Lab — Android Development Environment

Setting up the ADT, Creating, Running and Debugging Your First Application

Objectives:
Familiarize yourself with the Android Development Environment

Important Note: This class has many students with a wide range of previous experience. Some students
are fairly new to object-oriented programming (OOP). Some have OOP experience, but are new to
Android. Still others have some Android experience already, and want to just freshen up their
knowledge.

Because of this, I’'m not expecting that everyone can finish this entire lab. | suggest that you set a time
limit for yourself, say 1 hour. Work through what you can in that time and then stop and take a break. If
you later feel that you have some more time for this Lab, then repeat the process. Again — don’t feel
that you need to finish everything in this lab. That’s not the goal here.

Specifically, if you are fairly new to programming, you should try to complete Parts 1 — 4 below. If you
are familiar with programming and programming environments, you should try to complete parts 1 - 6
below.

This lab contains the following Parts.

Set up Android Studio.

Create a new Android application.

Create an Android Virtual Device and start the Android Emulator.
Run the application you created in Part 2.

Import an application project.

Debug an Android application.
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Additional helpful information can be found on the Android Developer website:

https://developer.android.com/studio/index.html
https://developer.android.com/training/basics/firstapp/creating-project.html
https://developer.android.com/studio/run/managing-avds.html
https://developer.android.com/training/basics/firstapp/running-app.html



Part 1 — Setting Up Android Studio.

In this part you will download and install Android Studio which will be the Integrated Development
Environment (IDE) used for this course. For the purposes of this document, we installed Android Studio
version 2.3.3 (the current latest stable release as of 9/1/2017) on a Mac running Sierra. All screenshots
correspond to that environment.

1. Download Android Studio from https://developer.android.com/studio/index.html . Click on
‘Download Android Studio’.

2. Open the executable file android-studio-<xxx>.

3. Once the setup loads, you will see the Welcome Screen.

Welcome to 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 will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Android
Studio

Cancel

4. Click ‘Next >’ on the Welcome Screen.

5. When choosing components, ensure all of the checkboxes are checked in for each component to
install. Once you are done, click ‘Next >’.

6. Agree to the Android Studio and the Intel HAXM License Agreements after reading them.

7. Verify the install locations meet the installation requirements and click ‘Next >'.

8. You may or may not see the emulator setup settings, just click ‘Next >’ after selecting the RAM
size.



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: 2GB
() Custom: 2 GB

*This value must be between 512 MB and 3 GB

Note: Setting aside a large memory reservation may cause other programs to run slowly
when using the x86 Android emulator with HAXM.

Cancel

9. Finally, click ‘Install’. You will see which operations are currently running in the installation
process and a progress bar displaying their progress.
10. Once the installation process is finished click ‘Next >’.

Installation Complete
Setup was completed successfully.

Completed

Delete file: C:\Users\Adam\AppData\Local\Temp\android-sdk. 7z

Output folder: C:\Users\Adam\AppData\Local\Temp\nspSESD. tmp

Output folder: C:\Users\Adam\AppData\Local\Android\sdk

Output folder: C:\Program Files\Android\Android Studio

Qutput folder: C:\ProgramData\Microsoft\Windows\Start Menu'\Programs\Android St...
Create shortcut: C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Android ...
Output folder: C:\Users\Adam

Create folder: C:\Users\Adam)\.android\studio

Create folder: C:\Users\Adam\.android\studio\installer

Completed

11. Android Studio is now set up. Check on ‘Start Android Studio’ and click ‘Finish’.

12. You will see the Complete Installation screen below.

13. If you had a previous version of Android Studio installed prior, then check either the first of
second radio box. Otherwise, check the last radio box and hit ‘OK’.



You can import your settings from a previous version of Android Studio.

(O I want to import my settings from a previous version (C:\Users\Adam\. AndroidStudioPreview 1. 2\config)

(O Twant to import my settings from a custom location

Specify config folder or installation home of the previous version of Android Studio:
C:\Users\Adam\. AndroidStudioPreview 1.2

®@1ido rt my settings

14. As Android Studio starts, the splash screen will appear.

4 Android
=X Studio

Powered by the IntelliJ Platform

15. After the splash screen you may see some additional setup operations run, such as downloading
components.

7* Downloading Components

Downloading Android SDK Tools, revision 24.1.2
(CE— )

[Freiows ] [(vem ] (i) [ |

16. Once it is finished, click ‘Finish’.



Installing Google Repository, revision 16
Installed Google Repository, revision 16
Stopping ADB server succeeded.

Starting ADB server succeeded.

Done. 4 packages installed.

The following SDK component was not installed: t

Refresh Sources:
Fetched Add-ons List successfully
Refresh Sources

Installing Archives:

Preparing to install archives

Installing Android SDK Tools, revision 24.1.2

Installed Android SDK Tools, revision 24.1.2

Done. 1 package installed.
Android SDK is up to date.
Creating Android virtual device
Android virtual deice Nexus_S_API_21_x86 was successfully created

17. Welcome to Android Studio! In the next part we will start our first project.

Q Welcome to Android Studio
-

Recent Projects 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.)

,é Configure

rE. Docs and How-Tos

Android Studio 1.1.0 Build 135.1740770. Check for updates now.




Part 2 — Creating A New Project
In this part you will create a simple Android application that displays the words, "Hello World!"

1. Atthe Welcome Screen, click on ‘Start a new Android Studio project’.

% Welcome to Android Studio
R

Recent Projects Quick Start

‘ @ Start a new Android Studio project

p—

ED' Open an existing Android Studio project
& & Import an Android code sample

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

ﬁq Configure
rE’? Docs and How-Tos

Android Studio 1.1.0 Build 135.1740770. Check for updates now.

