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Introduction

Once you decide your mobile app idea, it's time to validate it, understand
the target market, and narrow down on the platform you ideally would
like to build your mobile application on. As soon as that is decided, it’s
time to select a programming language, keeping in mind your business
strategy to make either native, hybrid, or cross-platform apps [1].

There are three types of apps [2]:

e Native apps are specific to a given mobile platform (iOS or Android)
using the development tools and language that the respective
platform supports Native mobile apps are developed in iOS
(Objective-c or Swift), Android (Java) or Windows Phone (C#/Visual
Basic). Native apps look and perform the best.

e HTML5 apps (cross-platform apps)use standard web
technologies—typically HTML5, JavaScript and CSS. This write-
once-run-anywhere approach to mobile development creates
cross-platform mobile applications that work on multiple devices.
While developers can create sophisticated apps with HTML5 and
JavaScript alone, some vital limitations remain at the time of this
writing, specifically session management, secure offline storage,
and access to native device functionality (camera, calendar,
geolocation, etc.)

e Hybrid apps make it possible to embed HTML5 apps inside a thin
native container, combining the best (and worst) elements of
native and HTML5 apps.

Mobile App Technology Stacks

| Your App ‘

Your App

o~
S

Your App MNative Wrapper App Wweb Browser

o~ o~ o~
b e S

Native App “Hybrid"” App Web App

Mobile Apps Types [3]
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Hybrid
Web developer skills

Access to native platform
App store distribution

multiple

- platforms

HTMLS

Web developer skills
Instant updates
Unrestricted distribution

Native full
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Fastest performance 6 &
App store distribution
single
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HTML
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Most Popular 6 Programming Languages for Mobile App Development

S -8

e [l ©
Java

HTML

crosoft
E lava’

PROGRAMMING LANGUAGE FOR MOBILE APPS

[4] Mobile Programming Languages

Java

Java programming language is one of the most preferred language when
it comes to Android app development. An object-oriented programming
language developed at Sun Microsystems (now owned by Oracle), can be
run in 2 different ways either in a browser window or in a virtual machine

that can do without a browser.

And this flexibility tends to mean a lot when it comes to re-using code and
updating software Although Java does not have much to do if you are
considering iOS development, it certainly can be on your chosen list when
it comes to mobile application across platforms i.e. cross platform apps.
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HTMLS

HTMLS5 is the ideal programming language if you are looking to build a
Web-fronted app for mobile devices. Although it makes various data types
simple to insert, account for different screen sizes, rationalize input
parameters and even level the browser playing field; the problem with
HTMLS5 is that it is still a proposed standard. Currently supported in a lot
of different ways by a lot of different browsers, HTML5 from the cost-
efficiency point of view has the advantage of building on the current
version of HTML — making the learning curve a much shallower than that
for a completely new language.

Objective-C

The primary programming language for iOS apps, Objective-C was chosen
by Apple to build apps that are robust and scalable. Being a C-language
superset, it does have a number of functions that precisely deal with
graphics, 1/0, and display functions. Moreover, as part of the Apple
development framework, Objective-C is fully integrated into all iOS and
MacOS frameworks. However, it's now slowing being replaced in the
Apple ecosystem by a more powerful language called Swift.

Swift

Swift is the latest programming language to foray into the Apple
ecosystem, mainly considering its prevalence in writing code for Apple’s
latest APIls, Cocoa and Cocoa Touch. Even though it is a language written
to work along with Objective-C, the Cupertino company is making it but
obvious for iOS developers to turn to Swift for complete programming.
Designed to eliminate the likelihood for many of the security
vulnerabilities possible with Objective-C, it's time for mobile app
developers to Swift, as many businesses are looking to hire Swift
developer with expertise in developing cutting-edge mobile apps using
the same.

C++

This is the most appropriate and robust programming language when it
comes to building mobile apps for Android and Windows - and mainly for
low-level programming it's still the go-to language on platforms for
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mobile app developers. As a powerful programming language, C++ allows
mobile apps to be developed for practically every purpose on every
platform that exists. It might not be super stylish or trendy, but it has
dominated the programming world even before the smartphone
revolution.

CH

The most wanted programming language for Windows Phone app
development, C# does the trick for Microsoft that Objective-C does for
Apple. Although, Windows Phone platform couldn’t emerge as the game
changer in the mobile application development industry, for loyal
Microsoft users, C# makes the perfect programming language to build the
robust Windows Phone apps.

Mobile Operating Systems

Tech WMl Chart of the Day

Smartphone Platform Market Share

Worldwide smartphone operating system market share (% of new device shipments)*

B 2015 [ 2019

81205 82.6%

158%  14.1%

. . 2.2%3 2l3% 0.8%) 0‘90/0
I

|OS =@ Windows Phone Others

* Forecast

BUSINESS INSIDER Source: IDC statista¥a

[5] Mobile OS
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Android

Android is an open source and Linux-based Operating System for
mobile devices such as smartphones and tablet computers. Android was
developed by the Open Handset Alliance, led by Google, and other
companies.

Why Android?

Open Source

Larger Developer and
Community Reach

Increased Marketing

Inter App Integration

Reduced Cost of
Development

Higher Success Ratio

Rich Development
Environment

Features of Android

Android is a powerful operating system competing with Apple 4GS and
supports great features. Few of them are listed below:

Feature Description

Beautiful Ul Android OS basic screen provides a beautiful and intuitive

user interface.
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Storage

Media support

Messaging

Web browser

Multi-touch

Multi-tasking

Resizable widgets

Multi-Language

GCM
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GSM/EDGE, IDEN, CDMA, EV-DO, UMTS, Bluetooth, Wi-
Fi, LTE, NFC and WiMAX.

SQLite, a lightweight relational database, is used for data
storage purposes.

H.263, H.264, MPEG-4 SP, AMR, AMR-WB, AAC, HE-AAC,
AAC 5.1, MP3, MIDI, Ogg Vorbis, WAV, JPEG, PNG, GIF,
and BMP

SMS and MMS

Based on the open-source WebKit layout engine, coupled
with Chrome's V8 JavaScript engine supporting HTML5
and CSS3.

Android has native support for multi-touch which was
initially made available in handsets such as the HTC Hero.

User can jump from one task to another and same time
various application can run simultaneously.

Widgets are resizable, so users can expand them to show
more content or shrink them to save space

Supports single direction and bi-directional text.

Google Cloud Messaging (GCM) is a service that lets
developers send short message data to their users on
Android devices, without needing a proprietary sync
solution.
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Wi-Fi Direct A technology that lets apps discover and pair directly,
over a high-bandwidth peer-to-peer connection.

Android Beam A popular NFC-based technology that lets users instantly
share, just by touching two NFC-enabled phones
together.

Android Applications

Android applications are usually developed in the Java language using the
Android Software Development Kit.

Once developed, Android applications can be packaged easily and sold
out either through a store such as Google Play.

Categories of Android applications

m Music News [’_‘ﬂ Multimedia
@ Sports Lifestyle || Food & Drink
E Travel d Weather Books
B Business -! Reference 3 Navigation
Social Media x' Utilities /N Finance
History of Android

The code names of android ranges from A to O currently, let's
understand the android history in a sequence.
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ﬁANDROlD VERSION UNTIL NOW !!
q

i O

P. Y :
2 ey
"' "' /-4

Alpha Beta Cupcake Donut Eclair Froyo  Gingerbread
A B C D E F G
( \

2 b
47
%&v/

Honeycomb Ice Cream Sandwich Je II\ Bean KitKat

H 1 J LM“N

What is API level?

APl Level is an integer value that uniquely identifies the framework API
revision offered by a version of the Android platform.

The first beta version of the Android Software Development Kit (SDK) was
released by Google in 2007 where as the first commercial version,
Android 1.0, was released in September 2008.

On June 27, 2012, at the Google I/O conference, Google announced the
next Android version, 4.1 Jelly Bean. Jelly Bean is an incremental update,

with the primary aim of improving the user interface, both in terms of
functionality and performance.
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4.2
4.3
4.4
2.0
5.1
6.0
7.0
7.1
8.0

8.1

Gingerbread
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Sandwich

Jelly Bean

Kitkat

Lollipop

Marshmallow

Nougat

Oreo

17
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19

21
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25

26

27

0.4%

1.7%

2.6%

0.7%

12.0%

2.4%

19.2%

28.1%

22.3%

6.2%

0.8%

0.3%

Marshimaliow

Lollipop

Data collected during a 7-day period ending on February 5, 2018.

Android IDE
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Android Studio is the Official IDE (Integrated Development Environment)

for Android.

It is free to download from android developer website:

https://developer.android.com/studio/index.html. Its recommended to

read the setup requirement before you install it to your PC.
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Androld Studio

=g} Ml

(650) 5551234
android. support. constraint.C - bagha Vilke

M imageViewHeader

© android. support. design.wi
= imageButtonCall

B imageButtonChat

(650) 3550321

stado@andou com

1.Build Single Screen App

Building Layouts
Views

In the part, we’ll move through step-by-step how to create an app,

like this birthday card, and show you how to run it on an Android
device.

The basic building block for user interface is a View object which is
created from the View class and occupies a rectangular area on the
screen and is responsible for drawing and event handling. View is
the base class for widgets, which are used to create interactive UI
components like buttons, images, text fields, etc.

Camel case is a convention that is not limited to programming. If

you've ever used FedEx, listened to an iPod, created a PowerPoint, or
eaten at McDonalds.

The ViewGroup is a subclass of View and provides invisible
container that hold other Views or other ViewGroups and define their
layout properties.
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At third level we have different layouts which are subclasses of
ViewGroup class and a typical layout defines the visual structure for
an Android user interface and can be created either at run time
using View/ViewGroup objects or you can declare your layout

using simple XML file main_layout.xml which is located in the
res/layout folder of your project.

VIEWS

Text+View
. . IV be in your neighborhood doing errands
Momlﬂg Pizza this weekend If you want to meet up for
brunch. Lemme know.
Im g AR
ﬂ— | or /7 0
- —
— (I
Kangaroo ‘.'.ﬂ!e’v Sarart B u"’ + 0 V\

© EXm -~

Example Android Views

To test you understanding do this quiz.

