘

Bottom Navigation Activity

AlSap v B 4 B

Next

Login Activity

Cancel

e Refactor Build Run Tools VCS Window Help

iin ) B java ) L8 com ) K3 example ) L vivek ) L helloworld ) (€ MainActivity )
€3| ® Create New Project

A Configure Activity

NI|fRapp v| B, 4
X

Creates a new empty activity

Activity Name: | MainActivM

Generate Layout File
Layout Name: activity_main

Backwards Compatibility (AppCompat)

The name of the activity class to create

Previous

Cancel

2\ Android Profiler P, 4:Run 2 TODO

ntac ana)

#End_of_Part_1
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Part 2: Running your application
Now that we cretaed the Hello World application, let’s run it. Follow the below 4 steps:

1. Click on the ‘run’ icon present in upper right section of IDE or press ‘Shift + F10’

keyboard shortcut.

)p\src\main\java\com\example\vivek\helloworld\MainActivity,java - Android Studio - X
ools VCS Window Help
example vivek helloworld ) € MainActivity A |Exapp|v| P E 3 @ [ e N Lz Q
O
v e
=
o
&

1 e activity_main.xml € MainActivity.java

package com.example.vivek.helloworld;

+import ...

< public class MainActivity extends AppCompatActivity {
@override
9 of protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState);
setContentView (R.layout.activity main);

}

2. Now a pop-up window will appear titled ‘Select Deployment Target’. Click on ‘Create

New Virtual Device’.

® Select Deployment Target X

No USB devices or running emulators detected Troubleshoot

Connected Devices

<none>

Create New Virtual Device Don't see your device?

@ [ Use same selection for future launches Cancel
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3. Now you should see a screen that shows the list of available devices. Select the
category as “Phone” and then choose the device “Nexus 5X”.

® Virtual Device Configuration

Select Hardware

Android Studio
Choose a device definition v
Py
Category Name ¥ Play Store Size Resolution Densi E‘D Nexus 5X
Nexus 5 D3 495" 1080x19..  xchdpi 10000
Size: large
Wear Nexus 4 47 768x1280 __ xhdpi Ratio: long
— Density: 420dpi
Tablet Galaxy Nexus 4.65" 720x1280 xhdpi
5.4" FWVGA 547 480x854  mdpi 5o 19200
5.1" WVGA 5.1" 480x800 mdpi
4.7" WXGA 4.7" 720x1280 xhdpi
4.65" 720p (Galaxy Nexus) 465" 720x1280 xhdpi
l New Hardware Profile [ Import Hardware Profiles [%] l Clone Device...
(%) Next Cancel

4. After selecting the device, click on “Next”.

® Virtual Device Configuration

Select Hardware

Android Studio

Choose a device definition

Q-

Category Name ¥ Play Store Size Resolution Densil
Nexus 5 B 495" 1080x19..  sxhdpi e
Size: large

) Nexus 5X

Wear Nexus 4 a7 768x1280  xhdpi g:::;'y' ':;gdpi
Tablet Galaxy Nexus 465" 720x1280 xhdpi
5.4" FWVGA 547 480854  mdpi 5o 19200
5.1" WVGA 5.1" 480x800 mdpi
4.7" WXGA 4.7 720x1280 xhdpi
4.65" 720p (Galaxy Nexus) 4.65" 720x1280 xhdpi
l New Hardware Profile Import Hardware Profiles [#) l Clone Device...
(2] Next Cancel
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5. Now you will see a window titled “Select a system image”. Select the one
“‘Recommended” (API 28). Note that you are unbale to proceed further as the Next
button is greyed out. Click on the “download” option available next to the “API 28” option.

® virtual Device Configuration X

System Image

Android Studio

Select a system image

Recommended | x86 Images | Other Images

Release Name API Level ¥ ABI Target
API 28 Download 28 x86 Android API 28 (Google Play) AP Level
Oreo Download 27 Android 8.1 (Google Play 28
Oreo Download 26 8 Android

Nougat Download 25 Google Inc

Nougat Download 24
System Image
x86

Recommendation

VT-x is disabled in BIOS.