2. Enter the application name ‘MyFirstApp’ and note where the project is located. The
AndroidStudioProjects folder is the default location for new projects.

Q@

Android Studio

H} New Project

Configure your new project

Application name: ' MyFirstAppl ]

Company Domain: l adam.example.com |

Package name: com.example.adam.myfirstapp

Project location: C:\Users\Adam\AndroidStudioProjects\MyFirstApp IT‘

[rrevce: | N [net ] [ e ]




3. Select which devices you would like your app to run on. For now we will be working with ‘Phone
and Tablet’. Make sure to set the Minimum SDK version to API 21 for this course.

H Target Android Devices

Select the form factors your app will run on

Different platforms require separate SDKs

Phone and Tablet

Minimum SDK | API 18: Android 4.3 (lelly Bean) n

Lower API levels target more devices, but have fewer features available. By targeting API 18 and later, your app will
run on approximately 40.9% of the devices that are active on the Google Play Store. Help me choose..

O

Minimum SDK | API 21: Android 5.0 (Lollipop) B
[ Wear

Minimum SDK [ API 21: Android 5.0 (Lollipop) B

[CJ Glass (Not Installed

Minimum SOK [ v |

(o | NN [Goea ) [ ]

4. Select ‘Blank Activity’ from the ‘Create New Project’ dialog box and click ‘Next’.

7* Add an activity to Mobile

Add No Activity

Blank Activity Blank Activity with Fragment Fullscreen Activity Google Maps Activity

E R — —
[ previous | [ | concel | [ nin |

5. Inthe next window, leave all the settings as default, and then click Finish.
6. Android Studio will now create the project and build it.



Building 'MyFirstApp' Gradle project info

Gradle: Build

. :‘

7. You may see a security alert if you are on Windows, click ‘Allow access’ to continue.

G Windows Firewall has blocked some features of this app

Windows Firewall has blocked some features of Android Studio Windows Launcher on all public
and private networks.

f ’ Name: Android Studio Windows Launcher
- Publisher: Android
Path: C:\program files\android\android studio\bin\studio64.exe

Allow Android Studio Windows Launcher to communicate on these networks:
Private networks, such as my home or work network

[]Public networks, such as those in airports and coffee shops (not recommended
because these networks often have little or no security)

What are the risks of allowing an app through a firewall?

) Allow access Cancel

8. Once the Android Studio IDE fully loads, you will see the screen below. If you see text rather
than the layout designer make sure the ‘Design’ tab is selected.

I [ JON ) content_main.xml - MyFirstApp - [~/ i i j AyFirstApp]
DHS ¢4 %00 QR ¢ > N a- /P /BB EH LS EIL? e
3 MyFirstApp ) ["3 app. src main ) [3 res ) [ layout ) & content_main.xml
£ i Android - €@ = &%~ |- (© MainActivityjava X [ content_main.xml x
3
g L'T:”IP " Palette Q %1~ |3 Bl O~ [Nexus4- m24~ ©NoActionBar - @Language~ 11~ Properties Q &% -1
A manifests - = —
” [java All Ab TextView | o j; x 8ol He Oe%@®E W0
Eares Widgets ok Button
@ - 1 drawabl Text ) ToggleButto o 100 200 300 100 500 500 700 800
2 !:’I rawable Layouts CheckBox
2 =layout X Containers @ RadioButton
:| f‘ actlvlty_mal'n.xm[ Images s CheckedTex 5
L - © content_main.xml Date = Spinner
EImenu Transitions C ProgressBar .
3 [T mipmap S
2 [ivalues
S © Gradle Scripts
® Q
Component Tree - 2 o
tJ ConstraintLayout S
Ab TextView - "Hello Wo
g 8
s
&
I o
x R
£
§ o
5 S
=}
2
L] Design  Text
= 0: Messages Terminal & 6: Android Monitor <2 TODO @ Eventlog  [5] Gradle Console

[C Gradle build finished in 8s 216ms (3 minutes ago) n/a n/a Context: <no context> ]

19POW ploJpuy dix



9. The opening screen is the Design View of the activity_main.xml file. You can already see the
words “Hello World!” on the App’s User Interface.

10. If you click on the Text tab you can see the layout file underlying the user interface.

[ JOX activity_main.xml - MyFirstApp - [~/teaching/android/proj irstAppl]
DHO 2 XOH QR ¢ S Gaw- /P 4 B G H AL 80z L ? Q
2 MyFirstApp ) [ app src main ) [Zres ) [£7] layout ) & activity_main.xml
& 1§ Android - @ =  #%- |- (© MainActivityjava X & content_main.xml x [& activity_main.xml x Preview £ 2t PPN
2
g v Ciapp o s &'+ [Nexus4~ 24+ ©NoActionBar - ELanguage~ §
&l Camanifests 1 <?xml version="1.0" encoding="utf-8"?> ¥ s Orx@®@E W . a °
e Cjava 2 <android.support.design.widget.CoordinatorLayout xmlns:android="http://sc g M
Cares 3 xmlns:app="http://schemas.android.com/apk/res-auto" B o 00 200 200 oo |
g [ drawable ; xmlns:tools="http://schemas.android.com/tools" g
g 2
= Edlayout : 6 android:layout_height="match_parent" 2
EI = activity_main.xml 7 tools: context="com.example.andrejrasevic.myfirstapp.MainActivity"> a7
L & content_main.xml A 7:00
Bl menu 9 <android. support.design.widget.AppBarLayout
) 10 android:layout_width="match_parent"
8 [=1mipmap 11 android:layout_height="wrap_content" 2
g Edvalues 2 android: theme="@style/AppTheme.AppBarOverlay"> A
S  Gradle Scripts 3
® 14 <android.support.v7.widget.Toolbar
15 android:id="g+id/toolbar"
16 android:layout_width="match_parent" .
android:layout_hei attr/actionBarSize" S
android:background="?attr/colorPrimary"
app:popupTheme="@style/AppTheme.PopupOverlay" />
</android.support.design.widget.AppBarLayout>
<include layout="@layout/content_main" /> =
Hello World!
<android.support.design.widget.FloatingActionButton
id="@+id/fab"
@ android:layout_margis
§ app:srcCompat="@android:drawable/ic_dialog_email" />
H
;I </android.support.design.widget.CoordinatorLayout> g
&
(=)
9 o
: w g
5 S
s
= ~ &
a g
= 2
" Design  Text . e
& 0:Messages  [&] Terminal ‘& 6: Android Monitor “» TODO ) EventLog [E] Gradle Console
[ Gradle build finished in 85 216ms (5 minutes ago) 11 LF$ UTF-8 Context<nocontext> & &