VIEWS

ldentify the type of View

o TexxyrView 0o |ma3c\/\'ew n putton
B TexrView ﬂ\maachW n putton
o TexyView 2 lmaac,V\ew n putton
p o TexxrView 02 |ma3<,v‘ew n putton

E o TexyView nlmasc,V\ew A putton
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A layout defines the visual structure for a user interface, such as the
UI for an activity or app widget by declare UI elements in XML.
Android provides a straightforward XML vocabulary that corresponds
to the View classes and subclasses, such as those for widgets and
layouts.

TextView

TextView is used mainly to display text on the screen, you may try
the XML code below for hello world app.

<Relativelayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent”
android:layout_height="match_parent" >

{TextView
android: layout width="wrap_content"
android: layout_height="wrap_content”
android: text="@string/hello world" />

¢/Relativelayouts

XML Syntax

Syntax is a set of rules that determine the valid code of XML which
can be used by Android Studio to create views. Figure below shows
the main XML code elements, and you may notice that colons and
quotes are used.

View Name

Open Bracket ;
<TextView

android:layout width="wrap content"
android:layout height="wrap content”
android:text="Helloe World!" />

ﬁﬂlnse Bracket

Attributes
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To make it sure it's clear, try solving this quiz.

XML SYNTAX

<TextView
android:text="Happy Birthday!"
android:textColor="@android:color/white"
android:background="@android:color/black"
android:layout _width="200dp"
android:layout height="300dp" />

| What's the name of the XML element

2 Listall attribute names (not attribure values) separated by commas

3. 0n what line numbey i the +o\5 Closed?

Change the TextView

What does Density Independent Pixel actually mean? You
might be familiar with a pixel, which is a small illuminated area on a
screen. Screens are essentially made up of hundreds of thousands of
these pixels.

So what is a "density independent"” pixel? Well, better screens
will often have more pixels in the same amount of space. The humber
of pixels in a fixed space is known as the screen's pixel density. In
case you're wondering, 48dp translates to approximately 9mm in
physical size.

If we use just pixels we will get a problem with our design, since our
TextView will be shown on different sizes across different screens.

DENSITY - INDEPENDENT PIXELS

2pixels by 2 pixels

\ L \ |
Mediumm Rewo\uhion Deviee H.qh Reseolution Device Ex’m\—H\q\n Reso\ution Device
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DENSI\TY — INDEPENDENT PIXELS
2 ap by 2dp Make “ouch targess 4% dp at least
\
| ZZ
\_ \ SRl R
Medium Reso\utiony Device

High Resolution Device Exiva-High Resolution Device

While by using dp, you can see in the figure above that TextView will
have almost the same size across multiple devices.

To get better knowledge, do this quiz.

(5%, CHONGE THE TEXTVIEW
- 1\\“\/

(I Change the “dext in the Text+View
O Ty changing the <gize of the TextView.

(- Tna Yo cveate an evvor Then undo It

S &

Dealing with Errors!

Here are few of most common techniques to deal with errors in your
app.

GETTING PasT ERRORS

|. Read 6=~ +he error message
2. Compave ‘o working code

2. uwnde L

4 Askx for 'he,’l..? 5
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For getting a practice, solve this quiz.

GLETTING TAST ERRORS

<Text View ! Y \p
: . k}yl o\ - \ne P
android:text="Hapy Birthday" ML
android:layout width="150dp"
android:layout height="150"
android:background="@android:color/darker groy"
>

Describe ot \east Z problems you see.

Setting Wrap Content

wrap_content value is better than using hard coding value, because the text will only the
required space on the screen if wrap_content is used, other values are called hard coding
which is a bad practice in designing apps due to taking more space than the needed space
on screen for a particular view.

<TextView
android:text="Wait, today's your birthday?"
android:background="fandroid:color/darker gray
android:layout width="150dp"
android:layout height="150dp" />

<TextView
android:text="Wait, today's your birthday?"
android:backgrounds" §android:color/darker gray
android:layout width="wrap content”
android:layout height="wrap coantent” />

To be familiar with wrap_content , enjoy doing the quiz below.
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WRAP_ CONTENT
Change the width and height

of the TexdView 4o wm{?,gonmvﬁr

Char\ge, the, text 4o be more
Yaan 1 line of texy on  +the
Aev\Ce

TextView Text Size

To change textSize we use sp, A scale-independent pixel (sp) is a
unit of length for specifying the size of a font of type. Its length
depends on the user’s preference for font size, set in the Settings app
of the Android device. To respect the user’s preferences, you should
specify all font sizes in scale-independent pixels. All other
measurements should be given in device-independent pixels (dp’s).

<TextView
android:text="Excited for the gift you'll surprise me with."
android:background="gandroid:color/darker_gray
android:layout width="wrap content"”
android:layout height='wrap content”
android:textSize="45asp" />

you | surprlse me
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If you want more information about font size, try the following quiz.

TEXT SVZE

] Cv\anae 4the Texy\iew font size

sing sizes from Naterial besigh
https://material.google.com/st

S r ec vle/tvpographv.html#typograph
Ty learning aboutr +text appedavance.
£rom

TextView Text Color

Let's go now to change text color, and you can do this as the same
of this example.

by Application

<TextWiew Mobile
android:layout width="wrap content" : i“ -
android:layout height="wrap content" Programming |

androlid: textSize="46sp"

android: textColor="#EF30AR"
android:background="4#00442n"

android: text="Mobile Programming I" />

To do more practice just go and change font color and background
color in your code. If you need what colors you should use when
designing apps , then visit Material Design color palette
https://material.google.com/style/color.html# or see the Hex colors
at http://www.w3schools.com/colors/colors_hex.asp
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Simple ImageView

When you look at the following XML code, you notice two new
attributes, the fist is src which determines the name and the location
of the image, while scaleType specify how you would like to display
your image on the screen .

| <ImageView
android:src="#drawable/cake”
android:layout width="wrap content”
android:layout height="wrap content”
android:scaleType~"center"/>

For example, if you use centerCrop then your image might look
something like this image.

You can try learning more by doing this quiz:
1-change width and height of the image to be fixed values such as 120dp.
2-change scaleType center and centerCrop.

3-change between different images.
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Documentation

Learning anything new  could be easier by using
developer.android.com. Any website that starts with that web
address is part of the official Android developer website and

documentation.

LHOKING AT DOCUMENTATION

O 6Go gle ceavch for “texxview android !

(CH*‘F or Cmd+F)

Find feature
e +o search +he Pa9gg

in web browser

for +he XML attribute that makes ¢6°4"..
W

ToxtView text bold or c(telic
[ Use that XML akvibute !

2.Build Single Screen App
Building Layouts

ViewGroup

A ViewGroup is a special view that can contain other views (called
children.) The view group is the base class for layouts and views

Ramen House

This coz

e VIEW &GROUPS
place is

A-M-A-7- 1 Ng

The €ood is
\__i_J
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containers. In the example the red and orange colors are the view
groups.

So the ViewGroup is a container of other views such as text, images
and buttons. These views are considered the children of ViewGroups
and they are sibling to each other.

To check that you've understood View Groups, try this quiz.

VIEW GROUFPS
I How many views are theve? ] (" p=——x 7

2 “The mouniain image is a of +he :zol‘mf
red Viewaroup- }M/
O child O pavent T

we hiked up
of the the mountain

2. The ved Viewaroup is the
"Hiking” TexrView.

D child o raven*
4. Which views ave siblinss of each other?

| N

Types of ViewGroups

For the purpose of making types of ViewGroups more clear to you.
Let's suppose that you have this family.

mzm Views MegeT THE VIEWS

('(/ k Childven Views

& B

7"\‘ “‘\ %
& / \‘ \
Rau laura Tommy B
e\ative Layout Linear Layout TexkView e

ViewGroup Viewbroup
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ReLATIVE LAYoUuT
Rel\ative +o pther children o — /j
@ girthday }:g

%ZJ

Tomm
To,y-\—\l iew

it

Re,\o\JrWe szjmﬁ—

®

&

e

Janvary 1

—

LINeARLAYoUT

Horizontal row

a4 8

LINEAR LAYOUT

Vertical column

l

Tomm
To,xw‘tw

laura
Lincay Lajwt

Tomm
sz’f\l iew

laura
Lineay L&jout

ImgeV\W Imge\lltw

Write down
“4ve code

VIEW GROUVFS

2 obsevvations apouft

<LinearlLayout xmlns:android="httip://schemas.android.com/apk/res/android"

xmlns: tools="http://schemas.android.com/toocls"
android:id="g+id/activity main"

android:layout width="match parent"

android:layout height="match parent"
android:orientation="vertical"
tools:context="com.example.ad4 myapplication.MainActivity">

“<TextWView
android:
android:

text="Attendance List"
layout width="wrap content"
android: layout height="wrap content" />
“<TextWView
android:
android:

text="~Ahmed"
layout width="%
layout height="wrap content"

wrap content"

android: -

</LinearLavout>

Linear Layout

LinearLayout has two types vertical and horizontal linear layouts, and
to choose any one of these types you should use the Orientation
attribute and set its value to either vertical or horizontal.

To be more familiar with LinearLayout, do practice with this short

quiz:
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1-Add more TextView to the parent LinearLayout view group.

2-Change the LinearLayout orientation attribute to be vertical or
horizontal.

Width or height attributes have different values as you can see in
these two figures.

DIFFERENT WIDTHS ON CHILD VIEWS

wrap - conrent match - parent

s ———

o

2

Happy

Havpy
Birthday '

Birthday!

DIFFERENT HEIGHTS ON CHILD VIEWS

wrap - contens match - parent

(=

Today is
o 4)

b (+M43 |

ToAa%is

m v

bn’-&hdia ‘A

e

Now it's your time to go and make some changes with this quiz.
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WIDTH and HElGHR T

[0 Try different width and height valuec
for each TextView

« £fixed dp values

- WYAp — content

- matrch _ parent

¢ Remember +that widvh and height .
dont have Yo wmavrch

When designing an App for different devices or modes you might
face a problem which shown in this example below.

