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A First Android Application

Donation 1.0

A single activity and layout app.




Objective is to reproduce this web app feature in Android

a4 &

[ ] Donation Reguest X

&« C A [ localhost:9000/donation =011 " @ 6:39
Donation

Welcome Homer

Welcome Homer Please give generously
Please give generously
@ PayPal
Select an amount: O birect
$1000 =
(=) PayPal
Direct

Amount target achieved

DONATE Total so far




App Basics

Donation is a simple app, so it will have a single Activity f
subclass named Donate. More complex apps will .
typically have more activities. Donation

Welcome Homer

1. Create a neW app Ca”ed “DOnatiOn”. Please give generously

@ PayPal

2. Create an activity called “Donate”, which will e

manage the Ul shown.

3. The XML layout defines a set of Ul objects and their
position on the screen. Amount

4. Run the app.

DONATE

Total so far



1. Creating a new App called “Donation”

 TO create a new
project, open Android
Studio and choose:
Start a new Android
Studio project

1 Welcome to Android Studio

o

L

Android _S_tudio

1F Start a new Android Studio project

Open an existing Android Studio project
¥ Check out project from Version Contral «
L,f Import project (Eclipse ADT, Gradle, etc.)

% Import an Android code sample

% Configure -

Get Help




4

1. Creating a new App called “Donation’

« Enter “Donation" as the application
name. [ # Create New Project &J‘

2 New Project

Android Studio

* For the Company Domain, enter
example.com. Notice that the package | cenfigureyour new project
name is automatically generated using

a “reverse DNS” convention in which a— 1
the domain name of your organization | sreénsn eemecn 1
is reversed and suffixed with further ietseces soppon -

identifiers: com.example.donation

Project location: ChlUsers\sdrohan\Documentst2017-2018\mobile-app-deviworkspace-labs\Donation ||:J

* This convention keeps package names
unique and distinguishes applications
from each other on a device and on
Google Play. = - IS

A default Project location is presented.
You may change this if you wish.



1. Creating a new App called “Donation”

« Target the android devices
that we intend developing
for:

 We chose Phone &
Tablet and a minimum
SDK API 109.

* Our app will run only on
devices specified with an
APl level 19 or greater.

-
¥ Create New Project

H‘ Target Android Devices

Select the form factors your app will run on

Different platforms may require separate SDKs

Phone and Tablet

Minimum 50K | AP119: Android 4.4 (Kitkat)

Lower API levels target more devices, but h

By targeting API19 and later, your app will
that are active on the Google Play Store.

Help me choose

ave fewer features available.

run on approximately 73.9% of the devices

[:] Wear

Minimum SDK |AF‘I}'_1: Android 5.0 (Lollipop)
v

Minirmum SDK |API}'_1: Android 5.0 (Lollipop)

[:] Android Auto




1. Creating a new App called “Donation”

-
¥ Create Mew Project u

ﬂ Installing Requested Components

SDK Path:  ChUsers\sdrohan\AppDatatLocal\Android'Sdk

ooy e
s3icm: 1)"
drcohan\AppDatahLocal\Androidh Sdkhextras\m2repository comhandroidh supporthconstrainth constraint-layouth1.0.2
. . . . complete.
If this Is your first time | || zee=

addon-google_apis-google-23hpackage.xml
olah23.0.3\package.xml

running AndrOid play24.0.0-preview\package . xml

ola\25.0.2\package . xml

Studio, you may get rage. a1

ndroid\m2repositoryipackage. xml

. O cogle\nZrepository\package. xml
t h I S S C re e n . cogle'\market apk expansion\package.xml
cogletusk driverhpackage.xml
ntel\Hardware &ccelerated Execution Manager'\package.xml
Z2repository com\androidh supporthconstrainthconatraint-layout-solveri1.0.2\package . xml
2repository.comtandroidh supporthconstraint\constraint-layouthl.0.2\package . xml

vispackage.xml

—tools\package .xml

ahandroid-17\package . xml
ahandroid-23\package . xml
android-23\package.xml
mages'android-23hgoogle_apishxiehpackage.xml

Done

| Previous | [EEl | Concel | [ i

E




2. Create an Activity called “DonationActivity”

[ Create New Project N =)
Choose an Add Mo Activity
Empty Activity as the
template for your - .
DonationActivity. sasic Activiy potom Novipion Aty

Fullscreen Activity oogle AdMob Ads Activity oogle Maps Activity Login Activity

Previous m I Cancel l | Finish




2. Create an Activity called “DonationActivity”

Call the Activity
“Donate”.

Notice that the layout name
“activity _donate” is
automatically populated.

The layout name reverses
the order of the activity
name, is all lowercase, and

# Create New Project -

;_*) Customize the Activity

Creates a new empty activity

Activity Name: l Du:unatel

Generate Layout File

Layout Mame: | activity_denate

Backwards Compatibility (AppCompat)

has underscores between
words.

This naming style is
recommended for layouts as
well as other resources that

you will learn.

Ernpty Activity

The name of the activity class to create

| Previous | | MNext

| (o | I
B e




2. Create an Activity called “DonationActivity”

Backwards Compatibility

Ticking this check box
ensures that the class
extends
AppCompatActivity
iInstead of Activity.

Activity is the base class;
AppCompatActivity extends
this base class...it is
recommended to use the
specialised class as opposed
to the base class.

,
¥ Create Mew Project - ﬁ

M Customize the Activity

Creates a new empty activity

Activity Name: lDu:unateI l

Generate Layout File

Layout Mame: | activity_denate |

f Backwards Compatibility (AppCompat)
mpty Activity

The name of the activity class to create

| PrEl.rious] | MNext l | Cancel l m




The Donation Project
Perspective

¥ Donation - [C:\Users\sdrohan'\Documents\2017-2018\mebile-app-deviworkspace-labs\Donation] - [app] - ...\applsrc\mainiresilayout\activity_donate.xml - Andreid Studic 2.3.1

File Edit View Mavigate Code Analyze Refactor Build Run Tools VC5 Window Help

BEHO ¢+ 000 QAR > A[Eape~ /> + 60 L 8 3 L 7

7 Donation [ Zapp [src [Omain [java 1 com [0 example =[] donation = Donate

200

Component Tree 8- I+ §

hl ConstraintLayout
Ab TextWiew - "Hello World!"

500

I~ 2 Favarites

1000 200 00 00 S0

13 lﬁl Android - |'E:i' C I - D E activity_donatesamn! = C! Donatejava ®
al
£|7 Caapp Palette Q #- 1~ B Al ©- [Onexsa- 23~ @apptheme Elanguage~  Properties O | %~ -1
=i 1 manifests
All Al TentVi i * = i
= [ java . = @ U x 8 E-1=-I- OQux@HE ¥ 0
_ Widgets ok Button

u [ com.example.donation Text ¥ ToggleButton o 1m 200 M a0 £ 500 00 &0
3 Layouts CheckBox
=3
= (3 com.example.donation (androidTest) | Containers (® RadicButton
~l B com.example.donation (test) ' =
v

Eares a
w =} Gradle Scripts -
al
5
3 :
L]

WE Build Wariants

1
=2
&,

(=]
=
]
A

a|peIs

[FPOW PI0IPUY S

1= 0 Messages Terminal iy B: Android Monitar @:" ToDo

1 Event Log [E] Gradle Console

] Gradle build finished in 175 776ms (a minute aga) n/a

e

a Context: <no context> B

~




Palette, Component Tree, Properties

Palette

All
Widgets
Text
Layouts
Containers
Images
Date
Transitions
Advanced
Google
Design
AppCompat

Q - I+

TextView

oK Button

¥ TeggleButton
CheckBox

(® RadioButton

v CheckedTextView

= Spinner

(™ ProgressBar

== ProgressBar (Hornzontal)

=% SeekBar
=& SeekBar (Discrete)
E QuickContactBadge
RatingBar
® Switch
II Space
abe Plain Text
8 Password
“& Password (Mumeric)
(@ E-mail
# Phone
# Postal Address
= Multiline Text
& Time
M Date

199 Bl v by ime

Component Tree

r'-l ConstraintLayout

TextView - "Hello World!"

