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 3.5 (the current latest stable release as of 8/8/2018) on a Mac running Mojave. 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 close 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

Output 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, you can choose either of the first
2 radio boxes to import settings from previous install. If you do not have a previous install or do
not want to import settings from a previous install, select the third radio button.



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

(") I want to import my settings from a previous version (C:\Users\Adam)\. AndroidStudioPreview 1.2\config)

(O) I want 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

lo not have a previous version of Android Studio or I do not want to import my setti

=

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

=

’* Downloading Components

Downloading Android SDK Tools, revision 24.1.2
(C— )

s | [ Next | [ ancel | [ Finish

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



/* Downloading Components

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: tools
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 defice Nexus_S_RPI_21_x86 was successfully created

[(Previous | [ Mext | |

N

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



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

-

Android Studio

Version 3.5

-+ Start a new Android Studio project

& Open an existing Android Studio project
4+ Check out project from Version Control v
[¢! Profile or debug APK

¥ Import project (Gradle, Eclipse ADT, etc.)

o Import an Android code sample

& Configure v Get Help v

2. Select ‘Empty Activity’ and click Next.

[ JOX ] Create New Project

Choose your project

Phone and Tablet Wear OS v Android Auto Android Things

Add No Activity

Basic Activity Empty Activity Bottom Navigation Activity
La
Fragment + ViewModel Fullscreen Activity Master/Detail Flow Navigation Drawer Activity

Empty Activity

Creates a new empty activity

cancel | | previous | [EE e




3. Name your application ‘MyFirstApp’. Select where you would like it to be stored on your file
system. Note, | am storying it inside of my sandbox directory inside of my cloned 436 repo on
my local system. Make sure you select Kotlin as the language and set the minimum API level to
26. Finally click Finish. Android studio will not create and build your new project.

| JON J Create New Project

Configure your project

Name

MyFirstApplication

Package name

com.example.myfirstapplication

Save location

2aching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp

Language
Kotlin v
Minimum APl level = API 26: Android 8.0 (Oreo) v

ERDILCHIVEY © Your app will run on approximately 6.0% of devices.

Help me choose
[] This project will support instant apps
Use androidx.* artifacts

Creates a new empty activity

'MyFirstApp' already exists at the specified project location.

Cancel Previous Nex m

4. 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.
{ ’ Name: Android Studio Windows Launcher

- Publisher: Android

Path: C:\program files\android\android studio\pin\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

Once the Android Studio IDE fully loads, click on the ‘Related XML file’ icon you will see by

hovering over the icon in the middle of the window.

[ ) o MyFirstApplication [~/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp] - .../app/src/main/java/com/example/myfirstapplication/MainActivity.kt [app]
= H S|« L app v L Pixel 2XLAPI28 v | B & & % ML Gt v o E BQ
B MyFirstApp app src main java com example myfir icati € Mai ivity.kt
i Android @ T & — gy activity mainxml ¢ MainActivity.kt P
8
g app 1 package com.example.myfirstapplication V|9
< manifests 2 @ s
b java 3 import ...
N com 4
5 A Lo .
& example 6 g Relaled XML file hActivity : AppCompatActivity() {
g myfirstapplication
8 G MainActivity 8 override fun onCreate(savedInstanceState: Bundle?) {
3 com (androidTest) 9 super.onCreate(savedInstanceState)
& com (test) 10 setContentView(R. layout.activity_main)
o java (generated) 11
res 12 }
% @ Gradle Scripts 13
&
S
=z
5
a
3
2
2
2
&
N
Build:  Build Output Sync e —
_'ﬁf < Build: completed successfully at 2019-09-04 14:01 867 ms
% Run build /Users/tesla/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp 507 ms
ZI 151 Load build 3ms|g
* Configure build 251 ms o
» Calculate task graph 82ms| 3
8 Run tasks 163 ms 5
3
‘g © Project configurations files can be added to Git m
g View Files Always Add Don't Ask Again %
g g
i= TODO M 9: Version Control Terminal | 4 Build = 6:Logcat ) Event Log
IO Gradle build finished in 871 ms (3 minutes ago) 11 LF$ UTF-8 % 4spaces ¢ Git:master s T &