Troubleshoot

We recommend these Google Play images because this
device is compatible with Google Play.

Questions on APl lev|
See the AP| level digd ion chart

%)

© A system image must be selected to continue.

(7] Previous Cancel

6. You will be popped to a screen like shown below. Accept the “terms and conditions” and
click “Next”

® SDK Quickfix Installation X

License Agreement

|
A Android Studio

Licenses To get started with the Android SDK Preview, you must agree to the following terms and

~ android-sdk-preview-license conditions. As described below, please note that this is a preview version of the Android SDK,
subject to change, that you use at your own risk. The Android SDK Preview is not a stable release,
and may contain errors and defects that can result in serious damage to your computer systems,
devices and data.

* Google Play Intel x86 Atom Syst

This is the Android SDK Preview License Agreement (the "License Agreement”).
1. Introduction

1.1 The Android SDK Preview (referred to in the License Agreement as the “Preview” and
specifically including the Android system files, packaged APIs, and Preview library files, if and when
they are made available) is licensed to you subject to the terms of the License Agreement. The
License Agreement forms a legally binding contract between you and Google in relation to your
use of the Preview.

1.2 "Android” means the Android software stack for devices, as made available under the Android
Open Source Project, which is located at the following URL: http://source.android.com/, as
updated from time to time.

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

QO Decline @ Accept
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7. You'll see a window that shows that the required files for setup are being downloaded.

® SDK Quickfix Installation X

Component Installer

i
A Android Studio

Installing Requested Components

SDK Path: C:\Users\spoor\AppData\Local\Android\Sdk

To install:

- Google Play Intel x86 Atom System Image (system-images;android-28;google_apis_playstore;x86)
Preparing "Install Google Play Intel x86 Atom System Image (revision: 5)".

Downloading https://dl.google.com/android/repository/sys-img/google_apis_playstore/x86-28_r05.zip

Downloading...
—

://dl.google.com/android/repository/sys-img/google_apis_playstore/x86-28 _r05.zip

0 Please wait until the installation finishes

Cancel

8. After the download is done, you’ll see a window as shown here. Click on “Finish”.

® SDK Quickfix Installation X

Component Installer

|
A Android Studio

Installing Requested Components

SDK Path: C:\Users\spoor\AppData\Local\Android\Sdk

To install:

- Google Play Intel x86 Atom System Image (system-images;android-28;google_apis_playstore;x86)
Preparing "Install Google Play Intel x86 Atom System Image (revision: 5)".

Downloading https://dl.google.com/android/repository/sys-img/google_apis_playstore/x86-28_r05.zip
"Install Google Play Intel x86 Atom System Image (revision: 5)" ready.

Installing Google Play Intel x86 Atom System Image in
C:\Users\spoor\AppData\Local\Android\sdk\system-images\android-28\google_apis_playstore\x86
"Install Google Play Intel x86 Atom System Image (revision: 5)" complete.

"Install Google Play Intel x86 Atom System Image (revision: 5)" finished.

Done



SWEN-101: Software Engineering Freshman Seminar Tutorial 1: Android Studio — Hello World

9. Now you are taken back to the screen you have seen in step 5 and you’ll see that the

“next” option is enabled. Click Next.
- |

Select a system image
Recommended ‘ x86 Images ‘ Other Images ‘
Release Name API Level ¥ ABI Target
APl |
API 28 86 Android APl 28 (Google Play) Leve
28
Oreo Download 27 x86 Android 8.1 (Google Play) .
Oreo Download 26 x86 Android 8.0 (Google Play) Android
Nougat Download 25 x86 Android 7.1.1 (Google Play) Google Inc
Nougat Download 24 x86 Android 7.0 (Google Play)
System Image
x86
Recommendation
VT-x is disabled in BIOS.
Troubleshoot
We recommend these Google Play images because this
device is compatible with Google Play.
Questions on APl level?
See the API level distribution chart
(o
0 ‘ Previous ‘ Next ‘ Cancel ‘
L |

10. You'll see that you can give any name you like to the Android Virtual Device (AVD), but
for now we’ll leave it as is. Click “Finish” and you’ll see that the AVD you created is listed
now under “Available Devices”.