A e

TextView

TextView

Properties Q & (8- 1
ID
0
S
S
S
E0) 59> @
P
A
A
0

layout_width

wrap_content

layout_height

wrap_content

TextView

text Hellz Waorld!

& tet

contentDescripti...

textAppearance | Material.5mall

Favorite Attributes

visibility none




' Android ML - A

app

So what was created anifests

. & AndroidManifest.xml
by the wizard? Manifest file ——"+ i
com.example.donation

—  (C Donate

/ com.example.donation (androidTest)

Donatejava (aCt|V|ty CIaSS) com.example.donation (test)

2 res

drawable

layout

E activity_donatexml
— mipmap
aCt|V|ty_d0nate.Xm| (IayOUt) ic_launcher.png (5)

il 1c_launcher.png (hdpi)

| ic_launcher.png (mdpi)

il 1c_launcher.png (xhdpi)

il 1c_launcher.png Gochdpi)

| ic_launcher.png (ccchdpi)
values

& colors.xml

> @ strings.xml

/ & styles.xml

strings.xml resource file 2 Gradle Scripts

—» (& build.gradle (Project: Donation)

/ o) build.gradle (Module: app)
Gradle build system files ) aradle-wrapper properties (Gradle Version)

=] proguard-rules.pro (ProGuard Rules for apy

il gradle.properties (Project Properties)
*} settings.gradle (Project Settings)

il local.properties (5DK Location)




When finished the labs this week...

...your project will look like this



' Android ML - A

app

So what was created anifests

& AndroidManifest.xml

by the wizard? Manifest file —1" i e donat
COm.exXample, onation

—  (C Donate

/ com.example.donation (androidTest)

Donatejava (aCt|V|ty CIaSS) com.example.donation (test)

2 res

drawable

layout

E activity_donatexml
— mipmap
aCt|V|ty_d0nate.Xm| (IayOUt) ic_launcher.png (5)

ic_launcher.png (hdpi)

ic_launcher.png (mdpi)
ic_launcher.png (xhdpi)

ic_launcher.png (:chdpi)

ic_launcher.png (oochdpi)
values

& colors.xml

> @ strings.xml

/ & styles.xml

strings.xml resource file 2 Gradle Scripts

—» (& build.gradle (Project: Donation)

/ o) build.gradle (Module: app)
Gradle build system files ) aradle-wrapper properties (Gradle Version)

=] proguard-rules.pro (ProGuard Rules for apy

il gradle.properties (Project Properties)
*} settings.gradle (Project Settings)

il local.properties (5DK Location)




AndroidManifest.xml

Every application must have an AndroidManifest.xml file (with precisely that

name) in its root directory. The manifest file provides essential information about
your app to the Android system, which the system must have before it can run any of

1
the app S COde (https://developer.android.com/quide/topics/manifest/manifest-intro.html)

<?xml version="1.0" encoding="utf-8"?2?>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.donation">

<application

android:allowBackup="true"

android:icon="@mipmap/ic_ launcher"
android:label="@string/app name"

android:supportsRtl="true"

android: theme="@style/AppTheme">

<activity android:name=".Donate">

<intent-filter>
<action android:name="android.intent.action.MAIN" />

<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
</activity>
</application>

</manifest>



https://developer.android.com/guide/topics/manifest/manifest-intro.html

So what was created
by the wizard?

Manifest file —

Donate.java (activity class)

' Android ML - A

app
manifests

/—b & AndroidManifest.xml
Java
com.example.donation

—  (C Donate

I

activity donate.xml
(layout)

strings.xml resource file

com.example.donation (androidTest)
com.example.donation (test)
4 res

drawable

layout

E activity_donatexml
mipmap

ic_launcher.png (5)
ic_launcher.png (hdpi)
ic_launcher.png (mdpi)
ic_launcher.png (xhdpi)

ic_launcher.png (:chdpi)

ic_launcher.png (oochdpi)
values

& colors.xml
—

& strings.xml
& styles.xml
* Gradle Scripts

—» (& build.gradle (Project: Donation)

Gradle build system files

** build.gradle (Module: app)

il gradle-wrapper.properties (Gradle Version)
=] proguard-rules.pro (ProGuard Rules for apy
il gradle.properties (Project Properties)

*} settings.gradle (Project Settings)

il local.properties (5DK Location)




activity donate.xm|

Donation

=T 'j
om
K [1F]
e
5
B o=

:

=
@
)

o — D H =
i

B
1]
5

Amount

DONATE

Welcome Homer

Please give generously

Total so far




activity donate.xm|

Component Tree

"4 ConstraintLayout

Ab donateTitle (TextView)

Ab donateSubtitle (TextView)

0K donateButton (Button)

:= paymentMethod (RadioGroup)
® payPal (RadioButton)
(® Direct (RadioButton)

(g progressBar

1% amountPicker (NumberPicker)

abc amountText (EditText)

Ab amountTotalLabel (TextView)

Ab amountTotal (TextView)

View Hierarchy

Donation

Welcome Homer

Please give generously

|© PayPal

s f i

(O Direct

Amount

DONATE Total so far




activity _donate.xml|

Component Tree

"4 ConstraintLayout

Ab donateTitle (TextView)

Ab donateSubtitle (TextView)

0K donateButton (Button)

:= paymentMethod (RadioGroup)
® payPal (RadioButton)
(® Direct (RadioButton)

(g progressBar

1% amountPicker (NumberPicker)

abc amountText (EditText)

Ab amountTotalLabel (TextView)

Ab amountTotal (TextView)