This will now open the following view inside of Android Studio:




[ ] [ ] MyFirstApp [~/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp] - .../app/src/main/res/layout/activity_main.xml [app]

v

= MyFirstApp  ['; app src main

res

H S|« A | mapp v || [LPixel2XLAPI28 v | B

& @ % ML s Gt v om BQ

layout ) g5, activity_main.xml

g Android v €@ = B — | i activity mainxml ‘ € MainActivity.kt ‘ s

12 app 1 <?xml version="1.0" encoding="utf-8"7> v|g

: manifests 2 <Gndroidx.constraintlayout.widget.ConstraintLayout xmlns:android="http://sc|/s

b we: AndroidManifest.xml 3 xmlns:app="http://schemas.android.com/apk/res-auto"

N java 4 xmlns:tools="http://schemas.android.com/tools" 2

g com 5 android:layout_width="match_parent" g

= example 6 android:layout_height="match_parent" 2

8 myfirstapp 7 tools:context=".MainActivity">

§ & MainActivity 8

& com (androidTest) 9 <TextView

L com (test) 10 android:layout_width="wrap_content"

. % java (generated) 11 android:layout_height="wrap_content"

= =res 12 android:text="Hello World!"

2 |» @ Gradle Scripts 13 app:layout_constraintBottom_toBottomOf="parent"

& 14 app:layout_constraintLeft_toLeftOf="parent"

o 15 app:layout_constraintRight_toRightOf="parent"

. 16 app:layout_constraintTop_toTopOf="parent" />

2 17

g 18 </androidx.constraintlayout.widget.ConstraintLayout>

®

* Design | Text |

« | Build:  Build Output Sync a —

é - Build: completed successfully at 2019-09-04 08:24 491 ms

‘>: Run build /Users/tesla/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp 426 ms

EIL ] Load build 2ms ]

= Configure build 143 ms| o
» Calculate task graph 72 ms %

8 Run tasks 197 ms '1:"1

‘% © Project configurations files can be added to Git E‘

; View Files Always Add Don't Ask Again %

& 3
i= TODO K+ 9: Version Control Terminal = 4 Build = 6: Logcat @) Event Log

|IZ]  Gradle build finished in 503 ms (3 minutes ago) 11 LF% UTF-8 4spaces + Git:master+ Tu &

Now click on the Preview tab on the top right of the window.