11

To view the backing code for this activity, double click on ‘MainActivity’ inside of the Project
directory tree. This file is located in: ‘java’ > ‘com.example.<user_name>.myfirstapp’ >
‘MainActivity’.



MainActivity.java - MyFirstApp - [~/ i i e irstApp]

DHO 2 XD QRi¢> SR~ b 4B EE S L ? Q
[ MyFirstApp ) [3app ) (] src ) (-] main ) [-1java ) (] com ) (2] example ) [£1 andrejrasevic ) [£1 myfirstapp ) (©) MainActivit
& Android v @ =  #H- |- © MainActivityjava x | & content_mainxml X & activity_mainxml X @
o
S a
g|v Capp MainActivity g
= Dmanlfssts 1 package com.example.andrejrasevic.myfirstapp; v e
- [java 2
[£1 com.example.andrejrasevic.myfirstapp B +import ...
g e LG -i 2] =bl' L MainActivit ds AppCi Activity {
g B3 com.example. : ic.myfirstapp (2 ©  public class MainActivity extends AppCompatActivity -
a [E1 com.example.andrejrasevic.myfirstapp (t« 14 @override
; [ares 15 of protected void onCreate(Bundle savedInstanceState) {
B drawable 1 super.onCreate(savedInstanceState);
setContentView(R. layout.activity_main);
8 EII::/out Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar);
g @ activity_main.xml setSupportActionBar(toolbar);
S [& content_main.xml
Elmenu FloatingActionButton fab = (FloatingActionButton) findViewById(R.id.fab);
) fab.setOnClickListener((view) - {
[E1mipmap Snackbar.make(view, "Replace with your own action", Snackbar.LENGTH_LONG)
[E1values .setAction("Action", null).show();
(2 Gradle Scripts N 1
@verride
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenuInflater().inflate(R.menu.menu_main, menu);
return true;
@verride
public boolean onOptionsItemSelected(MenuItem item) {
o // Handle action bar item clicks here. The action bar will
& // automatically handle clicks on the Home/Up button, so long
% // as you specify a parent activity in AndroidManifest.xml.
‘.".I int id = item.getItemId();
A
* //noinspection SimplifiableIfStatement
if (id == R.id.action_settings) { "
8 return true; e
£ >
8 5
$ g
= return super.onOptionsItemSelected(item); a
a ¥ g
= 8
> &
% 0:Messages  [@] Terminal i 6: Android Monitor @ Eventlog  [E Gradle Console
\Q Gradle build finished in 8s 216ms (7 minutes ago) 12:14 LF$ UTF-8% Context: <no context> w &

In Part 4 we will show you how to run this app in the Android Emulator.

Part 3 — Using the Emulator

In this part you will learn how to set up and use the Android Emulator.



First start up the Android Virtual Device Manager. You can do that by selecting Tools > Android >
AVD Manager from the Android Studio menu bar.

& Android Studio File Edit View Navigate Code Analyze Refactor Build Run VCS Window Help D @O0 3 = s0%@ Sat510PM Q
ece .| MainActivity.java - MyFirst/  Tasks & Contexts » pl
DHS ¢ D0 QR ¢ A a4 Bib 6B E 8 & sueiess Template.. e

[ MyFirstApp ) [3.app ) [ src ) [ main ) [ java ) (51 com ) [ example ) (=1 andrejrasevic ) -1 myfirstapp ) @ N~ Generate JavaDoc...

.§ 1§ Android - @ = | #%- I© © MainActivityjava X & content_main.xml X New Scratch File... o®N @
2l v L‘-‘T:plp . MainActivity } IDE Scripting Console ﬁ;:
& manifests - - v &
al - D : package com.example.andrejrasevic.l o oo L cher
51 com.example. j i i 3 +import . ¥ Fireb
2 © & MainActivity u ) o rebase
g BT comeampla . . . @ 12 [@  public class MainActivity extends A G2 App Links Assistant 1
2 13 = - N
@ [1 com.example.andrejrasevic.myfirstapp (t 14 @Override Androi & Sync Project with Gradle Files
.'; Cires 15 e protected void onCreate(Bundle savedInstanceState) { # Android Device Monitor
= drawable 16 super ., onCreate (savedInstanceState) ; I AVD Manager
17 setContentView(R. layout.activity_main); 1
8 EI'E)[W‘ 18 Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar); % SDK Manager
g @ activity_main.xml 19 setSupportActionBar(toolbar) ; v Enable ADB Integration
g B
S [ content_main.xml| 4 Layout Inspector
® Eymenu 21 FloatingActionButton fab = (FlostingActionButton) findViewdyld(R.i © -2 s
N 2 o fab.setOnClickListener((view) - { @ Theme Editor
[1mipmap 25 Snackbar.make(view, "Replace with your own action”, Snackb () Firebase App Indexing Test
Edvalues 26 .setAction("Action", null).show();
» (2 Gradle Scripts ;; ) i
30
31 @0verride
32 of public boolean onCreateOptionsMenu(Menu menu) {
33 // Inflate the menu; this adds items to the action bar if it is present.
34 getMenuInflater().inflate(R.menu.menu_main, menu);
35 return true;
36
37
38 @override
39 of public boolean onOptionsItemSelected(MenuItem item) {
40 // Handle action bar item clicks here. The action bar will
a1 // automatically handle clicks on the Home/Up button, so long
" 42 // as you specify a parent activity in AndroidManifest.xml.
£ 43 int id = item.getItemId();
3 a4
& 45 //noinspection SimplifiableIfStatement
i 46 if (id = R.id.action_settings) {
* 47 return true;
48 }
a & >
g 50 return super.onOptionsItenSelected(iten); >
5 51 i 2
g
2 2 ) g
2 g
& g