TAKING ADVANTAGE OF
SCREEN REAL ESTATE

fortvait Tabletr lLandswape

Mode

’

Ldndsm?c Mode

So to solve this problem we should use layout_weight. For
horizontal layout go and set layout_width to Odp because we don't
know how much space this view will take, then set the
layout_weight for each of the buttons to 1, the available width will
be shared equally between the buttons. However, for vertical linear
layout set layout_height to Odp and set the layout_weight for
each of the buttons to 1, the available width will be shared equally
between the buttons. The figure below helps you to understand well.
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LINEAR LAYOUT WEelGRT

Horizonta \
Linear lo\‘youf

equal \N?-l'jhh means 51”‘19- widths
—> F—F>

Vertical
Linear Layo ut

3 child views

1 \neigh*'- 0dp
4! weight 3
wa\5h+_s I
means
el 3 cwild views
hciﬁh*s I width* 0 dp
weigns 1

Relative Layout

Here are two examples to make you get what is a relative layout,
one for ImageView and another is for TextView.

RELATIVE LAYOUT

Top Edqe Relative +o Pavent

|Mge\l(ew afnbutes
android'.myou\--a\(sn Parenk Top = true .

Left Eo\az R‘\gh& Edje

android* lAyou\’- a\(sn Parenk Bottor = Zalce”’

android*layout_align ParenkLeft = “Frue”

New mt S\&qﬂ

-,

Bottom Ed1¢

android*layout. ““3“ ParentRight - “Yrue"

Now take a look at the XML code for the TextView.
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RELATWE LAYOUT
Relakive to Pavent

TextView attributes”
' " "
android*layout_align Parenk Top = “false

R‘\g\“ Edjc . —
android* (A_yo\n-_ 0“3“ Parenk Bottorm

android*layout. a\\'sn Parenk Lef4 = “Hrue”

o, b android*layout_align ParentRight - rue”

Bottom Edge

All of these attributes called view group layout parameters. Notice
that all views added to relative layout are positioned at top left
corner of the ViewGroup by default.

RELATIVE LAYOUT
Top Edgqe Relative {o Paveat

Child view atributes:

android*layout. a\\'sn Parenk Top

Left Edge Right Edge
android*layout_align Parent Botrorm

Birthday

android* m_you\-_ a\\'sn Parenk Lef+

android*layout. ““3" ParentRigh+t

=,

u "
Bottom Edge android* layout _ centerVertiaal = true

For this moment I want you to test yourself by doing this quiz, take
a look at this code, then choose the correct result A or B.
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<Relativelayout

snlns:androld="htitp:/ffschenas . android. . confapkfresfandroid”

androld: Layowl_width="naltch_parenl”
androld: Layout heighb="naltch_pareal”
androld:padding="1&dp" >

CTextWicw
androfld:texti="I'm in Lthisz corper”
android: Layoul_Rheighl="wrap_contenl”
android: layoul_width="wrap_contenl”
android: layout_alignParentBotTom=""Crue”
android: layout_alignParentlefi="=truas" />

CTextWien
androfd:text="kKait, I"n hers"

androld: Layouwtl_Rheighl="wrap_content”

androld: Layoul widlh="wWrap_conteal”

androld: Layouwtl_alignParenlBotliom="Crue”™

androld: leyowt_alignParentREIght="Lruas" />

<fRelativelayout>

CTextWiew

androfd:text="Ne, up heres”
androld:layouwt_height="wrap_content”
android: layoul widbth="wrap_conteal”
androlid:layowt_alignParentTop="Lrus"

android: layowt_alignParentleft=""=CTrus" />

CTextWiew
androld: text="4Ctually,
android: Layout heighl="wrap_conteal”
androld: Layoutl_width="urap_conteat”

I"n leera"

androfd: layouwt_alignParentTop=" Lrus"
"Lrue” fr

androlid: Llayouwt_alignParentREght

RELATI\VE

LAyouT

Relative +o parent

Mo, up here

I'm in hig corner

Wair, I'm here Actually , I'm here

Actually , 'm here

No, up here

I'm in this coyner Wair, I'm here

L

At this moment, we should also look at how to position views relative

and this example will help you on this.

Kunal pen

' Aé%iqn‘.“ﬁ view
On Ben TexiView
android:id=

2 ?osi-\—iomnﬁ

D names

"@+id/ pben_ text_view "

children velative

“o other views

on kunal TextView =
android - layout- toLefr of =

“@id/ ben_text_view"
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This is the code for the previous example.

<RelativelLayout
xmlns:android="http: //schemas.android.com/apk/res/android'
android:layout width=" match_parent
android:layout height="match parent™>

<TextView
android:id="@+id/ben_text view"
android:layout width="wrap content™
android:layout_ height="wrap content”
android:layout alignParentTop="true"
android:layout centerHorizontal="true"”
android:textSize="24sp"”
android:text="Ben" />

<TextView
android:id="@g+id/kunal text view"

android:layout width=" wrap content™”
android:layout_height="wrap content"
android:layout_ alignParentTop="true"
android:layout_ toleftOf="fid/ben text view"
android:textSize="24sp"
android:text="Kunal" />

</RelativelLayout>

To make sure you can use positioning of relative layout views to each
other, try this quiz.

kunal[Ben|kagore RELATIVE LAYoUT

?osi\-\‘om'na children velative
o other views

Modify XML
O la N‘\'y 4o achieve this

desived layout

Amy
Naralie Omo)u
Lylaime Jennie

Padding and Margin

To control the white space between views or views and the edges of
the screen you should know how to use padding and margins. This
example shows the main difference.
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PADDIN G MARGIN
Need
V\ewE\nuP
( _— Kf — B
T T [Hetlo! ] { T
‘_’H"‘I‘o-‘—" «sHello!
8 dp L sAp
g?ao\o\m% \ajou*‘
on —
Tex¥View TextView

To specify padding in XML, you take advantage of this instance.

PADDIN &G

e

| 1
«—>HellO '+
1]

N—

= —

TextView attnvoute -

ondroid* Paddivnﬁ = "8 dp"
OR

android
android
ondroid

android

» padding Left = "Bdp"

- padding Right = “Bdp"
» padding Top = g dp"

» padding Bot¥om = ”gdp"

While to determine margins you may follow this figure.

o

android :layoutr_margin Left="8dp"
android :layout_margin Right = 8dp”
oandroid :layout. margin Top = “Bdp”

android :\ayout_margin Bottom = "8dp”

MARGIN
Nee
_Téx*_\!“. ew attributes - V?ew&wup
L KF’?
L
ondroid * la‘yoqi'.. margin= ®dp =
«—aHello!
1l
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PADDING & /MARGIN

Modify Your X MU
Yo ‘Ywuild +his

desired \ayout

g / ///-/
\ = -
“Wou're invite{'j!
Bonfire at the beach ; ?"

Practice Set 1

It's your turn now to make your first App by doing these steps to
achieve the goal shown below.

8+ le Fhe Ve ws
5 Thmﬁs TOANO'.

YourNamq‘ \\ -Fextis much lt\rjer
;Hi\\ ; \ ) +M’f le-is Ji”tﬂﬂ\-

L RPET i S o text js white

.- 2017, 20 7 Bl P

- ' ; .'i: 40 F'\\\ ‘H\C Screen
Wy o

- erk is not pushed
To a Friend's name
I — painsk side of Streen
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1- Change textSize to 36sp.

2- Change the font type to sans-serif-light by using fontFamily
attribute.

3- Change the textColor to @anroid:Color/blue for both TextView.

4- Change layout_height, layout_width, and scaleType to expand
the image.

5- If your text disappeared in step 4, just change the order of
your views.

6- Make a space 20dp for TextViews on all sides push them from
the corners of the screen.

Score Keeper App:

Making an App Interactive - A

C,REATE NEW PROJECT

cyeate new project and vun (+ on your device

Applica¥rion Name * Just Java

Pomain Name * android.example .com

fackagqe Ndme > com.exameple . android.justjava
Use Empty Activity template

Minimuwm SPK Level~* APl |5 Android %.-0.3
(ce Cream Sandwich

For working on any project, before you start you need to plan on what
requirement needed to accomplish your project. Next figure shows
you an example.
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How To BUILD

?L?ﬂ'\'\l [. THIS LAYoOUT [

STEPR 4% Selech Views (which views?)

STEP 2% Yosition Views (Which Viewbroup will be oot view? )

STEP - Style Views (Anything we need o do here?)

After planning you start building the layout as you can see here.

BUILD THIS LAYOUT
+o butld +his \ayout.

L. Mo dl‘{) ocT\v ;""'\"i _man . xm 1
n the second TextView (Hhat shows 0)

51 : .
e & ) £ @+id/%uanfl+j_TeYT_V\€w

A view |D name 0

3, Run the app on youv device.

hat happens when you  click

\W
?ovx Yhe Button? lb dy
lbd
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RUTTON CLICK

atiripbuire. ' )
android:onClick = "¢cuabmit Order

2, N\Odi{j Main Ackivity-Java file with +he
| ?ro\ridﬂd cvde

C,’t/“ v
Y “ =
3. Ruwn aPP on device. C_)\’ @,

What happens when you click pn the Buiton?

I. Modify ac-i"wﬁj-mam.\tml 40 add +his Buiton XML

Now put this code inside you MainAcitivity java file,

inside
MainAcitivity class and after onCreate method.

public void submitOrder({View view) {

display(1);

private void display(int number) {
TextView quantityTextView = (TextView) findViewById(R.id.quantity text view);

quantityTextView.setText("" + number);

}

ADD TEXT VIEW Fok PRICE &
1 Add 2 TextViews o layout

a%ign View |\
@+id/price text view

{o view disphj ino price 7
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Then add this method after the display method, into Java
MainAcitivity for displaying the price.

¥ This method displays the given price on the screen

private void displayPrice(int number) {
TextView priceTextView = (TextView) findViewById(R.id.price_text_wiew);

priceTextView.setText (NumberFormat.getCurrencyInstance().format{number));

You will probably get an error on NumberFormat, to fix it open
Android studio and follow these steps.