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




[ ) [ ] MyFirstApplication [~/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp] - .../app/src/main/res/layout/activity_main.xml [app]
B HS < A, = app v || [LPixel2XLAPI28 v | b -3 [0 > ML Gt v O E B0 Q
= MyFirstApp 7 app src main Zres layout ) g, activity_main.xml
§ Android + €@ = & — | yactivity_ mainxml ‘ g MainActivity kt ‘ Preview o — -»
Blv pa = Tewo——=v g= wero ~ SRS - N . °
z p?nanifests 2 @ Ix.constraintlayout.widget.Constrair ¢ €~ O~ | O Picel ©3% ® O 0|5
- java 3 is:app="http://schemas.android.com/eé 5 ®~ i 0dp, % » I~ °
4 is:tools="http://schemas.android.con & ®
com : ] " n
5 example 5 'oid:layout_width="match_parent o
e ] - 6 ‘'0id:layout_height="match_parent" Z
g myfirstapplication o 1 PR 2
= e — 7 s:context=".MainActivity">
] & MainActivity 8
3 com (androidTest; .
s‘% com tfenst;m = 9 "tView
A  java (generated) 10 android:layout_width="wrap_content'
~res 11 android:layout_height="wrap_content
2|, Gradie scripts 12 android: text="Hello World!"
i 13 app:layout_constraintBottom_toBottc
= 14 app:layout_constraintLeft_tolLeftOf=
3 15 app:layout_constraintRight_toRight(
= 16 app:layout_constraintTop_toTopOf="f
17
2 18 dx.constraintlayout.widget.Constrai
°
s
~ Design | Text ‘
Build:  Build Output Sync o —
g “ Build: completed successfully at 2019-09-04 14:01 867 ms
% Run build /Users/tesla/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp 507 ms
z‘ 51 ) Load build 3ms a]
* ) Configure build 251 ms o
» Calculate task graph 82ms| 3
8 Run tasks 163 ms 5
5
‘% © Project configurations files can be added to Git m
(; View Files Always Add Don't Ask Again %
& g
i= TODO |# 9: Version Control Terminal | % Build = 6: Logcat @) Event Log
IO Gradle bild finished in 871 ms (10 minutes ago) 11 LF$ UTF-8 4spaces ¢ Git:master ¢ T &
. . . .. . ‘ . TR T .
7. To view the backing code for this activity, double click on ‘MainActivity’ inside of the Project
. . . . P , . ’ ‘ ) . . .
directory tree. This file is located in: ‘java’ > ‘com’ > ‘example’ > myfirstapplication >
‘ . )
MainActivity’.
[ o MyFirstApplication [~/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp] - .../app, /main/java/com/e /myfirstapplication/MainActivity.kt [app] |
= HS ¢« A | mapp v || [LPixel2XLAPI28 v D E- o % ML it ¢ v o im Q
= MyFirstApp  [; app src main java com example myfir icati G Mai ivity.kt
3 Android v @D = & — o activity_mainxml G MainActivity.kt )
8
g % app 1 package com.example.myfirstapplication V|8
;’1 L manifests 2 E
- java 3 import ...
= v com 5
%’* example 6 & class MainActivity : AppCompatActivity() {
g myfirstapplication 7
[l o MaimActviy [EENOH override fun onCreate(savedInstanceState: Bundle?) {
3 com (androidTest) 9 super.onCreate(savedInstanceState)
& com (test) 10 setContentView(R.layout.activity_main)
de| > Dgjava (generated) 11 }
> Pzres 12 }
‘% @ Gradle Scripts 13
&
=
3
-
2
o
v\.\ MainActivity
Build:  Build Output Sync a -
_;3 < Build: completed successfully at 2019-09-04 14:01 867 ms
% Run build /Users/tesla/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp 507 ms
“.:.‘ 5] Load build 3ms a]
* Configure build 251 ms <
» Calculate task graph 82ms|3
8 Run tasks 163 ms 3:“1
5 3
a © Project configurations files can be added to Git m
; View Files Always Add Don't Ask Again g_,
% <
iZTODO |4 9: Version Control Terminal | 4 Build = 6: Logcat @) Event Log
‘\D Gradle build finished in 871 ms (13 minutes ago) 6:7 LF+ UTF-8+ 4spaces + Git: master + Q‘




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

Part 3 — Setting up the Emulator
In this part you will learn how to set up and use the Android Emulator. Emulators are what Android
Studio uses to simulate the actual piece of hardware or device your application would run on.

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

& Ffile Edit View N
MyApplication = app = s

g & An

o)

waa [

1210]dx%3 )14 &



2. A new box (Device Manager) will pop up.

& File Edit View Navigate Code Analyze Refactor Buil
MyApplication | app ' src ' main | java | com ) example | myapplication | G¢ MainActivit

id v = ¢ MainActivity.kt Device Manager

2 app 1 .example.myapplicatio Vittual  Physic
manifests

Create device

Device & - Size on Disk  Actions

oller = findNavController(R.id.

iithNavController

B8 Terminal

5 minutes ago

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

Select Hardware

Choose a device definition

Ch Pixel XL

Name ¥ Y d Density

Pixel XL

Tablet

Automotive

Import Hardware Profiles

Cancel




Another dialog box will pop up displaying various pre-made AVD templates. To simulate the
same environment we will be testing your code in, select phone in the left panel and then Pixel
XL in the main panel. Now click ‘Next’.

Select the appropriate System Image for the virtual machine. All of the class projects will be
tested against API level 31. If you haven’t downloaded that already, make sure to download it
now, by clicking on the “Download” link. As you can see in the screenshot, | have already
downloaded API 31 in my environment. Once it has downloaded click ‘Next’.