[= 0: Messages  [@ Terminal  /§ 6: Android Monitor @ Eventlog  [E] Gradle Console
[ Gradle build finished in 8s 216ms (11 minutes ago) ext: <no context> b &

B ASESEHB

A new dialog box will pop up.

fainActivity.java - MyFirstApp - [~/teaching/andro

DHG €A XOHM QR &> NG/ 43 3 E L 8L ?
nMyFIrslApp\/ napp> B src> B main> Djava\; (] com> o example> (o] andrejrasevic> [ myﬁrs(app> [G) MainAc(iwly>

yFirstApp]

| i Android - @ = | #- I © MainActivityjava x  [& content_main.xml x & activity_mainxml x o)
g
S v a
£ v Caapp [MainActivity |l oncreate() | 3
A » OOmanifeg o @ Android Virtual Device Manager v
- [1java
g Your Virtual Devices
3 ) A Android Studio
& [
2
.; v [ares
Eldra | |
8 © [ layl
- H
S B
® » Elme O
> B3 mij
» Eival I
@ Gradle Sci
Virtual devices allow you to test your application
without having to own the physical devices.
|+ Create Virtual Device... |
]
8
& To prioritize which devices to test your application on,
Al visit the Android Dashboards, where you can get
* up-to-date information on which devices are active in
the Android and Google Play ecosystem.
2 &
s >
< a
S s
3 g
3 53 =z
a g
3 &
[/ 0: Messages  [& Terminal i 6: Android Monitor ~ ©2 TODO @ Eventlog [ Gradle Console
Gradle build finished in 85 216ms (22 minutes ago) 17:37 LF$ UTF-8% Context:<nocontext> & &

Click "Create Virtual Device" to create a new Android Virtual Device (AVD).



4. Another dialog box will pop up displaying various pre-made AVD templates. Select whichever
device you would like to emulate and click ‘Next’. For example, select the Nexus 5.

[ JON ] Virtual Device Configuration

Select Hardware

A Android Studio

Choose a device definition
Category = Name v [ Play Store \ Size | Resolution \ Density I—T—l Nexus 5
TV Pixel XL 5.5" 1440x2560 560dpi
Wear Pixel 5.0" 1080x1... xxhdpi L080p%
Size: normal
W Nexus S 4.0" 480x800  hdpi RD:ﬂ‘:;ty: ')‘(’:ﬁdpi
Tablet Nexus One 3.7" 480x800 hdpi
Nexus 6P 5.7" 1440x2...  560dpi 4.95" 1920px
Nexus 6 5.96" 1440x2...  560dpi
Nexus 5X 1080x1...  420dpi
m-m
Nexus 4 768x12...  xhdpi
Galaxy Nexus 4.65" 720x12...  xhdpi
5.4" FWVGA 5.4" 480x854 mdpi
5.1" WVGA 5.1" 480x800  mdpi
New Hardware Profile Import Hardware Profiles [4} Clone Device...
? Cancel Previous m Finish

5. Select the appropriate System Image for the virtual machine. To allow users with limited
computer memory to participate, all of the class projects will be tested against API level 21. If
you haven’t downloaded that already, make sure to download it now, by clicking on the
“Download” link.



[ JOX ] Virtual Device Configuration

System Image

Android Studio

Select a system image
Recommended _ Other Images .
! T Lollipop
_— Release Name \ AJAPI Level v \ nuv_y&ﬂl \ o m;l'a\rgs&yn_ S ‘
Marshmallow Download 23 x86 Android 6.0 APl Level
Marshmallow Download 23 x86_64 Android 6.0 @\ 21
Lollipop Download 22 x86_64 Android 5.1 (Google APIs) - .
Lollipop Download 22 x86 Android 5.1 /;"j;md
Lollipop Download 22 x86_64 Android 5.1 | Google Inc.
Lollipop Download 21 x86 Android 5.0 (Google APIs)
Lollipop Download 21 x86.64 Android 5.0 (Google APIs) Systerm Image
Lollipop Download 21 x86_64 Android 5.0 %86_64
Lollipop Download 21 x86 Android 5.0
KitKat Download 19 x86 Android 4.4 (Google APIs)
KitKat Download 19 x86 Android 4.4
Jelly Bean Download 18 x86 Android 4.3 (Google APIs)
Jelly Bean Download 18 x86 Android 4.3
Jelly Bean Download 17 x86 Android 4.2 (Google APIs)
Jelly Bean Download 17 x86 Android 4.2
Questions on API level?
See the API level distribution chart
[%)
© A system image must be selected to continue.
? Cancel Previous m Finish




6. Once the Download is finished, click ‘Finish’.

Installing Requested Components

SDK Path: C:\Users\Adam\AppData\Local\Android\sdk

Loading SDK information...