Make sure Auto Import is on:

= For Windows, go to File > Settings > Editor > General > Auto Import
= For Mac, go to Android Studio > Preferences > Editor > General > Auto Import

Check all of the following options:

s Show import popup

s Optimize imports on the fly

s Add unambiguous imports on the fly
» [nsert imports on paste — All

At this moment, check that you have done all of these changes.

ADD TEXT VIEW Fok PRICE &
01 Add 2 TextViews to layout

KSSign View | g
@+id/price text view

to view display ng Price -
=]12. MOO\‘HCj M"‘i“AdiV;W to include the new

displayPrice (View view) method
¥MaKe sWE  Auto Import is on in Androtd Studio

T13. Add another line of code T,
in submitOrder (View view) displayPrice (2*5);
Lxameple -~
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Need for Variables

USING LITERAL USING VARIABLE
Sexr number 0f Coffees o be 3

Quantity 15 Ruantity 15%

3 number Of Coffees
Price 157 Price 157

% B humber Of Coffees % 5
pager cup charge is® Pager cup charge is®

% 9 hnumber Of Coffees * 2

Let's use variables instead of literals, add the variable below to you
code.

UsSING VARIABLE

2 =25
int num\oerO‘FCO{:ﬂCS number 0€ Coffees

di$¥\ay(number O£ Coffees); rf —

QUANTITY
2
display Price ( number OFf Coffees * 5)5 PRICE

10
omoer |

What happens if you change humberOfCoffees to 3! Go to your
code and change the value.

DEC ARE A\ VAR LA BLE

FEFAES NnNumberOfCoffees = =2 =
DaYxo- Variabl e — Inivrial -
*ype navme %

value

|Page35




Academic Year :2017-2018
Mobile Applications

Debugging a Crash

Even the most experienced mobile developers might face errors or
their Apps crash during development, so it's important to know how
to deal with errors /crashes. Try to make the following crash.

1. Create o crash in
Nyour app Ly changing
submitOrder

2. Check the loﬁs for

e orror stauk tyace

3 vread the Lrror message

2. Fix t\he ervor so
Your app woriss again

Hook Up Two Buttons

_ chansg |Ay0l4‘r

e @\)aﬂtﬁgj . ] 1. Modify activity -main
AR 3 8 B A A R 2
| X

X / - when B call increment

- when D cal| decrement

[E] 2.For increment method
- create quantity varidble
and initialize o 2
- display Quantity

D % FOr decrement method
- create %u«mhﬂ’ vaviable
and initialize to L
- distlay q,uan’rl’r_y
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Debug Mode in Android Studio

Android Studio includes a debugger that allows you to debug apps
running on the Android Emulator or a connected Android device.
With the Android Studio debugger, you can:

e Select a device to debug your app on.

e Set breakpoints in your Java and C/C++ code.

e Examine variables and evaluate expressions at runtime.
e Capture screenshots and videos of your app.

DEBUGGING IN ANDROID

29 Publ\‘c. void
2 . int qua

[ Add red breakpoint in first line of

display
increment X decrement method s

3l
n

O o M o0

[0 Run in Debua Mode ’

e

] Step +hrou3h each line of Code.
Click =P +o resume execurion of app

Modify the increment & decrement Methods

INCREMENT METHOD

Modify the increment () method in the
MainAckvity.java file to updan the quantity variable.

int G‘.;':Z]l)i\/ e Slix
quantity = quantity + 1;

display (quantity)

[0 use +he debugger to step ﬂwouﬁh and verify that
quantity vaviable is updated as expecred. %@

[0 Experiment with updating the quantity vaviable with other
&Y?YCSS\DM ke quantity = 2 * quan thy,Thcn yevers code back.

O
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For decrement method, it's your turn to only do the opposite of
increment method to make it works.

Make the Quantity Picker Work

LOCAL VARIWABLE SCoPE GLOBAL VaR\ABLE ScoPe

public class Main Ackivity 1 public class Main hokivity 1
public void increment (View view){
nt s‘“”“""ﬁ:z:‘,
qu\ﬂ'?y a 1“"_‘*‘*7
display ( guantity);

«\)

3

Y‘b\i(. void deuement(\'\'f-w view) s.
it quantity =2; '
1g"}|"’ = 1““.‘\“? -1 s

display (quantity);

CREATE A GLOBAL VARIABLE

(] Replace 2 lotal quantity variables
with 1 3lob4\ %uawﬁ*j variable.

O use +he debugger fo vevify that
quartity variable is updated as expected.

0 Exrnimcn’r. Try different initial %um’ti’fj value Iik.e 0
Or try doub\in5 or halving quartity each Yime + or - is Clicked.

|Page38




Academic Year :2017-2018
Mobile Applications

Score Keeper App:

Making an App Interactive - B

@UANT\TY % F\CKER N\a’\‘;":\;{;v«u

We need to modify the quantity pickers buttons to be in horizontal in
order to make better user experience by allowing user to scan the
App faster, and to invest the area on the screen by not making all
views on a narrow vertical area of the screen. Therefore, you should
plan on what needed to fill the gap and change to the desired layout.
Take some time to plan on building this layout.

W To BuUiLD
PLAN (. H!%H\S LAyO\lT

STEP 1° Seleck Views (which views?)

STEP 2% Position Views (Which Viewlroups are relevant 72)

STEP 2° Style Views (Anything we need 1o do here?)
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Nested ViewGroups

Nested ViewGroups mean putting ViewGroup inside another
ViewGroups to build more complex and interested layouts like these.

MESTEDR VIEWGROWES

combo'l

Ramen House

This coz
place is
A-M-A-Z-1-Ng
The £ood s

You can make nested layouts as much as you want to create complex
layout, but be careful because relative ViewGroup need accurate positioning
for its children views. Look at the example below and try to imagine the

types of ViewGroups by drawing a View Hierarchy Diagrams.
Lineayr Lay o© u

P |

TXexi— BPutrion
Text+ Linear Text s
Views ra vou ¥ VvView

s Tex\ atiton

Vievo

RIES TELD VIEW GROULPS
=1

Ramen House

This cozy
place is
A-M-A-Z-I-Ng
The £ood is

Puddles

= =X
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Just

NESTED VIEWGROUPS

1o determine corred
XML layout, first draw

Java

out view
€for each

Lqiwa.vohy diagmm
ovph‘on.

i

Option A

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"

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

android:layout_width="match_parent"
android:layout__height="match_parent"
android:orientation="vertical"
android:paddingBottom="@&@dimen/activity_vertical_margin”
android:paddingLeft="@dimen/activity__horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"

android:paddingTop="@dimen/activity_vertical_margin"

tools:context=".MainActivity">

<TextView

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginBottom="16dp"
android:text="Quantity"
android:textAllCaps="true" />

<LinearLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="horizontal">

<Button
android:
android:
android:
android:

<TextView
android:
android:
android:
android:
android:
android:
android:
android:

<Button
android:
android:
android:
android:

</LinearLayo

layout_width="48dp"
layout__height="48dp"
onClick="decrement"

text="-" />

id="@+id/quantity_text_view"
layout_width="wrap_content"
layout__height="wrap_content"
layout_marginLeft="8dp"
layout_marginRight="8dp"
text="2"
textColor="@android:color/black"”
textSize="16sp" />

layout_width="48dp"
layout__height="48dp"
onClick="increment"”
text="+" />

ut>

<TextView
Jlayout_width="wrap_content"
:layout_height="wrap_content"
layout_marginTop="16dp"
‘text="Price"
textAllCaps="true" />

android
android
android
android
android

<TextView
lid="@+id/price_text_view"
android:
android:
android:
text="S10"
:textColor="@android:color/black"
textSize="16sp" />

android

android
android
android

<Button

android:
android:
android:

android
android

layout_width="wrap_content"
layout_height="wrap_content"
layout_marginTop="16dp"

layout_width="wrap_content"
layout_height="wrap_content"
layout_marginTop="16dp"

:onClick="submitOrder"
‘text="Order" />

</LinearLayout>
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Option B

<LinearLayout xmins:android="http://schemas.android.com/apk/res/android"
xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="horizontal"
android:paddingBottom="@dimen/activity_vertical_margin"
android:paddingLeft="@dimen/activity_horizontal_margin"
android:paddingRight="@dimen/activity_horizontal_margin"
android:paddingTop="@dimen/activity_vertical_margin"
tools:context=".MainActivity">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content"

<TextView
android:layout_width="wrap_content"

android:layout_marginBottom="16dp"
android:text="Quantity"
android:textAllCaps="true" />

<LinearlLayout
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:orientation="vertical">

<Button
android:layout_width="48dp"
android:layout_height="48dp"
android:onClick="decrement"
android:text="-" />

<TextView
android:id="@+id/quantity_text_view"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginLeft="8dp"
android:layout_marginRight="8dp"
android:text="2"

android:textColor="@&android:color/black"

android:textSize="16sp" />

<Button
android:layout_width="48dp"
android:layout_height="48dp"
android:onClick="increment"
android:text="+" />

</LinearLayout>

android:layout_height="wrap_content"
android:layout_marginTop="16dp"
android:text="Price"
android:textAllCaps="true" />

<TextView
android:id="@+id/price_text_view"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="16dp"
android:text="510"

android:textColor="@android:color/black"

android:textSize="16sp" />

<Button
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:layout_marginTop="16dp"
android:onClick="submitOrder"
android:text="Order" />

</LinearLayout>
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Build the Quantity Picker Layout

It's very necessary concept to know nested layouts because almost
all screens contain some type of nested layouts. Now I would like that
you go to Android Studio to implement changes for an improved

quantity picker.

BUILD IMPROVED. QUANTITY PICKER
Babk d S‘\")d‘o

We prackiced ... And \aM\ e

Read XML — Qg\é Time for. ..
é W rite

C—

Read XML —> =

-

Go to the activity_main.xml file and make the required changes to
get the same result below.