0 System Image

Select a system image

Recomme

Android 12.0 (Google APls)

12.0

Google Inc.

they run the f.

Previous




Select Portrait and the click ‘Finish’.

Virtual De

0 Android Virtual Device (AVD)

Verify Configuration
AVD Name | Pixel XL API 31 AVD Name

Pixel XL 5.5 14 dp S -
I:D : The name of this AVD.

Android 12.0 6 Change...

Portrait

Automatic

v| Enable Device Frame

Previous

6. Now click on the ‘Play’ icon to start the emulator.

Virtual Phys

Create device

Device =~ Size on Disk Actions ) O

Lp

ixel 5

CL Pixel XL API 31

Pixel XL API 31




7. Asthe emulator starts up, you will see a progress dialog appear in Android Studio.

8. Next, the emulator will appear and start its boot sequence.

Emulator: CL Pixel XL API 31

(U DI (|

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 you
just created in Part 3.

There are two ways to run the app:

Method 1: Return to Android Studio and simply click on the “Run ‘app’” Button

[ JOX ) MyFirstApplication [~/teaching/fall2019/ci msc436-ar: i dbox/MyFirstApp] - .../app/src/main/javaj / [myfi ication/MainActivity.kt [app]
B H S|« A | = app v || [, Pixel2XLAPI28 & & % ML Gt v o m
[& MyFirstApp . ['; app [ src ) [0 main java ' [ com I mple ; [0 myfirstapplication | (6 MainActivity.kt
5| ' Android ~ @ T & — | g activitymainxml x ‘ & MainActivity kt o
2|7 naapp 1 package com.example.myfirstapplication V|8
; » [ manifests 2 S
& v java 3 import coa
_ v [xcom 5
5 , . e s
g v [n example 6 & class MainActivity : AppCompatActivity() {
g v = myfirstapplication 7
8 MainActivity 8 ef override fun onCreate(savedInstanceState: Bundle?) {
3 »> Bm com (androidTest) 9 super.onCreate(savedInstanceState)
& > b com (test) 10 setContentView(R. layout.activity_main)
de| > I java (generated) 11 }
> Pzres 12 }
% =res (generated) 13
E » @ Gradle Scripts
=
2
3
2
2
2
&
l\.\ MainActivity
Build:  Build Output Sync & —
8 v+ Build: completed successfully at 2019-09-04 14:19 245755 ms
EIES
% ¥+ Run build /Users/tesla/teaching/fall2019/cmsc436/cmsc436-arasevic/sandbox/MyFirstApp 245617 ms
Clm »  Load build Tmsig
* » + Configure build 127 ms| o
» + Calculate task graph 108 ms| 3
(3 » + Run tasks 24 s 292 ms %
2 )
% © Project configurations files can be added to Git m
2 View Files Always Add Don't Ask Again %
% <
iZ TODO ¢ 9: Version Control Terminal = % Build = 6:Logcat P 4:Run @) Event Log
I Gradle build finished in 24 s 756 ms (6 minutes ago) 67 LF: UTF-8+ 4spaces : Git:master: W &

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

@ AndroidStudio File Edit View Navigate Code Analyze Refactor Build |Run | Tools VCS Window Help " @ % % 100%@F Wed2:27PM Andrej Rase
ion [ i Run 'app’
=H S|« A [mapp v |[ [Lpel2xLaPI2s v | B PR A ot connected)
I MyFirstApp | [z app B src ) B main | I java | £ com | E example | Fx myfirstapplid Apl
5 e -
P v 2
B manifests 2 Profile 'app' §
B miova g Run...
N v Bucom 5 Debug...
g v [ example 6 & class Profile...
§ v n myfirstapy 7 Record Espresso Test
H MainA 8 Attach to Process...
g n com (androidTest) Edit Configurations...
& icom[{estl Import Test Resuits
&[> gjava (generated) Stop
. s 12 }
£ s (generated) 13
§|» @ Gradle Scripts
a Ste
™
Step Into
2 Force Step Into
g Smart Step Into
f. Step Out
Build:  Build Output Sync o —
&« v v Build: completed successfully at 2019-09-04 14:19 245755 ms
H v+ Run build /. i 6/cmsca 245617 ms




In the Build Console panel, below the editor window, you will see output indicating that the
application is being built, loaded and configured.