Refresh Sources:
Fetched Add-ons List successfully
Refresh Sources

Installing Archives:
Preparing to install archives
Installing SDK Platform Android 4.3.1, API 18, revision 3
Installed SDK Platform Android 4.3.1, API 18, revision 3
Installing Intel x86 Atom System Image, Android API 18, revision 1
Installed Intel x86 Atom System Image, Android API 18, revision 1
Done. 2 packages installed.

7. Click ‘Next’ once you have returned to the previous screen.
8. You can keep all of the default selections in the next screen and hit ‘Finish’.

Android Virtual Device (AVD

ﬂ Verify Configuration

AVD Name Nexus 5 API 21
[ Nexuss 4,95" 1080x1920 xchdpi Change... |
-
\i; Lollipop Google APIs (Google Inc.) x86
Startup size
and Scale: [Auto ﬂ
orientation
Orientation: D D
Portrait Landscape
Emulated [V Use Host GPU
Performance

[ Store a snapshot for faster startup

You can either use Host GPU or Snapshots

Show Advanced Settings

Start-Up Size

Enables you to test your application on a screen thatuses
aresolution or density not supported by the built-in AVD
skins, you can create an AVD that uses a custom
resolution by selecting one of the scale values.

[ previous | [ next | [ cancel | m




9. Now click on the green ‘Play’ icon to start the emulator, after clicking on it you can close the
Android Virtual Device Manager.

., o Your Virtual Devices

H Android Studio

Type | Name | Resolution AP | Target | cpu/aBl | Size on Disk Launch this AVD in the emulator
Nexus 5 API 21 1080 x 1920: xohdlpi 21 Google APls x86 650 MB @/ -
Nexus 5 API 21x86 1080 x 1920: xochdpi 21 Google APIs x86 750 MB | AR 4

+ Create Virtual Device... (9]

10. As the emulator starts up, you will see a progress dialog appear in Android Studio.

11. Next, the emulator will appear and start its boot sequence.
Android Emulator - Nexus_5_API_26:5554

"4 @ 5:31

N ()

Maps Play Store

~

.8 @ 9

4 o u

After the device has booted, the emulator will be ready for user interaction.



Part 4 — Running Your First App

In this part you will learn how to run the application you created in Part 2 in the Android Emulator.

1. There are two ways to run the app.

Build Run pyn 'app’ (Shift+F10) W
4 [§eaop - [ ] e B
1 layout + © activity_mainxml

+ 1= | (€ MainActivityjava x | ©

c [%fKRelativeLayout Xmln|
: xmlns:tools="htt

Method 1: Return to Android Studio and simply click on the “Run ‘app’” Button (Shortcut:
Windows - Shift + F10, Mac - Ctrl + R)

Method 2: Return to Android Studio and select Run > Run ‘app’.



5

File Edit View Navigate Code Analyze Refactor Build Qg Tools VCS Window Help

¥ Debug 'app’
_[Til!yﬁrsmrppi'tiapgi-msrc 21 main ;[ res -Dlayc_h( Sk

(& Gradle Scripts

DHO i ¢ » u > R

— P Run..
E. 'W' Android M Q = | ¥~ I+ ¥ Debug...
E Eu'aPP ' D Edit Configu;ations... android.com/apk/res/android
:l [ manifests W stop ?ls" ancflroid:layout_widthf'l
= [ java id:paddingLeft="16dp"
© [ res R
g Eldrawatble .. =".MainActivity">
= ayou .
= & activity_mainaml sid:layout width="wrap cont:
M [ menu > = =
EJ mipmap
[ values

2. Next a window will pop-up to ask you to select which of your pre-configured AVD devices

you would like to run the app on. If you do not have the correct SDK installed on your

AVD for your app you will be prompted to install it.



e o 7 B Select beploymeﬁt Target

Connected Devices

Nexus 5 API 26 (Android 8.0.0, APl 26)

Create New Virtual Device Don't see your device?

Use same selection for future launches Cancel m

3. Inthe Gradle Console panel, below the editor window, you will see output indicating that
the application is being loaded onto the Android Emulator.

Gradle Console E - 24

i

— SQpp. pLULTOOUTUUYUAGVanTD UrTiuTusLL
= :app:validateDebugSigning

|-_J;' :app:packageDebug UP-TO-DATE
:app:zipalignDebug UP-TO-DATE

:app:assembleDebug UP-TO-DATE
BUILD SUCCESSFUL

Total time: 29.773 secs




4. Return to your Emulator instance. If necessary, drag the lock icon to unlock your device.
Android Emulator - Nexus_5_API_26:5554

"¢ @ 10:50

MONDAY, 2017

A

Maps Play Store

.8 @ 9

) ® o

5. You should now see your application, running in the Android Emulator.



Android Emulator - Nexus_5_API|_26:5554

Hello World!




Part 5 — Importing and Running an Existing Application
In this part you'll learn to import a pre-existing application into Android Studio and then run it.

1. TheAnswer application exists in the course source code repository.

2. Return to Android Studio. Select Open an Existing Android Studio Project from the
menu bar. Note all the course example applications have been built with Android
Studio.

@ Welcome to Android Studio

TheAnswer
~/teaching/andr.../Week1/TheAnswer Q

-

Android Studio

Version 2.3.3

¥ Start a new Android Studio project

1 Open an existing Android Studio project

¥ Check out project from Version Control ~
o Import project (Eclipse ADT, Gradle, etc.)