BUILD “IMPROVED. QUANTITY PICKER

BO\L,V- Wd grodi©
And \anc\ el

D Just Java

$10

ORDER

If you need a help on how to this task, check the diagram below so
you know how to plan and build this layout.
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BUILD I MPROVED. QUANTITY PICKER

: <lineartayout ... >
Just Java u“m'myo‘*\' (T&Wiaﬂ “ee />
/ \ \\ <lineaayont ... 7
S 2ovn:‘n;':‘:* " { Bukton .../ >
AACAY L Tex Ay
v?e.u ‘:‘",‘:’* e Ef“w button < TextView... />
<Button ... />
2NN i
Buthin m Buttm /Uinear laysur >

<Tu+Vieu... >
CTextView. .. />

{Buttom...->
</Linear layou*?

Now I think your code has a bunch of extra white spaces and the
ordering of attributes may be incorrect according to the Android code
style guidelines, so in the menu at the top of your screen click on
code then click on reformat code and also rearrange code. Let's
run the app.

String Data Type

Currently the price is integer and we want to make it string to print
number and text such as the “total is 15 $”.

STRING DATA TYPE

May be you wonder why we just use XML to put the text, but this
will make the text static and may not be related to the number. A
good example when a person calls you if we xml is used then any
person who calls you the same name you will see regardless the
number who is calling.
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STRING DATA TYPE

|. Modify +his method .

public void submitOrder(View view) {
String priceMessage = "Free";
displayMessage(priceMessage);
2. Add new displayMessage method +o MainAckivity.
See Code Below .

0. What happens when the BRPER| Lutton is clicked?

b. We created a S#ring variab\e .

. Vaviable name? Variable value?

Add this method before the closing brace of MainAcitivity.

New method in MainActivity.java

¥ Thiz method displays the given text on the screen.

orivate vold displayMessage{5tring message) {
TextView priceTextView = (TextView) findviewById(R.id.price_tewt_wview);

priceTextView.setText(messags);

Create the String Variable

DECLARE A STRING VARIABLE

String priceMessage = "Free";
Dato Variable —  Initial .
type name value |’

OY‘IL%
STRINGS
ALLOWED !
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Naming of variable

According to Oracle.com: Every programming language has its own set of rules and
conventions for the kinds of The rules and conventions for naming your variables
in Java can be summarized as follows:

e Variable names are case-sensitive. A variable's name can be any legal
identifier — an unlimited-length sequence of Unicode letters and digits,
beginning with a letter, the dollar sign "$", or the underscore character "_".
The convention, however, is to always begin your variable names with a
letter, not "$" or "_". Additionally, the dollar sign character, by convention,
is never used at all. You may find some situations where auto-generated
names will contain the dollar sign, but your variable names should always
avoid using it. A similar convention exists for the underscore character;
while it's technically legal to begin your variable's name with "_", this
practice is discouraged. White space is not permitted.

e Subsequent characters may be letters, digits, dollar signs, or underscore
characters. Conventions (and common sense) apply to this rule as well.
When choosing a name for your variables, use full words instead of cryptic
abbreviations. Doing so will make your code easier to read and understand.
In many cases it will also make your code self-documenting; fields
namedcadence, speed, and gear, for example, are much more intuitive than
abbreviated versions, such as s, ¢, and g. Also keep in mind that the name
you choose must not be a keyword or reserved word.

e If the name you choose consists of only one word, spell that word in all
lowercase letters. If it consists of more than one word, capitalize the first
letter of each subsequent word. The names gearRatio and currentGear are
prime examples of this convention. If your variable stores a constant value,
such as static final int NUM_GEARS = 6, the convention changes slightly,
capitalizing every letter and separating subsequent words with the
underscore character. By convention, the underscore character is never
used elsewhere.

Escape Sequences

A character preceded by a backslash (1) is an escape sequence and has special meaning to the compiler. The following table shows the Java escape sequences

Escape Sequences

Escape Sequence H Description

t H Insert a tab in the text at this paint.

53

H Insert a backspace in the text at this point.

n H Insert a newline in the text at this point

f H Insert a formfeed in the text at this paint

H Insert a single quote character in the text at this point.

" H Insert a double quote character in the text at this point.

‘ \r H Insert a camiage retum in the fext at this point. ‘

H Insert a backslash character in the text at this paint.

When an escape sequence is encountered in a print statement, the compller interprets it accordingly. For example, if you want to put quotes within quotes you must use the escape sequence, 1",

on the interior quotes. To print the sentence She said "Hellol® to ne.

youwould wite  gycten out. printin(*She said \"Hello!\" to ne.");
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Now in this Quiz, I ask you to determine the errors or bugs in these
lines of codes.

CREATE STRING VARIABLES

. Expeviment with variable names and initial values
2 What 1S incorrect about thege S+n'n3 dedarations ?

A. string title = "Today's Specials";

b, specialOfTheDay = "Caffe Latte";

¢. String nutritionInfo = "500 calories or less;
d. String drink name = "iced coffee";

Combining Strings Together

When dealing with string in Java, an important term to understand is
string concatenation, it means we are joining character string
together end to end. To concatenate these strings together we use
the plus “+"” operator. Example below shows 3 strings concatenation.

STRING CONCATENATION

M)

) ( P "~ ') . }‘\,'\ P i PRV,
L g (¢ ~ADS offee on MNonaay
nee d + 7 C WPS 5{* coffe P = 1 )

| need?l cups of coffeem Mor\o\a\y

There’s no extra spaces among these strings, if you need to add space
you must add space at the end of of the first string, or at the end or
beginning of the second and third strings literals. Note that spaces
around + symbol don’t contribute to the display of string. If you
concatenate a string with an integer then whole thing will turn to a
string. According to Android code style guidelines we should have a
while space before and after operators such as + symbol. Now its
your time to exercise with string concatenations.
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STRING CONCATENATION
| Experiment with combining different S¥rings
. with Yhe o?e.ra+DY in ‘+he submitOrder ME*’L\.Od
2. what's the value of each String variable? "—_‘"
Q. String orderNumber = "Order number:" + 23;
b- String barista Yo r r I }
c.orrne ene ! " = 'cups away from a free drink.";

Go to your code and, Start by modifying submitOrder to say:

String message = “Item count ™ + quantity;
displayMessage(message);

Combining String and Integer Variables

We will change the literal value of 2 in the previous example, and
we make it a variable.

STRING CONCATENATION

| need '+ Q- an-h'-l»y ¥ "% ups of coffee + “on Mon A'd‘:"/

)]

| need 2 cups of coffee on Mor\daj

The variable will be always updated to latest value, while the other
parts will remain constant and they don’t change.

CONCATENATE VARIABLES ToO

Modify submitorder Yo display each
of these messages on the screen:

O Amount due #10
[J That would be ¥10 please.
[0 You owe 10 bucks, dudel.

< Message
[J10 dollars for 2 cups of coffee Pay up. Jf so < Sho u\d

appear here

D Total ‘IO ORDER

¥ Wse variables So the guantity and
Price ave accurate
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Update the String Variable

We can use string variable to display the drink of the day for example.
The variable is start with “Latte”, on next day we just update the
string variable to say “Espresso”, and then on other day we can

update to “"Green Tea”.

UPDATING STRING VARIABLE

String drink Of The Day = “Latie”;

drink Of The Day = “Espresso’’;

drink Of The Day = “areen Tea’; atte
Espresse | drink 0f The Day

Here is another example below.

UPDATING STRING VARIABLE

String drinksOrdered = 7| mocha” ;

drinksOrdered = drinksOrdered + ¢, | cappuecin®
‘\me\u,\ cappuceino, | machiatro

| mocha, | cappuccino, | machiato
L)

r' )]
drinksOrdered = drinksOrdered +, | macchiato §

drinksOrdered

/e

v« This method 15 called when the order button is clicked.
*/
public void submitOrder(View view) {
int price = quantity = 5;
String priceMessage = "Total: $" + price;
priceMessage = priceMessage + " Woohoo!";

displayMessage(priceMessage);
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At this moment you should be familiar with knowing how to update
variables in Android, then move to Android studio and do the
following tasks:

UPDATING STRING VARIABLE

[] Experiment with updating the String vaviable.
[] Then implement this behavior in the app.
= JUST Java

| Total: $15
Thank you!

ORDER

When you change the quantity and hit the ORDER button, it should
display the Total, Price, and Thank you!. In the next lesson you’ll
need to update string variables more often, because there will be
more fields in this form, and we are going to need to build up the
order summary.

How to Learn More on Your Own

Find an interesting Android article, have you ever had a class where
the instructions are to browse the internet for whatever interests
you? Well, here it is. Search online to find another Android
development article that you're interested in and read it (or it can be
a video or podcast). Figure out what the key ideas of the piece are
and share those ideas with others. You can start by checking out
these sites.

Android Weekly is a weekly newsletter about the latest news in
Android development.
MaterialUp curates the best of Material design inspiration and tools.

Build up your network of Android developers on social media

Google Developer Experts are a network of professional developers
in industry (external to Google). They are recognized as leaders in
their communities - speaking at conferences, publishing tutorials, and
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mentoring developers. You can look at their profiles here and follow
them on social media.

There are also multiple communities that you can be involved with.
These are great places to ask those burning Android questions.

Android Development G+ Community
Android App Design Community

Here are the top two resources that you might find most useful:

Lately, using the material desionspec a lot for user interface
development.

Stack Overflow is definitely used the most for day-to-day development.
I usually does a search in Google and click on any Stack Overflow
results first.

Practice Set 2

@@f“{? l‘; UVWMO\ EW\ailg @

untead Emaile ic a variable storing the number of vnread
emails for an inbox app: Assome Yheee ace 10unfread emails,
Which iaitializarion (8)/ declaca¥ionls) Conrain £V (00(5) %

Whoat oce ¥he cavsers) of Hhae

D int unreadEmails = "10"; ercoc(s)?
I:l int unreademails = 10;
D intunreadEmails = 10;

|

R?@Yf“'{}' ﬂ o ‘n{*age( \r\+e3e(, i éﬁ’

You Woant 40 ccea¥e a variable to Srore an ‘nh,ﬁe.r n a
Calculoror app. Tou dow+t need *o initialize the variable.
wWwh.dn variable dedacation(s) Contamn evior (s ®

Whot oce Yhe causers) of the
D integer number:; ercoc(s)?

D int dint;

D int integecrx:;
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@@{?‘&‘ Z s Usinj \/anablekszi@

unday
GO a\ . T»\'\S ?fosmm calclates the amount of Slu? Ae\o‘}*]n aweek.