:l Sync

LS & Build: completed successfully at 9/5/18, 10:01 PM
@ Run build /Users/tesla/MyFirstApp

79 @ Load build

@ Configure build

@ Calculate task graph

@ Run tasks

B Terminal i Build = 6: L it Android Profil 4: R = TODO
. erminal | uild 6: Logca 3 Android Profiler h 4: Run

Return to your Emulator instance. You should now see your application, running in the Android
Emulator, with the familiar ‘Hello World’ text.
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JaJ01dX3 114 991A8(1 1

= H S| « LS app v || [LPixel2XLAPI28 v D % a ML Gt Vv o k| BQ

© MyFirstApp app src main java com example myfirstapplication ; (G MainActivity.kt
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; . package com.example.myfirstapplication v
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8 import ...
_ MyFirstApplication D)
5 . = e
g 5. class MainActivity : AppCompatActivity() {
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3 N super.onCreate(savedInstanceState)
& Q setContentView(R. layout.activity_main)
e }

p
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5
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3
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= S8
®
f; ello World! q
@
'\_' O MainActivity

Build o —
8 < O 693 ms
% 6-arasevic/sandbox/MyFirstApp 574 ms
e
& 5] 3 ms
* 139 ms

» 80 ms
3 323 ms
5
s © Project configurations files can be added to Git
g View Files Always Add Don't Ask Again
S Install successfully finished in 4 s 440 ms.
3 1 /

6: Logcat (7 Profiler P, 4:Run € Event Log
6:7 LF*+ UTF-8 ¢+ 4spaces ¢+ Git:master + Gu &
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Part 5 — Importing and Running an Existing Application

In this part you’ll learn to open a pre-existing application into Android Studio and then run it.

Inside of your repository inside of the Development Envitonment Lab inside of the labs
directory you should see a directory named ‘TheAnswer’. This is an Android Studio project we
have provide you with for this part of the exercise.




Return to Android Studio. Select Open an Existing Android Studio Project from the menu bar
(appears in blue text below).

[ J Welcome to Android Studio

Android Studio

Version 3.5

<+ Start a new Android Studio project

& Open an existing Android Studio project
H Check out project from Version Control v
4 Profile or debug APK

1¥ Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

£ Configure v Get Help v

Next, in the dialog box that appears, browse and select the Project that you want to open. For
this example, select “The Answer” from where you cloned your repository in your local system.

Welcome to Android Studio -

< my & TheAnswer S Q
Favorites > codeExamples > DevelopmentEnvironment (3 Bl TheAnswer > app 14
e 4 labs > build 4
ssbrocbox projects > build.gradle
73 Applications » = README.md gradle >
sandbox > M gradlew
Deskto
L.} P gradlew.bat
£ Recents local.properties
@ Documents settings.gradle
TheAnswer.iml
0 Downloads
m tesla
iCloud
¢ iCloud Drive
Locations
@ Remote Disc
@ Network
Media
New Folder Cancel m

Then press the ‘Open’ button.

When Android Studio is finished loading your project it will open the IDE and you should see
this:



N TheAns]
mHE8S ¢4 XOM AR ¢ D> [ ))lr oG m R
N

» (& Gradle Scripts

X

2% 7: Structure

@ Captures

Click the green arrow next to ‘app’ circled above. This will build the application and launch it on
your simulator. If you shut down your simulator previously, a window will open up and prompt
you for which device you would like the application to be installed on. Select the AVD you
created at the start of this tutorial and continue. The Android Emulator will now open up and
run the example application.