¥ Import an Android code sample

# Configure v Get Help ~

3. Next, in the dialog box that appears, browse and select the Project that you want to
import. For this example, select “The Answer” from where you cloned the

CMSC436SampleCode repository in your local environment.
[ NON ) Open File or Project

ADML EIX O @ Hide path
‘Users/andrej.rasevic/teaching/android/CMSC436SampleCode/TheAnswer &

1 FragmentDynamicLayout

1 FragmentDynamicLayoutWithActionBar
[ FragmentProgrammaticLayout

[1 FragmentQuoteViewerWithActivity
1 FragmentStaticConfigLayout

[ FragmentStaticLayout

[ HelloAndroidWithLogin

1 HelloAndroidWithMenus

[ Helloworld

[1MapLocation

1 MapLocationFromContacts

1 PermissionExampleBoom

1 PermissionExampleBoomUser

[ Ticker

[JUlAlertDialog

[JUlAutoComplete

Drag and drop—a file into the space above to quickly locate it in the tree

? Cancel m
Then press OK Button




Keep all default settings and press Finish Button.

. At this point the application should appear in the project window on the left side of
the IDE.

[ NON |
DHO ¢4 xx0D@ QAR ¢ N1
E.'TheAnswer>
g Project v O = #-I-
'g‘ v TheAnswer ~/teaching/android/material-sourg
= > [.gradle
. » [.idea
S Y CHapp
5 » [build
S v [Osrc
@ v [CImain
N
< v [Ojava
v [ course.examples.theanswer
v © & TheAnswer
g » [ares
S ‘< AndroidManifest.xml
©® | & app.iml
(¢ build.gradle
» [ build
v [gradle
v [Jwrapper

'i| gradle-wrapper.jar
Ll gradle-wrapper.properties
(¢ build.gradle
=] gradlew
=] gradlew.bat
[si local.properties
(® settings.gradle

L T T T S S |



5. Select Run > Run ‘app’ from the tool bar.

ctor Build [Tl Tools VCS Window Help

e > b
#¥ Debug 'app'

P Run...

§¥ Debug...

=2 Edit Configurations...
E g

+

SLOP

java * =1 cot

- I

6. The Android Emulator will now open up and run the example application.

Android Emulator - Nexus_5_API_26:5554

TheAnswer

The answer to life,
the universe and
everything is:

42




Part 6 — Debugging

In this part of the lab you will learn how to use the Android Studio debugger to debug the TheAnswer
application you imported in Part 5.

1. Double-click the TheAnswer.java file under app > src > main > java >
course.examples.theanswer
e0 e
DHD #» X000 QAKX ¢ >N
E.‘TheAnswerj)- E.'appj) B3 src T» B mainj} Eljava/\) [57] course

5 Project v D = | % I-
§__' [¢ TheAnswer ~/teaching/android/material-sourc
i [1.gradle
= [1.idea
o CEapp
5 [ build
S Cisrc
a [Imain
~| .
v [Jjava
[£1 course.examples.theanswer
2 (©) & TheAnswer
.‘g Fares
S {8 AndroidManifest.xml
[&app.iml
(& build.gradle
1 build
[ gradle
[Iwrapper

il gradle-wrapper.jar
[sh gradle-wrapper.properties
( build.gradle
2] gradlew
[l gradlew.bat
[5i local.properties
(& settings.gradle

| T T WO OO |

2. On this screen, click the highlighted area next to the line:
"int val = findAnswer();"

16 setContentView (R.layout. answer layout):;

7

18 | TextView answerView = (TextView) findViewById(R.id.answer view);:

19!

2| int val = findAnswer();

21: String output = (val == answer) ? "42" : "We may never know";

22 answervView

23 .setText ("The answer to life, the universe and everything is:\n\n"
24 + output);

25. @ }




3. A new breakpoint will be placed at that line, indicated by the small circle that now
appears in the highlighted orange area to the left of the text.

16
17:

¥
2B

setContentView (R.layout.answer layout);
TextView answerView = (TextView) findViewById(R.id.answer view);

int val = findAnswer():
String output = (val == answer) ? "42" : "We may never know";
answerView
.setText ("The answer to life, the universe and everything is:\n\n"
+ output);

4. Next, press the Debug button in the Toolbar to start debugging the application
(Shortcut: Windows - Shift + F9, Mac - CTRL+D).

tor Build Run T/ pebug 'app’ (Shift+F9) €IP

E o ¥ (B PR F@m SERE W ?
va ' [ course ' ] examples ' [ theanswer ' C TheAnswer

B | 7TheAnswer.java7 X { 7 7

package course.examples.theanswer;

import

-l W N

3 gpublic class TheAnswer extends Activity {

o o

: public static final int[] answers = { 43
10: public static final int answer = 42;




Similar to Step 2 in Part 4, after you see the BUILD SUCCESSFUL message, a dialog
box will pop up asking you to choose a device.

) X

v=!

(O Choose a running device

@ Launch emulator

Android virtual device: I Nexus 5 API 21 x86

D Use same device for future launches

5. If you do not have a running device, you can choose an emulator to launch. The system will
start an emulator and run the app in it.



6. Your Emulator should load the App and stop before the words, “The answer to
life......" , are displayed on the screen. You can see the Debug Window appears next
to Run now. Click on it to show Debug window.