View Hierarchy

« ConstraintLayout is the root

* |t has 9 child nodes
o 4 TextViews

1 Push Button
1 Radio Group

 which has 2 child node
RadioButtons

1 Progress Bar
1 Number Picker
1 EditText




activity_donate.xm|
— android:id="@+id/paymentMethod"
<?xml version="1.0" encoding="utf-8"?> android:layout width="wrap content"
<android.support.constraint.ConstraintLayout android:layout_height="wrap_content"
xmlns:android="http://schemas.android.com/apk/res/android" android:layout marginStart="32dp"
xmlns:app="http://schemas.android.com/apk/res-auto" android:layout _marginTop="32dp"
xmlns:tools="http://schemas.android.com/tools" app:layout_constraintLeft toLeftOf="parent"
android:layout width="match parent" app:layout constraintTop toBottomOf="@+id/donateSubtitle">
android:layout height="match parent"
tools:context="com.example.donation.Donate" <RadioButton
tools:layout editor absoluteY="81ldp" android:id="@+id/payPal"
tools:layout editor absoluteX="0dp"> android:layout_width="wrap content" <EditText
- - android:layout height="wrap content" android:id="@+id/amountText"
<TextView android:checked="true" android:layout width="125dp"
android:id="@+id/donateTitle" android: text="@string/PayPal" /> android:layout:height="42dp"
android:layout width="wrap content" android:ems="10"
android:layout height="wrap content" <RadioButton android:hint="@string/Amount"
android:layout_ﬁarginstart=716dp" android:id="Q@+id/Direct" android:inputType="number"
android:layout marginTop="16dp" android:layout width="wrap_ content" android:layout marginStart="16dp"
android:text="@string/donateTitle" android:layout_height="wrap_content" app:layout constraintLeft toLeftOf="
android: textAppearance="Qandroid:style/TextAppearan android:text="@string/Direct" /> android:layout marginTop="24dp"
app:layout constraintLeft toLeftOf="parent" </RadioGroup> app:layout_con;traintTop_toBottom0f=
app:layout constraintTop toTopOf="parent" /> android:layout marginLeft="1l6dp" />
<ProgressBar
<TextView android:id="@+id/progressBar" <TextView
android:id="@+id/donateSubtitle" style="?android:attr/progressBarStyleHorizont4 android:id="@+id/amountTotalLabel"
android:layout width="wrap content" android:layout_width="362dp" android:layout width="94dp"
android:layout height="wrap content" android:layout_height="18dp" android:layout height="22dp"
android: text="@string/donateSubtitle" android:layout marginLeft="16dp" android: text="@string/TotalSoFar"
android:textAppearance="@android:style/TextAppearan app:layout_constraintLeft toLeftOf="parent" android:textAlignment="viewStart"
android:layout marginTop="24dp" android:layout marginRight="16dp" android: textAppearance="Qandroid:sty
app:layout constraintTop toBottomOf="@+id/donateTit app:layout_constraintRight toRightOf="parent" app:layout constraintLeft toRightOf=
android:layout marginStart="16dp" app:layout_constraintHorizontal bias="0.2" android:layout marginStart="64dp"
app:layout constraintLeft toLeftOf="parent" /> android:layout marginTop="150dp" android:layout_harginLeft="64dp"
- - app:layout constraintTop_ toBottomOf="Q@+id/payn app: layout constraintBottom toBottom
<Button android:layout marginStart="16dp" android:la§but marginBottom;"32dp" /
android:id="@+id/donateButton" android: layout_marginEnd=" lé6dp" /> -
android:layout width="88dp" <TextView
android:layout height="48dp" <NumberPicker android:id="@+id/amountTotal"
android:layout marginBottom="24dp" android:id="@+id/amountPicker" android:layout width="wrap content"
android:text="@string/donateButton" android:layout_width="wrap_content" android:layout height="wrap content"
app:layout constraintBottom toBottomOf="parent" android:layout_height="wrap_content" android:layout marginBottom="32dp"
android:onClick="donateButtonPressed" android:layout marginEnd="16dp" android:layout marginLeft="32dp"
android:layout marginLeft="16dp" android:layout marginRight="44dp" android:layout marginStart="32dp"
app:layout constraintLeft toLeftOf="parent" /> android:layout marginTop="114dp" android:contenzbescription="@string/
- - app:layout constraintRight toRightOf="parent" android: textAppearance="Qandroid: sty
app:layout constraintTop_toTopOf="parent" app:layout constraintBottom toBottom
tools:layout editor absoluteX="273dp" /> app:layout_constraintLeft thight0f=
</android.support.constraint.ConstraintLayou

Raw XML




Widget attributes

Ei EI @v DNexus4v MAZ5~ 'I:i'ﬁ.ppTheme @Languagvﬁ E]v

g i 8 J8-[=- I-

Donation

Welcome Homer

Please give generously

DONATE

]

Em®H ¥ B

Too

a0

Properties 'D. Pk - |
] donateButten
S
S
S
P2 <44
M
M
™
24
layout_width | wrap_content

layout_height
Button

style

background
backgroundTint
statelist&nimator
elevation

visibility

onClick
TextView

text

& ted
contentDescription

textAppearance
Favorite Attributes
visibility

| wrap_content

|hutt|:|'|5t;.'IE

| none

| none

|@5tring,e’du:unateButtu:un |

| ppCompat.Widget.Button

| none




Widget attributes

Ei EI @v DNexus4v .05 - 'I:i'ﬁ.ppTheme @Languagvﬁ E]v Properties Q P - T
ig :K :Ev |=v : - 4% ® [ ﬂ E ] ©| denateButton
0 10 zm 30 4m 50 ] o] =] -
S
Ry
R
>R £4%

Donation

24
Welcome Homer

|—~>>>

Please £l gEﬂEFOUSl'}f layout_width |wrap_cu:ur1ter1t
layout_height | wrap_content
<Button Button
. . . style buttonStyle
android:id="Q@+id/donateButton"
background | |

backgroundTint | |

android:layout width="88dp"
android:layout height="48dp"
android:layout marginBottom="24dp"
android:text="@string/donateButton"

statelistAnimator | | :

elevation I:I :

app:layout constraintBottom toBottomOf="parent" visibility | none

android:onClick="donateButtonPressed" onClick | none

android:layout marginLeft="16dp" TextView

app:layout constraintLeft toLeftOf="parent" /> tedt I@MWMMﬂﬂmm I“
F text

contentDescription | |

DONATE

textAppearance | ppCompat.Widget.Button

..... Favorite Attributes

_ ws'blllt-llr |I-ICI-|E




Widget attributes

<Button
android:id="@+id/donateButton"
android:layout width="88dp"
android:layout height="48dp"
android:layout marginBottom="24dp"
android: text="@string/donateButton"
app:layout constraintBottom toBottomOf="parent"
android:onClick="donateButtonPressed"
android:layout marginLeft="16dp"
app:layout constraintLeft toLeftOf="parent" />

 The android:layout_width and android:layout height attributes are
required for almost every type of widget.

* They are typically set to either match_parent or wrap _content:
 match_parent view will be as big as its parent

« wrap_content view will be as big as its contents require

* Or a specific measurement.



' Android ML - A

app

So what was created anifests

. & AndroidManifest.xml
by the wizard? Manifest file ——"+ i
com.example.donation

—  (C Donate

/ com.example.donation (androidTest)

Donatejava (aCt|V|ty CIaSS) com.example.donation (test)

2 res

drawable

layout

E activity_donatexml
— mipmap
aCt|V|ty_d0nate.Xm| (IayOUt) ic_launcher.png (5)

il 1c_launcher.png (hdpi)

| ic_launcher.png (mdpi)

il 1c_launcher.png (xhdpi)

il 1c_launcher.png Gochdpi)

| ic_launcher.png (ccchdpi)
values

& colors.xml

> @ strings.xml

/ & styles.xml

strings.xml resource file 3 Gradle Scripts

—» (& build.gradle (Project: Donation)

/ o) build.gradle (Module: app)
Gradle build system files ) aradle-wrapper properties (Gradle Version)

=] proguard-rules.pro (ProGuard Rules for apy

il gradle.properties (Project Properties)
*} settings.gradle (Project Settings)

il local.properties (5DK Location)




strings.xml

<Button
android:id="@+id/donateButton"
android:layout width="88dp"
android:layout height="48dp"
android:layout marginBottom="24dp"
:> android: text="@string/donateButton"
app:layout constraintBottom toBottomOf="parent"
android:onClick="donateButtonPressed"
android:layout marginLeft="16dp"
app:layout constraintLeft toLeftOf="parent" />

Did you notice that the values of strings are not literal strings. They
are references to string resources
A string resource is a string that lives in a separate XML file called
a strings file.
* You can give a widget a hard-coded string, like

android :text="True”
out it Is usually not a good idea.
* Placing strings into a separate file and then referencing them is
petter, making localization easy.