= H S ¢« e i app v LPixel2XLAPI28 ¥ (& X

— TheAnswer app src main java course exampl

ject ‘

1: Proj

239 & @

13

TheAnswer

The answer to life, the universe and
everything is:

%> Resource Manager

51l Layout Captures

We may never

know

&= Z: Structure

% 2: Favorites

Juild Variants

Presently the application does not return the correct response. Take a look at the bottom of the
‘TheAnswer.kt’ file and look for the findAnswer method. Look at the comments and try and
figure out how to get the application to run and display the correct answer: 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.

Double-click the TheAnswer.java file under app > java > course > examples > theanswer >
TheAnswer



® O ®  TheAnswer [ 2019/cmsca TheAnswer] - ..., in/j TheAnswer.kt [app]
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] 40 }
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Z!I TheAnswer » onCreate()

2| Build:  Build Output Sync g —

ol & Build: completed successfully at 2019-09-04 14:39 55772 ms

£ Run build /L 1ing/fall20 6- wironment/TheAnswer —

H ) Load build © Plugin Update Recommended ‘g
E, L Configure build Android Gradle Plugin is ready to update. 1F]
*| A Calculate task graph vt | £
o Run tasks © VCS root configuration problems ' 2
5 The directory ~/teachi...cmsc436-arasevic/labs.... | §
E Configure... 3
a P, 4:Run = 6:logcat  iE TODO Terminal |4 9: Version Control | 4 Build 2, Profiler @ Event Log

I Install successfully finished in 542 ms. (9 minutes ago)

<]

231 LF: UTF-8 ¢ 4spaces ¢ Git:master : ‘T

On this screen, click the highlighted area next to the line:

"val value = findAnswer();"

@ [ ) TheAnswer [~/teaching/fall2019/ 436/ 436-; ic/lak evelopmentEnvironment/TheAnswer] - .../ap c/main/java/t 'theanswer/TheAnswer.kt [app]

= H S <« AN | =mapp v || [GPixel2XLAPI28 v | @ Q& = # @ B LY Gt v o 'm B Q

. TheAnswer < app src main java course examples theanswer ) (& TheAnswer .kt

8 Android v € = & — | @ TheAnswerkt ‘ ”

2 zapp 10 v|e

“ manifests 11 private val answers = intArray0f(42, -10, 0, 100, 1000) 5

e java 12 private const val answer = 42

N course 13

§ examples 14

5 v [n theanswer 15 of of override fun onCreate(savedInstanceState: Bundle?) {

3 G TheAnswer 16

3 % java (generated) 17 // Required call through to Activity.onCreate()

& =res 18 // Restore any saved instance state

o = res (generated) 19 super.onCreate(savedInstanceState) |
» @ Gradle Scripts 20

g 21 // Set up the application's user interface (content view)

& 22 setContentView(R. layout.answer_layout)

2 2 val value = findAnswer()

5; 24 val output = if (value != null) answer.toString() else "We may ney

25

E

B 26 // Get a reference to a TextView in the content view

Q 27 val answerView = findViewById<TextView>(R.id.answer_view)

2 28

§ an Il Coat Aacsivad +avd in anciinrllin: TavslUs s

zl TheAnswer > onCreate()

2| Build:  Build Output Sync o —
< Build: completed successfully at 2019-09-04 14:39 5s772ms




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.

Next, press the Debug button in the Toolbar to start debugging the application

[ ) [ ) TheAnswer [~/teaching/fall2019/cmsc436/cmsc436-arase) M velopmentEnvironment/TheAnswer] - .../app/src/main/java/course/examples/theanswer/TheAnswer.kt [app]
B HS « A | mapp v | [LPixel2XLAPI28 v & QX @ FH W oML Gt Vv o m B0 Q
- TheAnswer . app src main java course example: eanswer ) (@ TheAnswer .kt
§ Android @ = & — (@ TheAnswerkt ‘ -
g = app 10 v|e
= manifests 11 private val answers = intArray0f(42, -10, 0, 100, 1000) 2
e java 12 private const val answer = 42
. course 13
% examples 14
s theanswer 15 ef of override fun onCreate(savedInstanceState: Bundle?) {
8 & TheAnswer 16
g 2 java (generated) 17 // Required call through to Activity.onCreate()
& res 18 // Restore any saved instance state
o = res (generated) 19 super.onCreate(savedInstanceState)
@ Gradle Scripts 20
§ 21 // Set up the application's user interface (content view)
& 22 setContentView(R. layout.answer_layout)
g 23 o || val value = findAnswer()
g 24 val output = if (value != null) answer.toString() else "We may nev
= 25
E 26 // Get a reference to a TextView in the content view
o 27 val answerView = findViewById<TextView>(R.id.answer_view)
E Eé 11 Coat+ Aacivad +navt in anciiarllini: Tavsllsa
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Similar to before, a window will open to prompt you to select which device to debug the
application in. Again, select your AVD and click ‘OK’.