D) TheAnswer v 5554:Nexus_5_API_21 - o RN |
File Edit View Navigate Code Analyze Refactor Build Ryn Jools VCS Window Help
ODHO Mmool AR ¢ i(Wap~ ) > B ¥ $ELE W ?
| 3 TheAnswer ) Caapp ) [ stc £ main ) Cljava | 1 course ) ] examples | (1 theanswer | © TheAnswer
© & | - 1~ | © TheAnswerjava x
13l O
14

15
16

e savedInstanceState) (

25 }
[ o Ipoptncs SDK Locatior 5

3| M - L
al
* % & :
[ app:preDebugBuild UP-TO-DATE
gl T = :appicompileDebugNdk UP-TO-DATE
E; + = :appicheckDebugManifest
2
e o A :app:prepareDebugDependencies sapp: bszeule Debug UB-TO-DATE
2| :app:compil \eOebugAml UP-TO-DATE
w

?
| F e soadacine i TR n BUILD SUCCESSFUL
@ teminal JE Q:Messages & G Android > 4 Run T0DO - |
[Z] Session 'app': debugger connected (2 minutes ago) B . =

7. Now that the app is stopped, you can examine the app’s state and step through the
app’s execution using the following buttons appearing in the menu bar.
1 — Resume Program (F9) 7 — Step Out (Shift + F8)
2 —Pause Program
3 —Stop (Ctrl + F2)
4 — Step Over (F8)
5 — Step Into (F7)
6 — Force Step Into (Alt + Shift + F7)

Debug ' 45 6 7 2 L
Ca Debugger E‘, Console +* 'ﬁ' Logcat -+* = |68 & 'S &
= 4 = - =
%] Frames " '-I *=1 = Variables +* | &4 Watches -
’En 37 = this = {course.examples.theanswer. TheAnswer@3565} -
o = onCreateO 20, T = savedInstanceState = null
= answerView = "android.widge

Gl p

&l callActivityOnC
Bl performLaunch
B hanc

=




Next, press the Resume icon to continue executing the app. The app will finish
loading and will display the text.

DHO €A XM QAR &> S b4/ B AW R Sikz L ? Q
[*2 TheAnswer ) ["Zapp ) ["]src ) "1 main ) [ java ) [ course ) [:] examples ) [=] theanswer ) (C) TheAnswer
g| & Project > @ = - |- © TheAnswerjava x Android Emulator - Nexus_5_API_26:5554
g E2TheAnswer ~/teaching/android/material-sour( T x —
':' D'?”‘d'e package course.examples.theanswer; Q) v
i [J.idea 2 [] "4 @ 618
CEapp 2 +import ...
£ 1 build 6 TheAnswer D
g Esrc 7 &  public class TheAnswer extends Activity { 0
3 8
a [ main 9 private static final int[] answers = { 42, -10, 0, 100, 1000 }; q )
& Bajava 10 Private static final int anewer o 42; The answer to life, )
Bl course.cxamples.theanswer__ , cverride the universe and S
4 € TheAnswer 13 of protected void onCreate(Bundle savedInstanceState) { . Ao
H Cares everything is:
8 1% AndroidManifest.xml 5 // Required call through to Activity.onCreate() /'o
® Caapp.iml 16 // Restore any saved instance state
= PP super.onCreate(savedInstanceState);
2 build.gradle 18 42 (o]
1 build 19 // Set up the application's user interface (content view)
Fgradle 20 setContentView(R. layout.answer_layout); a
E‘V'ﬁra"per v 22 // Get a reference to a TextView in the content view
E gradle-wrapper.jar 23 TextView answerView = findViewById(R.id.answer_view);
[+ gradle-wrapper.properties 24 <
3 build.gradle 25 @ int val = findAnswer();
[2 gradlew 6 String output = (val == answer) ? "42" : "We may never know"; o
2] aradlew.bat o8 // Set desired text in answerView TextView
Debug app - L Gradle Console o B L
3 = Sy iy X M = = = ‘app:transformNativelil 1
| Debugger | [ Console =T MM 2Ry B L :app: transformClassesW.
([l >t = Variabl .- [® :app:transformClassesE
rames £ Variables 1app: incrementalDebugTe
g | E + 37 + © The application is running :app:preColdswapDebug
£ :app:transformClassesW.
2 8 - :app: transformClassesw:
b :app:validateSigningDeld
& ® :app: transformDexWithIy
Lo . + ot availl ¥ :app: transformDexWithIi
I3 | Frames are not availi :app: packageDebug UP-TG
Bl o :app: buildInfoGeneratorbevy
E = :app: compileDebugSources UP-TO-DATE
& & @ :app:assembleDebug
E
3 ) BUILD SUCCESSFUL in @s
- o 37 actionable tasks: 9 executed, 28 up-to-date
»
D 4:Run 2 TODO  § 5: Debug & 0:Messages ' 6: Android Monitor [ Terminal 1, Event Log || Gradle Console
1 Gradle build finished in 467ms (4 minutes ago) 25:1 LF# UTF-8% Context: <no context> B

The next debugging task will have you create and display informational messages to
the LogCat panel, to help you better understand the application’s runtime behavior.
To generate these messages, you will use methods in the android.util.Log class. You
will also need to import this class into your application. Some LogCat functions
include:

1-Log.i(..., ...) — Sends an INFO LogCat message

2 —Log.d(..., ...) — Sends a DEBUG LogCat message

3 -Log.e(..., ...) — Sends an ERROR LogCat message
4 - Log.v(..., ...)— Sends a VERBOSE LogCat message

See https://developer.android.com/reference/android/util/Log.html for more
information.

a|peID (&)

12POW plo1puy s

8



10. Import the android.util.Log library by typing, "import android.util.Log;" near the

beginning of the code for TheAnswer.java.