St ri ng <resources>

<string

. <string
Resources File “etring
<string
<string
<string
<string
<string

</resources>

name=
name=
name=
name=
name=
name=
name=
name=

"app name'">Donation</string>
"donateTitle">Welcome Homer</string>
"donateSubtitle">Please give generously</string>
"donateButton">Donate</string>
"PayPal">PayPal</string>
"Direct">Direct</string>
"Amount">Amount</string>

"TotalSoFar">Total so far</string>

Every project includes a default strings file named strings.xml (in the

res/values/ directory).

Whenever you refer to, for example, ‘@string/Direct’ in any XML file in the
project, you will get the literal string “Direct’ at runtime.

The default strings file is named strings.xml, but you can name a strings file

anything you want.

You can also have multiple strings files in a project. As long as the file is
located In res/values/, has a resources root element, and contains child string
elements, your strings will be found and used appropriately.




package com.example.donation;

import android.support.v7.app.AppCompatActivity;
QO0verride import android.os.Bundle;
) import android.util.Log;
protected void onCreate (Bundle savedInstanceState) { import android.view.View;
super.onCreate (savedInstanceState) ; import android.widget.Button;
setContentView (R.layout.activity donate) ; import android.widget.NumberPicker;
- import android.widget.ProgressBar;
. . . . import android.widget.RadioGroup;
paymentMethod = (RadioGroup) findViewById (R.1d.paymentMethod) ; import android.widget.EditText;
progressBar = (ProgressBar) findViewById(R.id.progressBar) ; import android.widget.TextView;
amountPicker = (NumberPicker) findViewById(R.id.amountPicker) ; import android.widget.Toast;
. . . . import java.util.Locale;
amountTotal (TextView) findViewById(R.1d.amountTotal) ;
amountText = (EditText) flnd\flewById(R.1d.amountText); public class Donate extends AppCompatActivity {

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

public void donateButtonPressed (View view) {
String method = paymentMethod.getCheckedRadioButtonId()

int donatedAmount = amountPicker.getValue()

if (donatedAmount == 0) {
String text = amountText.getText () .toString();
if (!text.equals(""))
donatedAmount = Integer.parselnt (text);
}
if (totalDonated > target) ({
Toast toast = Toast.makeText (this, "Target Exceeded!",
toast.show () ;
Log.v("Donate", "Target Exceeded: " + totalDonated) ;
}
else {
totalDonated = totalDonated + donatedAmount;
progressBar.setProgress (totalDonated) ;
Log.v("Donate'", amountPicker.getValue ()
}
String totalDonatedStr = "$" + totalDonated;

amountTotal.setText (totalDonatedStr) ;

private int totalDonated = 0;
private int target = 10000;
private RadioGroup paymentMethod;
private ProgressBar progressBar;
private NumberPicker amountPicker;
private EditText amountText;
private TextView amountTotal;

== R.id.payPal ? "PayPal" "Direct";

Toast .LENGTH_SHORT) ;

+ " donated by " + method + "\nCurrent total " + totalDonated);

Donate.java




@Override
protected void onCrea -
super.onCreatgfsavedInstanceState) ;
setContentVieg(R.layout.activity donate) ;

paymentMethod = (RadioGroup) R .paymentMethod) ;
progressBar = (ProgressBar) findVig R.id.progressBar) ;
amountPicker = (NumberPicker) findVigwById(R.id.amountPicker) ;
amountTotal (TextView) findvVie¥ R .amountTotal) ;
amountText = (EditText) findViewB R .amountText) ;

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

public void donateButtonPressed (View view) {

String method = paymentMethod.getCheckedRadioButtonId() == R.id.payPal ? "PayPal"

int donatedAmount = amountPicker.getValue() ;
if (donatedAmount == 0) {
String text = amountText.getText () .toString();
if (!text.equals(""))
donatedAmount = Integer.parselnt (text);

if (totalDonated > target) ({

package com.example.donation;

import android.support.v7.app.AppCompatActivity;

import android.os.Bundle;

import android.util.Log;

import android.view.View;

import android.widget.Button;
import android.widget.NumberPicker;
import android.widget.ProgressBar;
import android.widget.RadioGroup;
import android.widget.EditText;
Wport android.widget.TextView;
import android.widget.Toast;
ghport java.util.Locale;

totalDonated = 0;
target = 10000;
private RadioGroup paymentMethod;
private ProgressBar progressBar;
private NumberPicker amountPicker;

private int
private int

private EditText amountText;
private TextView amountTotal;
"Direct";

Toast toast = Toast.makeText (this, "Target Exceeded!", Toast.LENGTH SHORT) ;
toast.show () ;
Log.v("Donate", "Target Exceeded: " + totalDonated) ;

}

else {

totalDonated = totalDonated + donatedAmount;
progressBar.setProgress (totalDonated) ;
Log.v("Donate'", amountPicker.getValue ()

String totalDonatedStr = "$" + totalDonated;
amountTotal.setText (totalDonatedStr) ;

+ " donated by " + method + "\nCurrent total " + totalDonated);

public class Donate extends AppCompatActivity

Donate.java



R.Java

<Button
>. android:id="@+id/donateButton"
android:layout width="88dp"

android:layout height="48dp"

android:layout marginBottom="24dp"

android: text="@string/donateButton"

app:layout constraintBottom toBottomOf="parent"
android:onClick="donateButtonPressed"
android:layout marginLeft="16dp"

app:layout constraintLeft toLeftOf="parent" />

* Did you notice that the id is also not a literal string. They are
references to resources in R.java.

* This is a file generated by the android build system.

* It bridges the world of resources and Java, allowing resource IDs to
be used in pure java code.

* Never edit or modify this file, it is automatically updated as new
resources are added/edited.



R.Java

<TextView

android:id="@+id/donateTitle"
android:layout width="wrap content”
android:layout height="wrap content"”
android:layout marginStart="1l6dp"
android:layout marginTop="16dp"
android:text="@string/donateTitle"

android: textAppearance="@android:style/TextAppearance

app:layout constraintLeft toLeftOf="parent"
app:layout constraintTop toTopOf="parent" />

<TextView

android:id="@+id/donateSubtitle"
android:layout width="wrap content”
android:layout height="wrap content"
android: text="@string/donateSubtitle"

android: textAppearance="@android:style/TextAppearance.Medium"

android:layout marginTop="24dp"

.Large"

app:layout constraintTop toBottomOf="(@+id/donateTitle"

android:layout marginStart="1lé6dp"
app:layout constraintLeft toLeftOf="parent" />

<Button

android:id="@+id/donateButton"

android:layout width="88dp"

android:layout height="48dp"

android:layout marginBottom="24dp"

android: text="@string/donateButton"

app:layout constraintBottom toBottomOf="parent"
android:onClick="donateButtonPressed"
android:layout marginLeft="16dp"

app:layout constraintLeft toLeftOf="parent" />

public final class R

{

//...