= H S ¢« 1S app v LPixel2XLAPI28 ¥ | b (X x - P
= TheAnswer app src main java course exa I
2 Android D= o — Q)
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& Gradle Scripts E
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== | Debug: app
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% perfor g ) tivity (android.app)
; | ivityOnCres nstrumentation (anq
=] ” Nnar ninch Activi 220 ~tivi r ,49“ >
P 4:Run = 6:logcat = TODO = # 5: Debug Terminal |+ 9N
I Install successfully finished in 179 ms « Ann restart sucecessful without reauirina a re-install (a minute aao)
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.

Now that the app is stopped, you can examine the app’s state and step through the app’s
execution using the buttons appearing in the menu bar on the side and on top of the frames
window.



app $- L | Ey
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Session 'app': Error Installing APKs (20 minutes ago)



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

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



Import the android.util.Log library by typing, "import android.util.Log;" near the beginning of
the code for TheAnswer.kt.

[ ] [ ] TheAnswer [~/teaching/fall2019/cmsc436/cmsc436-arasevic/labs/DevelopmentEnvironment/TheAnswer] - .../app/src/main/java/course/examples/theanswer/TheAnswer.kt [app]
= HS <« ~ app ¥ LPixel2XLAPI28 v | b X = # @ E LY Gt v o m BOQ

TheAnswer app src main java course examples theanswer | (G TheAnswer.kt
§ 1 Android ~ @ T & — | GTheanswerkt | -
g app package course.examples.theanswer S
& manifests &
» X : . -
J java import android.app.Activity [ ]
. course igport android.os.Bundle
) examples import android.util.Log|
g theanswer import android.widget.TextView
8 & TheAnswer
3 java (generated) & class TheAnswer : Activity() {
£ res
i res (generated) companion object {

@ Gradle Scripts

4 private val answers = intArray0f(42, -10, 0, 100, 1000)
a private const val answer = 42
o
5
)

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";



® 0 ®  TheAnswer|: i 2019 436/cmscé: i i TheAnswer] - i TheAnswer.kt [app]
= H S « A | mapp v || Lrixel2xLAPI2e v | b & = # o % E WL E Gt Vo o m B Q
= TheAnswer | vz app ) ' src | [ main ) [ java [ course | [ examples | [ theanswer | (@ TheAnswer.kt
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2 % app 1 package course.examples.theanswer g
= manifests 2 s
- java 3 import android.app.Activity [
5 course 4 import android.os.Bundle
g examples 5 import android.util.Log
5 theanswer 6 import android.widget.TextView -
] & TheAnswer 7
3 java (generated) 8 & class TheAnswer : Activity() {
3 ~res 9
i = res (generated) 10 companion object {

@ Gradle Scripts 11
g 12 private val answers = intArray0f(42, -10, 0, 100, 1000)
2 13 private const val answer = 42
% 14 e private const val TAG = "The Answer]'
S 15
5
& 16

17 ef et override fun onCreate(savedInstanceState: Bundle?) {
o 18
§ 19 // Required call through to Activity.onCreate()
Z}I TheAnswer > companion object > val TAG
=1 | Debug: app o -
JESPREN IR = A