'ﬂ\z User esk.mates hpw mw)n -\'\\cj S\mp oNn a wuko\ay /wukml Aaj .
The equotion acsumes you need B hours of Slecp o night. The usecin
‘H\’-S Case s\cays LY L\wrs N awuktiaj ano\q ‘ﬂwfs on A wu.lmd.

int weekday = 5; \{ N
TG ewaaRT= 22 Wos ‘l’htsodmc.m?\ishdeoa
int optimalHours = 7%*§8;

int actualHours weekday; wk«‘\' \5 A|$P\ajtd?
actualHours = actualHours + weekend*2

int solution = optimalHours - actualHours;

display(soluticn); &= —e |

% Look at +heTastcuctor News if you dont Enow this ferm. oot

@@[ﬁ{? (ZL ‘;,E;Ve\ Times

Oali This ?roalfo\m s for commuters o better Plan +heir
mwn'mj So‘nu\u]g This ?um’c o{‘l]m ?nﬂmm shows -Hu a.\!zrm‘lle. humber
of minvtes 1+ ook Yo drive Yo work over the Past 3 A"‘}f“

int davyl=

Y N
Was the goel ncm?'lishul? OO
int day2 = 22; what is disp\&jtd?
int day3 = 18;
displavy (davl+davz2+day3/3) ; e——'-'"""l

Scope of Variables

Pawet 3:ColaWars &

public class MainActivity extends AppCompatActivity {

public wvoid voteUdacicola(Wiew wview) {

int udacicolavotes = 0; IS Ua O.CiC.D[aVa-l—e_s - -

udacicolaVotes = udacicolavotes +1;

}

public void votePepcity(Wiew wview) { O i' oC o I

int pepcityvotes; -
pepcityWotes = pepcityVotes +1; O 3 ‘0 b L I

public void showMeVWVotes(Wiew wview) {
display({udacicola‘ZVotes + " wvs. " + pepcityWotes);

>

H
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W Pat 3: HealthyLiing 2

- 100 question \\uﬂ\\j |ivw\5 test Health ¥ Check
Ex. D o uov execsise 3or more Fimes o wWeeK?

Do yov Acink less Yhan 7 cakbinated
dainks o “3?'

- Answer - - \\u\“\ \r«.\ ne. 1
= Answer —" \\u\“\ fevel m.kuJJ
- Answe — + health level decl

Do yo v\\l« a
&.mﬁ'l SOG'-Q\
network?

Look at this App above and solve this quiz, and not that when the

user click yes or no a message will show what the user has chosen
and what is the current health level.

\*P@@{F gi HQSHM L'\ving @/

public class MainActivity extends AppCompatActivity {
int healthLevel;

String message;

public void yes{View view) {

healthLevel = healthLevel + 1; IS mess ﬂ.ﬂﬁ -

message = "You answered yes, current health level is " + healthLevel;

display(message)} O l c [ ?
ge) oCo

public void no(View view) {
healthLevel = healthLevel - 1;

. o : loba.l ¢

message = "You answered no, current health level is " + healthLevel;

i~ LN

display(message);}
public void sometimesfview view) {

healthLevel = healthLevel + O

message = "You answered sometimes, current health level is " + healthLevel;

display(message);}
}

To get more understanding, try solving next quiz and think why you
made the choice and why it is better than the other for this App.
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\'f.Q @@[@{f gi HQE{HM leing @)

public class MainActivity extends AppCompatActivity {

int healthLevel; 5\(‘ ou icl Mmess aﬂ e
String message; r v ’h\ ?
o [ X .
public void yes(View view) { fiable
healthLevel = healthLevel + 1; O \( E S

message = "You answered yes, current health level is " + healthLevel;

display(message);}

public void no(View view) { O N O

healthLevel = healthLevel - 1; . .

message = "You answered no, current health level is " + healthLevel; E i' ? lﬁ mn.

it Lo

display(message);}
public void sometimestew view) {
healthLevel = healthLevel + O,

message = "You answered sometimes, current health level is " + healthLevel;

display(message);}

}

Court Counter Intro

For the rest of this practice set you will work on the basketball app.
The basketball scoring app called court counter. The purpose of

this App is to keep track of the score of basketball game. The end
App will look like this.

a8 Coucs Counrer

To start building this app I want you to go and do the followings
steps that you have done many times before this time.
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Paps 4?

O A?Y\\Cahm name: CouH Coun+&r

O Comymy Domain: Ondeoid. example.com

[ Miniaam 5DK: APL 1S

L

[0 Choose Emﬁy Ackivity
) ACQ.Y\ Debouts and Done!

The Stages

Here are the steps that will help you to start creating the layout.

@@@{?4 The SJra o8 it

STE.P:L SL\Q}L“{' -\”l(le Views (which views o.n& how ma _

vITa,)H' V'\Ml IMNV'\W} Boutkon L {j?
0
STEP Z: Position Views (which view 5rnuf|'s) will you vse ?

/

/'Se-luj

STep 3: S-‘;xj\e V-.ms (what a¥telpotes will {00 vee?)

The two helpful attributes are layout gravity and gravity.

Their names should help you to know the difference:

e android:gravity sets the gravity of the content of the view its used on.
e android:layout_gravity sets the gravity of the view or Layout in its parent.
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The XML code after this quiz should look like this.

[ act ivity main.xml

1 <LinearlLayout xmlns:android="http://schemas.android.com/apk/ressandroid"
2 xmlns:tools="http://schemas.android.com/tools"

3 android: layout_width="match_parent"

4 android: lavout_height="match_parent" 21 <Button

- android:orientation="vertical™s 22 android:lsyout_width="match_parent"
- 23 android:layout_height="wrap_content"
- <TextView 24 android:layout_margin="8dp"

3 android: layout_width="match_parent” <= android:text="+3 Foints" />

android:layout_height="wrap_content" ==

18 android:gravity="center"” < <Button

11 android:padding="4dp" 28 android:layout_width="match_parent”

29 android:layout_height="wrap_content”

12 android:text="Team A" />
a android:lsyout_margin="&dp"

14 <TextView 31 android:text="+2 Points" />
15 android:leyout_width="match_parent" =
16 android: lavout_height="wrap_content" == <Button
- 34 android:layout_width="match_parent"”

17 android:gravity="center"
android:leyout_height="wrap_content"

18 android:padding="4dp"

15 android:text="a" /3 36 android:layout_mzergin="g8dp"

20 37 android:text="Free throw” /»
38 <fLinearlayout>

Setting up the Methods

Now your layout appears good, but when pressing on these buttons
nothing happens! It's your part now to do these tasks.

@@@{F 4ZSH+L ng Up e M@*‘(\OAS

j_. COP'j O\ﬂA\ P&Q‘\'C displayForTeamA (int score)

2' ‘TU(‘\' \/it\a’ \A S\\OU‘A b& team a score

3.C\3cku+3 Po‘m\-s:—” show “3°* /3::‘
ClicK "2 Poiats —® Show 2"
ClicK Y Free Theow™ — Show 1"

[+ mai nActivity.java

1 JA o

2 + Displaws the giwven score for Team A.

3 =

q public wvolid displavForTeamlA(int score) {

5 TextWiew scoreView = {(TextView) findviewBwId{(R.did.team_&_score);

[ scoreView.setText(String.valuedf({scaorell;
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Planning Your Variables

Court Counter

Now this App is interactive but to not
too much, it looks that we need a
variable and I need you to think what
variables that you will need. As you can 2 PoRiTS
see this version of App we have only
team A, and we don’t have ability to
Reset the score. At this moment, what
variables/variable we should use to
make the number increased when we
click on buttons?

+3 POINTS

FREE THROW

Here is a quiz to check yourself for this

task.
Pt ANyl mq\(o uyr \/ari ables

Given this S‘nmpli?\ed Vvecsion of Yhe app, What Vaciables
Ao You need?

O a Vaciable foc # o('?o'«\’(s{:o( 3psar shot [ g VaciableKoc # of A P
O & Vaciable foc # of poatsfoc Z psr S1ob [ g Vaciadle foc Scoce
OJ a Vaciable foc # o('?o'.«\s‘Fof Feee Yhcow

O a Vociable foc ¥ 0€ Shots attempted

Here "#" = "number"
In programming languages a constant is a value that is never changed or modified during the course of the program. In Java you can force a value not to be
changed by using the keyword final. For example;

final int POINTS_FOR_FREE_THROW = 1;

Then if you wrote the following, you'd get an error:

POINTS_FOR_FREE_THROW = 100;

Note, by convention, constants have all capitalized letters in their names. Also, instead of spaces or camel-case, underscores are used between words. You
can declare variables as constants to keep yourself from accidentally changing the value of a variable. For a more detailed explanation of final variables,
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You want a variable to track the score

, j , ,\.3
and that’s the only variable that you'll [(ea+€ H\Q gco(e \/d{i(luﬁ
' W

need for now. Now you might be
wondering why I don't call this variable
“score” that’s because we will have later 4
other team with different score. So we
will be explicit and call it "scoreTeamA”.
In any game the score start with "0” so I
want you to initialize the variable with
“0”. For now do this quiz to make sure
that you can proceed.

Lre ote H\e, g(.ere \/ariaio(e
Shouu SLO(Q’E&MA \oe O\oga\ Og\o\f_)al?

Now dec\me ‘S(,ofeTeam A ona iniHalize
its valve +o O. What Code did you write
1o do this?

Until this moment nothing happens when you click on buttons, I want
you to tell me how you can make proper planning (Pseudocode) on
how “+3 button” should work? Do this quiz to continue ...

P\M\ o UPC\M@ SCO(Q*%

When the [isrens \auHon 15 Clicked
Skpl O OF OF OO
Step2: OA OB OC OD

,(:rom A - D'\s?\m 4—\\& S(_o(eT;.amA
C\\Oose ‘ B: Ses —\'She. Scoce leamA to
\'V\ese OF’nof\S (s 0169\05 e gco(eTm\A AR e
—_— - Increase the S coreTwmA \:g
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Now you should translate Pseudocode to java code and add it to

your App, in this quiz you have one Pseudocode and its translation
to java code, try to do the other two steps.