public static final class id

{
public static final int Direct = 0x7f080006;
public static final int PayPal = 0x7f080005;
public static final int action_settings = 0x7f08000c;
public static final int amountLabel = 0x7f080009;
public static final int amountPicker = 0x7f080004;
public static final int amountText = 0x7f080008;
public static final int amountTotal = 0x7f08000a3;
public static final int donateButton = 0x7f080007;
public static final int donateSubtitle = 0x7f080001;
public static final int donateTitle = 0x7f080000;
public static final int paymentMethod = 0x7f080002;
public static final int progressBar = 0x7f080003;
public static final int totalLabel = 0x7f08000b;

}

public static final class layout

{
public static final int activity _donate = 0x7f030000;

}

public static final class menu

{
public static final int donate = 0x7f070000;

}

public static final class string

{
public static final int Direct = 0x7f050006;
public static final int PayPal = 0x7f050005;
public static final int action_settings = 0x7f050001;
public static final int amount = 0x7f050007;
public static final int amountSoFarLabel = 0x7f050009;
public static final int app_name = 0x7f050000;
public static final int donateButton = 0x7f050004;
public static final int donateSubtitle = 0x7f050003;
public static final int donateTitle = 0x7f050002;
public static final int initialAmount = 0x7f050008;

//...




Donate.java
@Override

protected void onCrealgidie eState) {
super.onCreatgfsavedInstanceState) ;
setContentVieg(R.layout.activity donate) ;

paymentMethod = (RadioGroup) .1d.paymentMetho
progressBar = (ProgressBar) findVie .id.progressBar) ;
amountPicker = (NumberPicker) findVigwById(R.id.amountPicker);
amountTotal (TextView) findVie .1d.amountTotal) ;
amountText = (EditText) findView .1d.amountText) ;

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

public void donateButtonPressed (View view) {
String method = paymentMethod.getCheckedRadioButtonId() == R.id.f

int donatedAmount = amountPicker.getValue() ;
if (donatedAmount == 0) {
String text = amountText.getText () .toString();
if (!text.equals(""))
donatedAmount = Integer.parselnt (text);

if (totalDonated > target) ({
Toast toast = Toast.makeText (this, "Target Exceeded!", Toast)
toast.show () ;
Log.v("Donate", "Target Exceeded: " + totalDonated);

}

else {
totalDonated = totalDonated + donatedAmount;
progressBar.setProgress (totalDonated) ;
Log.v("Donate", amountPicker.getValue() + " donated by " + mq

}

String totalDonatedStr = "$" + totalDonated;
amountTotal.setText (totalDonatedStr) ;

public final class R

{

//...

public static final class id

{
public static final int Direct = 0x7f080006;
public static final int PayPal = 0x7f080005;
public static final int action_settings = 0x7f08000c;
public static final int amountLabel = 0x7f080009;
public static final int amountPicker = 0x7f080004;
public static final int amountText = 0x7f080008;
public static final int amountTotal = 0x7f08000a3;
public static final int donateButton = 0x7f080007;
public static final int donateSubtitle = 0x7f080001;
public static final int donateTitle = 0x7f080000;
public static final int paymentMethod = 0x7f080002;
public static final int progressBar = 0x7f080003;
public static final int totalLabel = 0x7f08000b;

}

public static final class layout

{
public static final int activity _donate = 0x7f030000;

}

public static final class menu

{
public static final int donate = 0x7f070000;

}

public static final class string

{
public static final int Direct = 0x7f050006;
public static final int PayPal = 0x7f050005;
public static final int action_settings = 0x7f050001;
public static final int amount = 0x7f050007;
public static final int amountSoFarLabel = 0x7f050009;
public static final int app_name = 0x7f050000;
public static final int donateButton = 0x7f050004;
public static final int donateSubtitle = 0x7f050003;
public static final int donateTitle = 0x7f050002;
public static final int initialAmount = 0x7f050008;

//...




Resources and resource IDs

« A layout is a resource. A resource is a piece of your

v manifests

application that is not code - things like image files, 5 AndroidManifest.xmi

audio files, and XML files. M
e activities
> main

. . . . > models
« Resources for your project live in a subdirectory of the v Pares

res directory. v [drawable

[ ic_launcher.png
v layout

@ activity_donate.xml
& activity_login.xmil

€ activity_report.xmi
€ activity_signup.xmi
@ activiy_welcome. xml
@ row_donate.xml

« To access a resource in code, you use its resource ID.

* To see the current resource IDs for your app, go to the v Bl menu
package explorer and reveal the contents of the gen -
directory. Find and open R.java. v Elvalues

> dimens.xml
€ strings.xml
] ] ] ] > styles.xml
« Because this is generated by the Android build > (& Gradle Scripts

process, you should not change it, as you are subtly
warned at the top of the file. 34
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app

So what was created anifests

. & AndroidManifest.xml
by the wizard? Manifest file ——"+ i
com.example.donation

—  (C Donate

/ com.example.donation (androidTest)

Donatejava (aCt|V|ty CIaSS) com.example.donation (test)

2 res

drawable

layout

E activity_donatexml
— mipmap
aCt|V|ty_d0nate.Xm| (IayOUt) ic_launcher.png (5)

il 1c_launcher.png (hdpi)

| ic_launcher.png (mdpi)

il 1c_launcher.png (xhdpi)

il 1c_launcher.png Gochdpi)

| ic_launcher.png (ccchdpi)
values

& colors.xml

> @ strings.xml

/ & styles.xml

strings.xml resource file 2 Gradle Scripts

—» (# build.gradle (Project: Donation)

** build.gradle (Module: app)
Gradle bUlId SyStem il gradle-wrapper.properties (Gradle Version)

. =] proguard-rules.pro (ProGuard Rules for apy
fIIeS il gradle.properties (Project Properties)
*} settings.gradle (Project Settings)

il local.properties (5DK Location)




Gradle build system

« Gradle is an automated build system that is integrated into Android Studio.
* |t allows us to add libraries to our project with just one line of code.

* Our project has two Gradle files (written in Groovy) that we are interested in:

* Gradle Scripts
O; build.gradle (Project: Donation)
* build.gradle (Module: app)
ii| gradle-wrapper.properties (Gradle Version)
=| proguard-rules.pro (ProGuard Rules for app)
iil gradle.properties (Project Properties)
D; settings.gradle (Project Settings)

ill local.properties (SDK Location)




Gradle build system

 build.gradle(Project:AppName)

 contains configuration for all projects and modules in the application.
 build.gradle(Module:app) file.

 contains specific configuration for the module it's included with.

 After any change you make to these files, you will need to sync Gradle from
the bar that appears, or from the icon on the toolbar.