Verify Configuration ! !

AVD Name [Nexus 5X API 2g] |

AVD Name

ED Nexus 5X 5.2 1080x1920 xxhdpi
The name of this AVD.

i= Android APl 28 x86

Startup orientation

um—
Portrait Landscape
e Graphics: v
Performance .
Recommendation
VT-x is disabled in BIOS.
Device Frame Enable Device Frame Troubleshoot

Show Advanced Settings

() Previous Cancel

10
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11. Select a virtual device from the ‘Available Virtual Devices’ by clicking on it. Click ‘OK’.

® Select Deployment Target X

No USB devices or running emulators detected Troubleshoot

Connected Devices
<none>

Available Virtual Devices

Nexus 5X API 28

| Create New Virtual Device Don't see your device?

0 [[] Use same selection for future launches Cancel

12. Now you should see a virtual device appeared on the screen with the desired output.

A ERapp Vv }. E (3 @ A € R

1m:02 & @

Hello World

11 CRLF: UTF-8% Co

#End_of_Part_2
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Part 3: Building your application (APK file):

NOTE : The difference between running and building the project is when we run a project only
the preview of our app is shown not the actual app is created whereas in the process of building
a project, IDE produces the installable apk file for us.

Now we are ready to create and locate ‘Hello World’ application’s apk file. Follow the below 5
steps.

1. Select ‘Build’ from the menu bar

2. Select ‘Build APK(s)

‘\Users\vivek\AndroidStudioProjects\PictureEditor] - ..\app\src\main\java\com\example\vivek\pictureeditor\MainActivity,java [app] - Android Studio
Navigate Code Analyze Befactormmn Tools VCS Window Help

app build outputs A Make Project Ctrl+F9
' © x4 M inActivityjava
iditor  C:\Users\vivek\AndroidStudioPr{  Clean Project ble.vivek.pictureeditor;

dle Rebuild Project

a upport.v7.app.AppCompatActivity;

s.Bundle;
. here
build nActivity extends AppCompatActivity {
generated

intermediates

outputs id onCreate (Bundle savedInstanceState) |

v apk

“reate (savedInstanceState);

Build APK(s)
Generate Signed APK...

ntView (R.layout.activity main);

v debug
[ app-debug.apk Analyze APK...
{) outputjson Deploy Module to App Engine...
> logs 5
tmp
libs

Src
androidTest

main

3. Click on ‘locate’ from the pop up at bottom right corner.

© MainActivityjava Gradle projects

\.example. vivek.picturesditor; oG + — @ T = 4B

gt
alpeio :

v (& PictureEditor

v (& PictureEditor (root

v Tasks

android
build
build setup
help
install

.v7.app.AppCompatActivity;

ContentView (R.layout.activity main);

other

vVVvVvVvyvy

verification
v (2 :app
Tasks
android
build
help
install

<

other

vVVVvYVyy

verification

© Build APK(s)

APK(s) generated successfully:
Module "app": locate or analyze the APK.

Jauo|dx3 aji4 2100 ]

12
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4. In case you missed the pop - up from the bottom right, go to Project window, select ‘Project’

scope from the drop down menu
5. Expand ‘Hello World’, then expand ‘app’ -> ‘build’ -> ‘outputs’ -> ‘apk’ -> ‘debug’ as shown in
the following image.

g B Project v © = | - 1° | & activity_mainxml
§ v & PictureEditor C:\Users\vivek\AndroidStudioProjects\P| 1 package c
';; > .gradle ~ .
= > idea 3 import an
[ v e
g v ¥ build @ public cl
= > generated 7
N > intermediates : @over
o v outputs o of prote
% v apk R s
2 debug - °
g . app-debug.apk
{} output,json
> logs L3
> tmp
libs
v src
> androidTest
v main
> java
v res

#End_of Part_3
#End_of_Tutorial_1
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