How to update Score x5

Translate then odd the code +oyouc app

BesdoCode EEdE
When R 1< clicked: RS £ DHCLL Ok e BT E SR TS ET AT

S*epl'- Increase +he S coreTemA by 2

Step 2: D\sv\gg Ahe Scoce [eam A

Alright I expect you have changed to code so the +3 button would

actually add 3 points and continually increase. Now do the other
part by this quiz.

Upda{re the Other BUHOY\S

Upc\a‘re ’H/\e— and I \OUPronS
So thot H{\eg ‘FUY\C+\0Y\ AS exped’ed.

Did \ﬁ ]9, Y\O,ed +o Creake anﬂ aAchhoM\
Varioblesto do this? O O
Yes NO

You should not need to add any additional variables. The +2 Points

and Free Throw buttons will need to change the scoreTeamA variable
only.
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Ok good work, unhappily your App is works for one team for now?

What we want is to make it works for two teams A and B. So let's
start with the XML and later we can work on Java. Do this quiz to
understand how you can make the new design by using nested
layout.

A CM Jr&\e, OJrIf\Q VTQ;%W

Add the views in +\r\e><m| 1Cof team B.

w h &Jr \J | &h}&rOUP M" \\ Courtrter _—
0y USe as the pavent of :
Y oUC YWO Nested 2 pons - pomrs

Lineay La50u+5?

FREE THROW FREE THROW

At this time our XML is neat, you are going to do the right side
update for Team B, do these steps:

Quiz: Add The Other Team - Java
Step 1: Add the Display Code

Add the following method inside of MainActivity. java

S

* Displays the given score for Team B.

E//

public void displayForTeamB(int score) {
TextView scoreView = (TextView) findviewById(R.id.team b_score);
scoreView. setText (String.valuedf(score));

¥

Step 2: Set the Correct ID

Set Team B's score TextView to the id team_b_score using the id attribute. This is the code you will use:

android: 1d="@+1d,/team_b_score"

Now you can use the code displayForTeamB () to show Team B's score in the TextView with the id team_h_score. For example displayForTeanB(12)
will display a score of 12,
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Add the Team B to Java, by taking these steps into consideration.

Aé\c\ the Other leam

Javo.

ConS'\c\er:

~How wil| uov assotiare buttons ~\ g &
and Mmetngps? R D -

— Whot new Variables) will you — ONE T

= What will kappen when D / /% "D

50\) hicK each butron?

Plan to Add the Reset Button

Till now you are doing well and the functionality of the App is almost
finished. We still have one more thing to add before styling the App,
and that’s adding the Reset button.

The functionality of Reset button is when the EE
match is end, and a new match will start you hit |
the Reset button and the two scores of the
teams set to Zero. Before you start coding I want
you to do your Pseudocode, and I will not help
you in doing this to make it real test for you. Write
your Pseudocode inside the empty box.

A(H Jr\/\e Qeée% %uHon

@36@30@08}@.

Go(

The I B ytton
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A(H +\/\e Qese% %uHon

= kldls Tor Resers!
The I8 B yton

Some Adyics
—You'll need +o dnange both YmL and Java

- Mq\kc e \)U‘\"rm inxXML ‘F‘.rs-\ (w.ll (ca‘,. mort n&'ﬂa)

— Make youy butron work - ‘h‘aw\s(’orm 700(
Mocoxt- Yo Code.

¥ A(H Jr\/\e Qes& %uﬂon

o

"*’I L Rc.\d'i\h- L *'3'"*
v g g =k
e

LA
i 2o

Try add this code to your Java to Make reset button work and don’t
forget to write XML code: android: onClick="resetScore”

o Resets the score for both
public void resetScore(View v) {
displayForTeamA(scoreTeamA) ;

displayForTeamB(scoreTeamB) ;
scoreTeamA = 0;
scoreTeamB = ©;

teams back to ©.
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Let’'s say team A has score 30 and Team B 40 , when I say display
for Team A it’s going to show 30 and when I say display for tem B it’s
going to show 40 only after that it actually sets the values to zero.
But since it displayed first it's not going to show the values of zero
but the variable will be zero so when I press something like add 3 for
team B it's going to take the value of zero that I set down here and
then display three. So to us it looks like Team B went from having 30
then to after clicking the reset button, a score of three which is a kind
of strange jump. Now one way to fix this by writing this code:

public void resetScore(View v) {
displayForTeamA(Q);
displayForTeamB(0);
scoreTeamA = 0;
scoreTeamB = 0;

And for better coding you can revert the code to be like this:

public void resetScore(View v) {
scoreTeamA = 0;
scoreTeamB = 0;
displayForTeamA(scoreTeamA) ;
displayForTeamB(scoreTeamB) ;

}
Make your App Pretty
For this quiz you’ll be making your app e e :
look like this: S ream B
We'll do this in five steps: (@) 16
1. Copy over new contents for
the styles.xml file. RIS RIS
. +2 POINTS +2 POINTS
2. Make a grey line between the two
LinearLayouts. FREE RS PR THRAH
3. Adjust the LinearLayouts sizes.
4. Update the text size, color and font. —
5. Add the correct padding and margin.
<] (@]
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Step 1: Copy Over New styles.xml File
The styles. xm] file is a type of resource file that defines the format and look for a layout. You can set things like button colors and

the color of the action bar,

v [Gres
1 drawable
b 5 layout
k[ menu
k[ mipmap
¥ [values
k[ dimens.xml (2)
i strings.xml
o giyles.xm

The XML code to copy is below.

£FESOUrCEs:
<!-- Base application theme. --»
<style name="AppTheme" parent="Theme.Applompat.Light"»
<l-- Primary theme color of the app (sets background color of app bar) --»
<1tem name="colorPrimary"»#FF3800<,/1temns
<!-- Background color of buttons in the app --=
<1tem name="colorButtonNormal "=#FF9800</1tem
</styles

</resourcess

colorPrimary will change the color of the Action Bar. colorButtonNormal will change the color of the Buttens.

Note: colorButtonNormal will only work on phones running APl 22 and above. So if you have an older phone, the buttons
will not be colored orange.

Step 2 : Make the Grey Line

You can use the Viewtag to make a view box and you can then color in the box using the background attribute. The color of the
view should be @android:color /darker_gray. By making the box 1dp wide, it will look like a line.

Figuring out where exactly to position the box is up to you.

Step 3 : Adjust the LinearLayouts

When you first add the view, you might see that the layout looks like this:

You'll need to adjust the sizes of various views so that the grey line extends only to the end of the buttons (don't worry about the
top of the line, you'll fix that in step 5). DO NOT use fixed widths, instead use match_parent and wrap_content only.
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Step 4 : Update the Text Size, Color and Font

Update the the TextWiews ta the faollowing specifications.
Tearm Marme TextWiewvws:

= Sizre 1d4=p
- Color #&1a161
- Font sans-serif-rmediwrm

Score TextWwWiewews

Size S
Color #O00000
Font sans-serif-light

Step 5 : Padding and Margin

Update the layout to have the carrect spacing, as shown in the diagram:

16dp * 16dp

Tea Team B
16dp
16

TP —
v ™ oo
I ——

Recap

Congratulations! You're done with Practice Set 2! As a quick recap, in this
practice set you:

Reviewed the rules of variable initialization and declaration
Interpreted program output using hand simulation
Determined the appropriate variable scope for a variable
Made a sweet basketball score counting app.

PonE
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Quiz App

The goal of this part is to design and implement a short quiz app
about a topic that you are familiar with. As you remember we done
with happy New Year App, then we started with the coffee ordering
Ap. For this part we will start with Methods. Below are a look on
different stages of the App for this part. We will start by adding an
order summary section to the App and understand how methods in
Java can help us write more efficient code. Later we’ll add a
checkbox for a topping like whipped cream to add to our coffee.
However we need to understand object-oriented programming to
determine the state of the checkbox whether the user checked it or
not, and include that information in the order summary. Within our
app, object-oriented programming allow us to dynamically
interact with Views , so that we can read the state of the views then
change the content of other views while the app is running.

* s v b5 v Bsno
Just Java JustJava JustJava

TOPPINGS

3% Whipped cream M Whipped cream O
QUANTITY QUANTITY

Nome: Kaptain Kunal 2 B% : I8
Quantity: 3
Total: $15

RDER SUMMARY ORDER SUMMARY
Thank you!

$10 Name: Lyla the Labyrinth
ORDER Add whipped cream? true

Quantity. 3
ORDER Total: $15

Thank you!

ORDER

As you can see in the figure next page, we’ll add another checkbox
for the chocolate topping and then we'll add a text field, so that we
can ask users for their names. Again we’ll write Java code to read in
the user input from this field and then display it in the order
summary. We'll also learn about control flow statements particularly
something called if/else statements, so that our App has different
behavior based on certain conditions. Basically by looking at what
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toppings the user wants. We'll be able to adjust the price per cup of
coffee either by $1 or $2.

v fsn 510 y
JustJava JustJava Justava

Anthony Apocalypsel Laser Beam Larry

OPPINGS
TOPPINGS TOPPINGS UPPING

Whipped cream Whipped cream Whipped cream
(] Chocolate ] Chocolate Chocolate
I QUANTITY
2 ¢ = 3 B 8
ORDER SUMMARY ORDER SUMMARY ORDER SUMMARY
$10 Name: Anthony Apocalypse Nome: Laser Beam Larry
Add whipped cream? true Add whipped cream? true
Add chocolate? false Add chocolate? true
— Quantity: 3 Quantity: 2
Totak $15 Total: $16
Thank you! Thank you!
ORDER ORDER
4 O 0 q 0 0 q 0 0

Now the order summary is not that useful if it never leaves the app.
So we’ll learn about intents in Android, so that when user hits the
Order button, we can send the order summary out to an email app
like this first one screen below. Then you can specify a specific email
address to send it to. We'll end this part/lesson by covering more
topics on Android resources, learning about how to support
different languages in the app such as Arabic. We’'ll also experiment
with changing the styles and theme of the App. For example you can
change the color of the App bar by customizing the theme of the
App. There’s a lot to learn so let us start!

w4050 T % & @510
€ Compose @ » i Sélo Java .