Gradle files have changed since last project sync. A project sync may be necessary for the |DE to work properly. Sync Now

"W Sync Project with Gradle Files

o

¥ B oW

https://www.sitepoint.com/quick-tip-what-is-gradle-and-how-does-it-work-with-android-studio/
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build.gradle(Project:Donation)

// Top-level build file where you can add configuration options common to all sub-projects/modules.

buildscript {
repositories {
Jcenter ()

}

dependencies {
classpath 'com.android.tools.build:gradle:2.3.1'

// NOTE: Do not place your application dependencies here; they belong
// 1n the individual module build.gradle files

allprojects {
repositories {
Jjcenter ()

task clean(type: Delete) {
delete rootProject.buildDir




build.gradle(Module:app)

apply plugin: 'com.android.application'

android {

compileSdkVersion 23

buildToolsVersion "25.0.2"

defaultConfig {
applicationId "com.example.donation"
minSdkVersion 19
targetSdkVersion 23
versionCode 1

versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false
proguardFiles getDefaultProguardFile ('proguard-android.txt'), 'proguard-rules.pro'

dependencies {

compile fileTree(dir: 'libs', include: ['*.jar'])
androidTestCompile ('com.android. support. test.espresso:espresso-core:2.2.2"', {
exclude group: 'com.android.support', module: 'support-annotations'

})

compile 'com.android.support:appcompat-v7:23.4.0'
compile 'com.android.support.constraint:constraint-layout:1.0.2'
testCompile 'junit:junit:4.12'




Example: Constraint Layout Install

Eile Edit View Mavigate Code Analyze Refactor

==, % [ R | @
7 Donaticn
+ | W Android - [
o
=
= app
I manifests
" .
b Java
@ com.example.donation
£ com.example.donation (androidTest)
= .
= com.example.donation (test)
= H res
v
layout
- mipmap
3
= values
o = Gradle Scripts

Build Run Tools VCi Window Help

Menus and Toolbars
System Settings
Passwords
HTTP Proxy
Updates
Usage Statistics
Motifications
Cuick Lists
Path Variables
Keymap
Editor
Plugins
Build, Execution, Deployment
Tools

button.

We need to install this developer
tool in Android Studio. To do this,
open the SDK manager and select
both the Constraint Layout for
Android and Solver for
ConstraintLayout. Click the Apply

SDK Platforms ~ SDK Tools | SDK Update Sites

CARLNIEE G K & & 7
_| %) Default Settings »
- 1
'f:CL :} Appearance & Behavior > System Settings > Android SDK Reset
Appearance & Behavior Manager for the Android 50K and Tools used by Android Studio
Appearance Android S5DK Location: | ChUsers\Keith\AppDatatLocalVAndroid\Sdk Edit

Below are the available SDK developer tools. Once installed, Android Studio will automatically check for updates,

Check "show package details” to display available versions of an 5DK Tool.

Mame
Android SDK Build-Tools
[] GPU Debugging tools
(] CMake
[ LLDE
[] Android Auto API Simulatars
[ Android Auto Desktop Head Unit emulator
Android Emulator
Android SOK Platform-Tools
Android SDK Tools
Documentation for Android SDE
O Google Play APK Expansicn library
[] Google Play Billing Library
[ Goegle Play Licensing Library
[[] Google Play services
O Google USB Driver
O Google Web Driver

Intel x86 Emulator Acceleratgr [HAXM installer)

(] NDK
Support Repository

Version Status
Installed
Mot Installed
Mot Installed
Mot Installed
1 Mot installed
1.1 Mot installed
26.0.0 Installed
25.0.5 Installed
26.0.2 Installed
1 Installed
1 Mot installed
5 Mot installed
1 Mot installed
39 Mot installed
11 Mot installed
2 Mot installed
6.0.6 Installed

14.1.3816874 Mot installed

& ConstraintLayout for Android Mot Installed
¥ Solver for ConstraintLayout Mot Installed

Android Support Repository
Google Repository

47.0.0 Installed
47 Installed

[ ] Show Package Details

m | Cancel | | Apply | | Help |




Example: Constraint Layout Install

apply plugin: 'com.android.application'

android {

compileSdkVersion 23

buildToolsVersion "25.0.2"

defaultConfig {
applicationId "com.example.donation"
minSdkVersion 19
targetSdkVersion 23
versionCode 1
versionName "1.0"
testInstrumentationRunner "android.support.test.runner.AndroidJUnitRunner"

}
buildTypes {
release {
minifyEnabled false

proguardFiles getDefaultProguardFile ('proguard-android.txt'), 'proguard-rules.pro'

dependencies {

complle fileTree(dir: 'libs', include: ['*.jar'])
androidTestCompile ('com.android. support. test.espresso:espresso-core:2.2.2"', {
exclude group: 'com.android.support', module: 'support-annotations'

})

compile 'com.android.support:appcompat-v7:23.4.0' .
compile 'com.android.support.constraint:constraint-layout:1.0.2' To use Constra | ntLayOUt

testCompile 'junit:junit:4.12°' \ In the app, we included
} this dependency.
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app

So what was created anifests

. & AndroidManifest.xml
by the wizard? Manifest file ——"+ i
com.example.donation

—  (C Donate

. . com.example.donation (androidTest)
DOnatejava (aC“Vlty / com.example.donation (test)

H res
CIaSS) drawable
layout
mipmap
aCtiVity_donate.XmI (IayOUt) ic_launcher.png (5)

i ic_launcher.png (hdpi)
| ic_launcher.png (mdpi)
il 1c_launcher.png (xhdpi)
il 1c_launcher.png Gochdpi)
| ic_launcher.png (ccchdpi)

values

& colors.xml

> @ strings.xml

/ & styles.xml

strings.xml resource file 2 Gradle Scripts

—» (& build.gradle (Project: Donation)

/ o) build.gradle (Module: app)
Gradle build system files ) aradle-wrapper properties (Gradle Version)

=] proguard-rules.pro (ProGuard Rules for apy

il gradle.properties (Project Properties)
*} settings.gradle (Project Settings)

il local.properties (5DK Location)




Activity and Activity Life Cycle



So what is an Activity?

« An activity:

represents a single screen with a user interface just like window or frame of
Java.

IS Implemented as a class e.g. Java, Kotlin.

IS responsible for managing user interaction with the layout i.e. XML.

subclass the Activity (Fragment Activity, AppCompatActivity, etc.) class
based on what role you want the activity to perform.

https://www.tutorialspoint.com/android/android acitivities.htm
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Activity Life Cycle

* An Activity has many callback
methods.

e Callback methods are
triggered when an action to
which it is attached Is
executed.

Activity
launched

>

User navigates
10 the activity

| App process
| killed

Apps with higher priority
need memaory

v

onCreate()

Another activity comes

v

onStart()

y

onResumel()

y

Activity
running

into the foreground

v

onPause()

The activity is
no longer visible

¥

onStop()
I

<3

‘—l

User returns
to the activity

)

onRestart()
A

User navigates
1o the activity

)

The activity is finishing or
being destroyed by the system

v

onDestroy()

.

Activity
shut down

https://www.tutorialspoint.com/android/android acitivities.htm
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Activity
launched
v
Activity Life Cycle , L
onStart() < onRestart()
« We will cover this in more detail v 4
. User navigates
in future lectures. At the o the actviy onResume() 4
moment, we are just interested S v
in the onCreate() callback s s ) e
' l
methOd . Another activity comes
into the foreground e raima
| * to the activity
- In a Java app, the program O aeamanay |~ comeel ‘
starts from main(). Android - vity is
system initiates its program “*‘ e User navigates
with an Activity starting with | onStop() .
the onCreate() callback i N
he activity is finishing or
methOd . being destroyed by the s?«';en‘
v
onDestroy()
- An activity doesn’t need to .y
Implement all the callback i
methods. |

https://www.tutorialspoint.com/android/android acitivities.htm
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onCreate() callback

private int
private int

private RadioGroup
private ProgressBar
private NumberPicker
private EditText
private TextView

@Override

paymentMethod =
progressBar =
amountPicker
amountTotal
amountText =

}

// code omitted

public class Donate extends AppCompatActivity {

totalDonated = 0;
target = 10000;

paymentMethod;
progressBar;
amountPicker;
amountText;
amountTotal;

protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity donate) ;

RadioGroup) findViewById (R.
ProgressBar) findViewById (R.
NumberPicker) findViewById(R.
TextView) findViewById (R.
EditText) findViewById (R.