Use the Log.i() function to create and output a log message. Just before the line that starts, " val
value = findAnswer(), type in a new line: "Log.i(TAG, msg: "Printing the answer to life");"
6-arasevic/labs/DevelopmentEnvironment/TheAnswer] - .../app/src/main/java/course/examples/theanswer/TheAnswer.kt [app]
> = & T B R TV AR o ' B0Q
examples theanswer (¢ TheAnswer.kt
= (G TheAnswer kt ‘ P
> Privdle Const vdl dllISWElr = 4Z ol
14 private const val TAG = "The Answer" ;
15 }
16
17 et ef override fun onCreate(savedInstanceState: Bundle?) {
18
19 // Required call through to Activity.onCreate()
20 // Restore any saved instance state
21 super.onCreate(savedInstanceState)
22
23 // Set up the application's user interface (content view) |
24 setContentView(R. layout.answer_layout)
25 Log.i(TAG, msg: "Printing the answer to life")
26 val value = findAnswer()
27 < val output = if (value != null) answer.toString() else "We may nev
28
29 // Get a reference to a TextView in the content view
30 val answerView = findViewById<TextView>(R.id.answer_view)
31
32 // Set desired text in answerView TextView
TheAnswer > onCreate() > if (value != null)
Q —

Save your changes and run the application.

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



Enter "TheAnswer" in LogTag and hit OK.

- L
‘ - N
Log level: | Verbose n '.9\' ) lapp: course.examples.theanswern
ik logeat No Filters
[ L ]
Edit Filter Configuration
app: course.examples.theanswer
K.

»

‘ ’ Create New Logcat Filter

+ - Filter Name: app:course.examples.theanswer
Unnamed-0 Specify one or several filtering parameters:
Log Tag: Q- TheAnswer (%) Regex
Log Message: Q Regex
Package Name: @ Q- Regex
PID:
Log Level: Info a

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

Logcat 5 L

[i¥ Emulator Pixa course.exampleﬁ E Qr Regex app:course.exaa
09-06 08:55:02.202 5857-5857/? I/TheAnswer: Printing the answer to life

=2
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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. Inthis 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 & app src main 3 res values
£ '@ Android v D = | -1+
2
E =app
= [ manifests
" [java

com.example.andrejrasevic.myfirstapp
© % MainActivity
com.example.andrejrasevic.myfirstapp (an(
com.example.andrejrasevic.myfirstapp (tes
ares
drawable
layout
mipmap
values
@ colors.xml
< strings.xml
i styles.xml
& Gradle Scripts

<} 7: Structure

@ Captures

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

©) MainActivityjava X  © content_main.xml X @ strings.xml X

resources || string
<izsources>
<string name="app_name">MyFirstAppk/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.



(©) MainActivity.java % [ content_main.xml x 3 strings.xml X Pre
android.support.constraint.ConstraintLayout || TextView 2

<?xml version="1.0" encoding="utf-8"?7> Y i\;

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

1

2

3 xmlns:app="http://schemas.android.com/apk/res-auto"

4 xmlns:tools="http://schemas.android.com/tools"

5 android:layout_width="match_parent"

6 android:layout_height="match_parent"

7 app:layout_behavior="android.support.design.widget.AppBarLayout$Scrolling
8 tools:context="com.example.andrejrasevic.myfirstapp.MainActivity"

9 tools:showIn="@layout/activity_main">
10
11 <TextView
12 android:layout_width="wrap_content"
13 android:layout_height="wrap_content"
14 < android: text="@string/hello_world"
15 app:layout_constraintBottom_toBottomOf="parent"
16 app:layout_constraintLeft_toLeftOf="parent"
17 app:layout_constraintRight_toRightOf="parent"
18 app:layout_constraintTop_toTopOf="parent" />
19
20 </android.support.constraint.ConstraintLayout>
21

Design  Text




5. Now run the app and see the change!
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1+ 1: Project
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app:layout_constraintLeft_toLeftOf="

)
(%
m app:layout_constraintRight_toRightOf
Q
<
O
(]

3% 7: Structure

@ Captures
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>~ 2: Favorites
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android.support.constraint.ConstraintLayout > Text
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Design Text

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 Ilamo [yourname]."

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