C) TheAnswer.java %

1 :package course.examples.theanswer;

2l |

3. Climport android.app.Activity;

4 : import android.os.Bundle;

5; Eimpcrt a:j::;”.:i;;.L:QJ

6 L%Jimport android.widget.TextView;

8 5 public class TheAnswer extends Activity
9

10: public static final int[] answers =
11: public static final int answer = 42;
12:

13i Override

11. The Log class’” methods require a string called a Tag, which identifies the creator of
the message and can be used to sort and filter the messages when they are
displayed. Create a constant called TAG within the TheAnswer class, by typing, for

example, "private static final String TAG = "TheAnswer";

C' TheAnswer,java %
1 ‘ package course.examples.theanswer;
2.
3.  @import ...
8?Z> public class TheAnswer extends Activity {
9
10; private static final String TAG = "TheAnswer";
11
125 public static final int[] answers = { 42, -10, 0, 100 000 };
3 public static final int answer = 42;




12. Use the Log.i() function to create and output a log message. Just before the line that

starts, "int val = ..." type in a new line: "Log.i(TAG, "Printing the answer to life");"
16i@] O protected void onCreate (Bundle savedInstanceState) {
17 super.onCreate (savedInstanceState);
18
19 setContentView (R.layout. answer_layout);
20
21 TextView answerView = (TextView) findViewById(R.id.answer view):;
22 Log.i(TAG, "Printing the answer to life"):;
23 @ int val = findAnswer():
24 String ocutput = (val == answer) ? "42" : "We may never know";
25 answervView
26 .3etText ("The answer to life, the universe and everything is:\n\n"
27 + output);
28 &

13. Save your changes.

» TheAnswer - [C:\U
J Save All (Ctrl+S) | Navigate Code Analyze

DHE O ¢ o6 O Ol & 4§

> TheAnswer [ app ' [ Isrc ' [ main
= -

T| 'W Android v (%

g Liapp

i 1 manifests

2 [ java

o [2] course.examples.theanswer

1:5 © b TheAns

3




14. Run the application. (See Part 4 for more details on Running App).

\AndroidStudioProjects\TheA

’WM Run 'app’ (Shift+F10) M
i [Woon <[] B %

purse © - | examples * = theanswe

17

€' TheAnswer,java X

16 8] ©  protected void {

super.onCre;

15. Once the app is running, open the LogCat panel at the bottom. Look for drop down
menu and select Edit Filter Configuration.

B L

Log level: | Verbose

n @\' ) app: course.examples.theanswer n

il& logcat

No Filters

app: course.examples.theanswer

16. Enter "TheAnswer" in LogTag and hit OK.

+ -

Create New Logcat Filter

Filter Name: app:course.examples.theanswer

PR e Specify one or several filtering parameters:

Log Tag: Q- TheAnswer (%) Regex

-Log Message: Q- Regex

Package Name: |Q- course.examples.theanswe € | Regex

PID: |

Log Level: Verbose




17. You will now see the log message from the TheAnswer application in the LogCat

panel.

LA

i logeat

i11]]
04-28 03:32:20.
04-28 03:35:38.

#= :04-28 03:25:30.398
170
079

Log level: 1Verbose n (

&

\

)
) ‘ app: course.examples.theanswern

3272-3272/course.examples.theanswer I/TheAnswer:
3355-3355/course.examples.theanswer I/TheAnswer:
3397-3397/course.examples.theanswer I/TheAnswer:

&>

Printing the answer to life

Printing the answer to life
Printing the answer to life

Extra Challenge

If you finish all the work above in class, then do the follow challenge activity as well.

1. Modified Hello World - Remember the first app you made? Let’s return to that!

2. In this part you’ll modify the original "Hello world

message of your first app. To do

this you need to modify the string value in \res\values\string.xml.

= MyFirstApp
i Android
Caapp

4 1: Project

= app src main ares

- O =

[ manifests
[1java

=1 values

-2l o

[£1 com.example.andrejrasevic.myfirstapp

£ © v MainActivity
E’ [£1 com.example.andrejrasevic.myfirstapp (an(
& 21 com.example.andrejrasevic.myfirstapp (tes
%}J [ares
[:1drawable
) 1 layout
.;3; =] mipmap
S Elvalues
© @ colors.xml

& strings.xml
=
© styles.xml

& Gradle Scripts




3. Add another string element with the text: “My name is <your_name>!".

(©) MainActivity.java X

ou A WN R

resources
<isources>

& content_mainxml x & strings.xml x

string

<string name="app_name">MyFirstApplk/string>
<string name="action_settings">Settings</string>
<string name="hello_world">My name is Nikola!</string>

</resources>

4. Now go to the activity_main.xml file inside of res/layout. Edit the TextView element
so it references the hello_world string element you just created in the previous step.

(©) MainActivityjava % [ content_mainxml x = [& strings.xml x

©

Design

android.support.constraint.ConstraintLayout | TextView

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

<android.support.constraint.ConstraintLayout xmlns:android="http://schemas.an

xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"

android:layout_height="match_parent"

app: layout_behavior="android.support.design.widget.AppBarLayout$Scrolling
tools: context="com.example.andrejrasevic.myfirstapp.MainActivity"
tools:showIn="@layout/activity_main">

<TextView

android:layout_width="wrap_content"
android:layout_heigh rap_content"

android: text="@string/hello_world"|
app:layout_constraintBottom_toBottom0Of="parent"
app:layout_constraintLeft_toLeftOf="parent"
app:layout_constraintRight_toRightOf="parent"
app:layout_constraintTop_toTopOf="parent" />

</android.support.constraint.ConstraintLayout>

Text

Prev

1> Palette

[



5. Now run the app and see the change!
Android Emulator - Nexus_5_AF7I_26:5554

MyFirstApp

My name is Nikola!

For more information, take a look at:
https://developer.android.com/guide/topics/resources/string-resource.html

6. Now add support for another language such as Spanish! To do this, you’ll need to
create an appropriate string file, run your app, change the emulator instance’s
default language to Spanish, and then rerun the app. Your Spanish string, could be:
"Hola Mundo! Me llamo [yourname]."

For more information, take a look at:
https://developer.android.com/training/basics/supporting-devices/languages.html