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

{

1d
1d

Donate.java

.paymentMethod) ;
.progressBar) ;

1d.
1d.
1d.

onCreate(Bundle) method
is called when an instance
of the activity subclass is

created.
S/

___—

<
«-

amountPicker) ;
amountTotal) ;
amountText) ;




onCreate() callback

public class Donate extends AppCompatActivity { When an aCt|V|ty |S CreatEd, |t
private int totalDonated = 0; needs ad user |nterface to
private int target = 10000;

manage. To get the activity its
private RadioGroup paymentMethod; . .
private ProgressBar progressBar; user |nterface’ yOu Ca” th|S

private NumberPicker amountPicker;

private EditText amountText; ACthlty mEthOd.

private TextView amountTotal;

@Override /
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity donate); <

paymentMethod = (RadioGroup) findViewById (R.1id.paymentMethod) ;
progressBar = (ProgressBar) findViewById(R.1id.progressBar) ;
amountPicker = (NumberPicker) findViewById (R.id.amountPicker);
amountTotal = (TextView) findViewById (R.1d.amountTotal) ;
amountText = (EditText) findViewById (R.1d.amountText) ;

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

}

// code omitted

Donate.java




onCreate() callback This method inflates a layout

and puts it on screen. When
public class Donate extends AppCompatActivity { a IaYOUt IS Inﬂated; eaCh
widget In the layout file Is

private int totalDonated = 0O; _ _ _ _
private int target = 10000; Instantiated as defined by its
private RadioGroup paymentMethod; attributes. You specify which
private ProgressBar progressBar; - - -
private NumberPicker amountPicker; IayOUt tO |nﬂate by paSS|ng IN
private EditText amountText;

private TextView amountTotal; the IayOUtS resource ID

/

@Override
protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;

setContentView (R.layout.activity donate) ; «

paymentMethod = (RadioGroup) findViewById (R.1id.paymentMethod) ;
progressBar = (ProgressBar) findViewById(R.1id.progressBar) ;
amountPicker = (NumberPicker) findViewById (R.id.amountPicker);
amountTotal = (TextView) findViewById (R.1d.amountTotal) ;
amountText = (EditText) findViewById (R.1d.amountText) ;

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

}

// code omitted

Donate.java




onCreate() callback

private int
private int

private RadioGroup
private ProgressBar
private NumberPicker
private EditText
private TextView

@Override

paymentMethod =
progressBar =
amountPicker =
amountTotal =
amountText =

}

// code omitted

public class Donate extends AppCompatActivity {

totalDonated = 0;
target = 10000;

paymentMethod;
progressBar;
amountPicker;
amountText;
amountTotal;

protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity donate) ;

(RadioGroup) findViewById (R.
(ProgressBar) findViewById (R
(NumberPicker) findViewById(R.
( (
( (

TextView) findViewById (R.
EditText) findViewById (R

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

1d

.1d
1d.
1d.
.1d.

Donate.java

.paymentMethod) ;
.progressBar) ;

A Bundle is used for passing
data between activities.
Bundles can hold all types of
values and pass them to
activities.

A

amountPicker) ;
amountTotal) ;
amountText) ;




onCreate() callback

setContentView (R

public class Donate extends AppCompatActivity {

private int totalDonated = 0O;
private int target = 10000;
private RadioGroup paymentMethod;
private ProgressBar progressBar;
private NumberPicker amountPicker;
private EditText amountText;
private TextView amountTotal;
@Override

Component Tree

"4 ConstraintLayout

Ab donateTitle (TextView)
Ab donateSubtitle (TextView)
0K donateButton (Button)
:= paymentMethod (RadioGroup)
® payPal (RadioButton)
(® Direct (RadioButton)
("progressBar
1% amountPicker (NumberPicker)
abc amountText (EditText)
Ab amountTotalLabel (TextView)

Ab amountTotal (TextView)

protected void onCreate (Bundle savedInstanceState)
super.onCreate (savedInstanceState) ;
.layout.activity donate) ;

paymentMethod = (RadioGroup) findViewById (R
progressBar = (ProgressBar) findViewById(R
amountPicker = (NumberPicker) findViewById(R.1
amountTotal = (TextView) findViewById (R
amountText = (EditText) findViewById (R

.1d.paymentMethod) ;
.1d.progressBar) ;

.1d.amountTotal) ;
.1d.amountText) ;

amountPicker.setMinValue (0) ;
amountPicker.setMaxValue (1000) ;
progressBar.setMax (target) ;

2011te

{

Donation

Welcome Homer

Jv Please give generously

@ PayPal
O Direct

id.amountPicker) ;

Amount

SUEE Total so far

// code omitted

Donate.java

-2 i




Listeners



Setting listeners

« Android applications are typically event-driven.

« Unlike command-line programs or scripts, event-driven applications start and
then wait for an event, such as the user pressing a button.

* (Events can also be initiated by the OS or another application, but user-
Initiated events are the most obvious.)

* When your application is waiting for a specific event, we say that it is "listening
for" that event.

* The object that you create to respond to an event is called a listener. A listener
IS an object that implements a listener interface for that event.

53



Setting Listeners - 3 Different Styles

* The three styles are:
1. Explicitly set in Resource File
2. Using Listener Interface
3. Using Anonymous Inner Class

* We need to master all three; but we will cover just the first one this week!

54



Listeners: explicitly set in Resource File




Listeners: explicitly set in Resource File

“hutton activity_donate.xml

android:id="Q@+id/donateButton"
android:layout width="88dp"
android:layout height="48dp"
android:layout marginBottom="24dp"
android: text="@string/donateButton"

201t1e

Donation

Welcome Homer

Please give generously

@ PayPal
O Direct

‘ il bulz Total so far

‘ 4




Listeners: explicitly set in Resource File

activity_donate.xml

<

public class Donate extends AppCompatActivity { e Ee . . . ) -
private int totalDonated = 0; android:id="@+id/donateButton
private int target = 10000; android:layout width="88dp"

_ | android:layout height="48dp"

private RadioGroup  paymentMethod; android:layout marginBottom="24dp"
private ProgressBar progressBar; - g wA ; "
private NumberPicker amountPicker; android: text="@string/donateButton

private EditText
private TextView

amountText;
amountTotal;

protected void onCreate (Bundle savedInstanceState) {
//code omitted

android:

}

public void donateButtonPressed (View view) {

String method = paymentMethod.getCheckedRadioButtonId () ==

int donatedAmount = amountPicker.getValue()
if (donatedAmount == 0) {
String text = amountText.getText ().toString();
if (!text.equals(""))
donatedAmount = Integer.parselnt (text);

if (totalDonated > target) ({
Toast toast = Toast.makeText (this,
toast.show () ;
Log.v("Donate", "Target Exceeded: " + totalDonated);
}
else {
totalDonated = totalDonated + donatedAmount;
progressBar.setProgress (totalDonated) ;
Log.v("Donate", amountPicker.getValue ()
+ "\nCurrent total " + totalDonated);

}

String totalDonatedStr = "$" + totalDonated;

"Target Exceeded!", Toast.LENGTH SHORT) ;

+ " donated by " + method

R.id.payPal * "PayPFl" : "Direct"

Donation

Welcome Homer

Please give generously

@ PayPal
O Direct

Total so far

amountTotal.setText (totalDonatedStr) ;

‘ DONATE

. Donate.java :




Toast



Toasts

public class Donate extends AppCompatActivity {
private int totalDonated = 0;
private int target = 10000;

private RadioGroup paymentMethod;
private ProgressBar progressBar;
private NumberPicker amountPicker;
private EditText amountText;
private TextView amountTotal;

protected void onCreate (Bundle savedInstanceState) {
//code omitted
t

public void donateButtonPressed (View view) {

String method = paymentMethod.getCheckedRadioButtonId() == R.id.payPal ? "PayPal"

int donatedAmount = amountPicker.getValue()
if (donatedAmount == 0) {
String text = amountText.getText ().toString();
if (!text.equals(""))
donatedAmount = _Inicgolnddettud bt

if (totalDonated > target) ({

Toast toast = Toast.makeText (this, "Target Exceeded!", Toast.LENGTH SHORT) ;

toast.show () ;

Log.v("Donate", "Target Exceeded: " + totalDonated);

}

else {

totalDonated = totalDonated + donatedAmount;

progressBar.setProgress (totalDonated) ;

Log.v("Donate", amountPicker.getValue() + " donated by " + method
+ "\nCurrent total " + totalDonated);

}

String totalDonatedStr = "$" + totalDonated;
amountTotal.setText (totalDonatedStr) ;

Donate.java

"Direct";

A toast is a short
message that
informs the user of
something...but it
does not require
any input or action.




Making Toasts

Donate.java
if (totalDonated > target) ({
Toast toast = Toast.makeText (this, "Target Exceeded!", Toast.LENGTH SHORT) ;
toast.show() ;
Log.v("Donate", "Target Exceeded: " + totalDonated);

To create a toast, you call the following method from the Toast class:
public static Toast makeText(Context context, int resld, int duration)

context: typically an instance of Activity (Activity is a subclass of Context).

resld: the resource ID of the string that the toast should display. The
Context is needed by the Toast class to be able to find and use the
string's resource ID.

duration: usually one of two Toast constants that specify how long the toast
should be visible.



Displaying Toasts

Donate.java
if (totalDonated > target) ({
Toast toast = Toast.makeText (this, "Target Exceeded!", Toast.LENGTH SHORT) ;
toast.show() ;
Log.v("Donate", "Target Exceeded: " + totalDonated) ;

After you have created a toast, you call:
Toast.show()

on it to display it on the screen.



Log and Logcat



Log

public class Donate extends AppCompatActivity {
private int totalDonated = 0;
private int target = 10000;

private RadioGroup paymentMethod;
private ProgressBar progressBar;
private NumberPicker amountPicker;
private EditText amountText;
private TextView amountTotal;

protected void onCreate (Bundle savedInstanceState) {
//code omitted

public void donateButtonPressed (View view) {

String method = paymentMethod.getCheckedRadioButtonId() == R.id.payPal ? "PayPal"

int donatedAmount = amountPicker.getValue()

if (donatedAmount == 0) {
String text = amountText.getText ().toString();
if (!text.equals(""))

donatedAmount =_Iniogoimpaesalol o)

if (totalDonated > target) ({

Toast toast = Toast.makeText (this, "Target Exceeded!", Toast.LENGTH SHORT) ;

toast.show () ;

Log.v("Donate", "Target Exceeded: " + totalDonated);

}

else {

totalDonated = totalDonated + donatedAmount;

progressBar.setProgress (totalDonated) ;

Log.v("Donate", amountPicker.getValue() + " donated by " + method
+ "\nCurrent total " + totalDonated);

String totalDonatedStr = "$" + totalDonated;
amountTotal.setText (totalDonatedStr) ;

Donate.java

"Direct";

Log enables
messages to be
written to the log.
Log.v writes a
VERBOSE log
message.




Logcat

if (totalDonated > target) ({

Toast toast = Toast.makeText (this,

toast.show () ;

Log.v("Donate", "Target Exceeded:

"Target Exceeded!",

" 4+ totalDonated);

Toast.LENGTH _SHORT) ;

Donate.java

“The Logcat Monitor displays system messages as well as
messages you can add using the Log class. It displays messages in
real time and also keeps a history so you can view older messages”

https://developer.android.com/studio/debug/am-logcat.html

il# logcat| Monitors —+*

E‘ Elp

05-15 10:29:35.453 3871-3871/com
05-15 10:29:39.897 3871-3871/com
05-15 10:31:49.401 6694-6694/com
05-15 10:32:06.025 6694-6694/com

.example
.example
.example
.example

.donation V/Donate:
.donation V/Donate:
.donation V/Donate:
.donation V/Donate:

Donate
Donate
Donate
Donate

Pressed!
Pressed!
Pressed!
Pressed!

with
with
with
with

]
Verbose ' \

amount 0O
amount 0
amount 981, method: PayPal
amount 921, method: Direct



https://developer.android.com/studio/debug/am-logcat.html

Models



android.
android.
android.
android.
android.
android.
android.
android.
android.

import
import
import
import
import
import
import
import
import
import
import
import

support.v7.app.AppCompatActivity;
os.Bundle;

util.Log;

view.View;
widget.Button;
widget.NumberPicker;
widget.ProgressBar;
widget.RadioGroup;
widget.EditText;
android.widget.TextView;
android.widget.Toast;
java.util.Locale;

public
private
private
private
private
private
private
private

class Donate extends AppCompatActivity {
int totalDonated = 0;

int target = 10000;
RadioGroup paymentMethod;
ProgressBar progressBar;
NumberPicker amountPicker;

EditText amountText;

TextView amountTotal;

@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity donate) ;

//code omitted
public void donateButtonPressed (View view) {
String method = paymentMethod.getCheckedRadioButtonId ()

int donatedAmount = amountPicker.getValue () ;

if (donatedAmount == 0) {
String text = amountText.getText ().toString():;
if (!text.equals(""))
donatedAmount = Integer.parselnt (text);
}
if (totalDonated > target) ({
Toast toast = Toast.makeText (this, "Target Exceeded!",
toast.show () ;
Log.v("Donate", "Target Exceeded: " + totalDonated);
}
else {
totalDonated = totalDonated + donatedAmount;
progressBar.setProgress (totalDonated) ;
Log.v("Donate", amountPicker.getValue ()
}
String totalDonatedStr = "$" + totalDonated;

amountTotal.setText (totalDonatedStr) ;

== R.id.payPal ? "PayPal"

+ " donated by " + method + "\nCurrent total " + totalDonated);

Model?

* Only a single class, so model not
particularly useful.

« However, the Donate class interacts
with at least 8 android framework
classes.

"Direct";

Toast .LENGTH_SHORT) ;
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Activity
([android:;android.app)

i

NumberPicker
[android:widget)

W

Toast
[android:widget)

W

A T e e

Bundle |-
{android::os) < B Donate X

RadioGroup
[android:widget)

W

TextView
[android:widget)

W

Menulnflater
{android:view) R L USe > >

A T e e

ProgrssBar
[android:widget)

v

res flayout/activity_donate.xmi

R

res/menufdonate.xml

res /values/strings.xml

e o o —————




Questions?
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