Nombr

TOPPINGS

INGREDIENTES

JustJava order for Kaptain Kunal [J  whipped cream
[(]  Crema batida [0 Chocolate

Name: Kaptain Kunal [CJ Chocolate QUANTITY

Add whipped cream? true

Add chocolate? true CANTIDAD 2 'y

Quantity: 2

Total: $16 - PH -

Thank you! ORDER

gqwer Tty uiop OROENAR
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Probably you know driving a car but at the same you don’t know how
it works exactly on details, because you only need to put the key and
drive it. This process is similar to writing code, when you use a
method to do something. The main idea is that you can define a
method somewhere and that'’s like building the car and later you can
call that method and that’s like driving the car.

The difference between writing a method and using its code only
without defining a method is that you will need to duplicate the code
many times instead of just calling the method if it is available. For
example the display method that we have used in the cafeteria
ordering app, if we didn’t write that method we will need to duplicate
its code every time we need to display the quantity value. It's
important to know how to go to method declaration in Android studio
by right click on a method and look this menu in the diagram.

m Find Usages \F7

} Analyze >
Refactor »
« Thic method Folding * ity val

% ] Search with Coogle
private void d.

TextView qUiGRE 3 Jump to Navigation Bar %1
R,; UGenerate.. N Declaration 8
| ausatituTelm sise unei Implementation(s) %8

This scrolls the file to where the method is defined, and this is useful
because you can see the actual instructions that are contained within
that method. For other methods it might open a declaration in the
Android framework code. This was written by the Android team the
TextView.Java file.

= activity_main.xml » < MainActivity java » 4 TextView. java

3881 * {@link android.text.SpannableString SpannableString)}

3882 « <a href="{@docRoot}guigdektopics/resources/a\
3883 « Ava able Resource Ty > d entatl
3884 « formatted text in the esource

3885

3886 « @attrs f android.R.styleableg#TextView tex
3887

3888 dandroid.view.RemotableViewMethod

3889 .  public final void setText(CharSequence text) {
3890 setText(text, mBufferType);

3891 }

EWIEN

To help you understand the difference between defining and calling a
method, let’s do this quiz in next page.
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DEFINING vs. CALLING METHODS
Withwnn  Man Activity.jave .

] De{mif\oj a method.
Qhanﬁe name O‘F display method o displayQuantity

(=] Ca\\\\f\cj a wmethod
poes this need to change Yoo

Run the app to make sure i+t works still!

Defining Vs Calling A Method
The keyboard shortcut for going to a method declaration in Android
Studio is :

e On Mac command+b

e On Windows control + b

Calculate Price Method

Let’s look at the submitOrder method in the Main Activity as example,
so you have a bunch of code in that method and when the user click
on Order button it will cause the submitOrder method to be called
then Android studio will execute each instruction from top to bottom.
When calculatePrice method is called it will jump over to where
calculatePrice method is defined then instructions inside this method
are executed until last line is finished then Android Studio moves back
to the instructions after the calculatePrice method.

INPUTS % OUTPUT OF A METHOD

+Ovder (...) Zer0 or move
submit Ovd 1 B
— quantity calculate Price (...) 1

calculate Price( ) o 3

— 2ero or one
return value

+o4al phce
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This is the first time that we create a new method on Main Activity
on our own. Instead of starting from scratch we want to start learning
how to recognize the correct method by reading some code snippets.
Read the 3 options then determine which option is correctly
implement the method that calculates the price of the order.

§: 4

(REATE METHOD To CALCULATE:?K\CE‘L
¢ &

we went to create o new method in .

MainActivity. jova 1o ealculate the
price of coffee based on the quantity

Click the link in the Instructor Notes for 3 o?h'ons

which option 'S correck ?
o A oB oC

With the time and when you get more experience you will know when
you need to implement new methods and for what you should do.

Definin g Methods (https://docs.oracle.com/javase/tutorial/java/javaOO/methods.htmI)
Here is an example of a typical method declaration:

public double calculateAnswer (double wingSpan, int numberOfEngines,
double length, double grossTons) {
//do the calculation here

}

The only required elements of a method declaration are the method's return type, name, a
pair of parentheses, (), and a body between braces, {}.

More generally, method declarations have six components, in order:

1. Modifiers—such as public, private, and others you will learn about later.

2. The return type—the data type of the value returned by the method, or void if
the method does not return a value.

3. The method name—the rules for field names apply to method names as well, but
the convention is a little different.

4. The parameter list in parenthesis—a comma-delimited list of input parameters,
preceded by their data types, enclosed by parentheses, (). If there are no
parameters, you must use empty parentheses.

5. The method body, enclosed between braces—the method's code, including the
declaration of local variables, goes here.
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Naming a Method

Although a method name can be any legal identifier, code conventions restrict method names. By
convention, method names should be a verb in lowercase or a multi-word name that begins with a
verb in lowercase, followed by adjectives, nouns, etc. In multi-word names, the first letter of each
of the second and following words should be capitalized. Here are some examples:

run
runFast

getBackground
getFinalData
compareTo

setX

isEmptyTypically, a method has a unique name within its class. However, a method might have
the same name as other methods due to method overloading

3] opticn a

1 _I."1==t
* Calculates the price of the order based on the current quantity.
=
4 * g@return the price
5 *f
private int calculate price{int guanrtity {
int price = quantity = 5,
= return price;

[+ opticn B

1 J."t:l:
2 * Calculates the price of the order based on the current quantity.
4
< * @return the price
5 r
private calculatePricelint quanitity)
imt price = quantity * 5;
5 return price;

[ option C

1 _I|"1==F
2 * Calculates the price of the order bassd on the current quantity.
=
4 * greturn the price
= *)f
5 private int calculatePrice{int gquantity} {
int price = quantity = 5,
= return price;
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OUTPUT

Return value
data type

7

return "Welcome,

private String createCuston

INPUTS
Method Ir;w Paramcter L [nput Parameier 2
namé  dam type dara type
i/ j variable name / variable name
v '

Greeting(String firstName, String lastName) {

" 4+ firstName + " "

+ lastName + "!";

}

Now after you have looked at the previous example, go and make
the other methods for this table.

DEFINE A METHOD

Gl in blanks, Refer o code In frstructor potes,

"‘;j‘,‘:f (npur Paraweters  |Retum date fype
Sﬂl‘l?‘& createCustemGreeting|String firstame, String lastName| String
hethed 1
hethed L

Method 3

|Page72




Academic Year :2017-2018
Mobile Applications

] Method 1

1 private String createCalendarEventReminder{5tring eventName, String location, int minutesfway) {

2 String reminder = "You have an upcoming event in " + minutesAway + " minutes.”;
reminder = reminder + * It 1s " + eventMame + " held at " + location + ".";

4 return reminder;

[o] Method 2

1 private int deductPoints(int polntsUsed) {
z /f Everyone starts with 188 points
int numberOfPoints = 188 - pointsUsed;

1 return numberdfPoints;

k] Method 3

1 private String findTotalTriplength{int distanceQfFirstTrip, int distance0fSecondTrip, int distanceQfThirdTrip) {

z ff Assume we need 2 miles to go to our friend's home {where the trip will start).

int totallength = 2;

/f Then start adding in the trip length.
totallength = totallength + distance0fFirstTrip + distanceOfSecondTrip + distance0fThirdTrip;

/f Form a string to display the total trip length.
String message = "The total trip will he: " + totallength + " miles.";

1a return message;

Inputs to a Method

Passing Information to a Method or a Constructor

The declaration for a method or a constructor declares the number and the type of the
arguments for that method or constructor. For example, the following is a method that computes
the monthly payments for a home loan, based on the amount of the loan, the interest rate, the
length of the loan (the number of periods), and the future value of the loan:
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public double computePayment (
double loanAmt,
double rate,
double futureValue,
int numPeriods) {
double interest = rate / 100.0;
double partiall = Math.pow((l1 + interest),

- numPeriods) ;
double denominator = (1 - partiall) / interest;
double answer = (-loanAmt / denominator)

- ((futurevValue * partiall) /
denominator) ;
return answer;

}

This method has four parameters: the loan amount, the interest rate, the future
value and the number of periods. The first three are double-precision floating
point numbers, and the fourth is an integer. The parameters are used in the
method body and at runtime will take on the values of the arguments that are
passed in.

Note: Parametersrefers to the list of variables in a method
declaration. Arguments are the actual values that are passed in when the
method is invoked. When you invoke a method, the arguments used must
match the declaration's parameters in type and order.

INPUT PARAMETEKSN\ @

: L adl S
The inputs passed +o a method =5, <gme
2

can be called arquments. -

Read the article in the \Instructor Notes.

Then experiment:

[] Rename number input parameter in the
displayouantity method. Fix any errors. Run the app.

D Chdﬂse dﬂ"’d 't'yPe O‘F number inpuf— Param

from Iint <o SJrrmﬁ.W\M’f VMPPCV\87 Undo change,
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Add or Remove Parameters

ADD OR REMOVE INPUT PARAMS
S el it

D{_‘ﬁne calculatePrice W\C-\‘hod n you( app
(see Instructor hotes).
MOA\‘F‘Y calculatePrice?’ In submitOrder me%od,w\l?

O A input parameter calculatePrice (quantity);
D s 3 \Y\PUW‘“ Parameﬂ‘“S calculatePrice (quantity, 10);
7
ﬂlow:.up
O O input parameters calculatePrice();

Let’s do the no.1 by using the code below, copy this code below submitOrder method and
you can put an empty line between each method to make it easy to read. The you can call
this method inside submitOrder and pass quantity because we have one input parameter.

Calculate price method

1 JI."SIHH
2 * Caleculates the price of the order.

= B
4 # @param quantity is the number of cups of coffee ordered

5 f
private woid calculatePrice{int quantity) {

7 int price = quantity * 5;

Now do the same for the 2 remaining task by modifying input parameters.

Output from a Method
DEFXFINE A METHOD

Access lt:‘.-\—:rn Mesnod P.r;_—ﬁmr Rar-;-etu l’.razntm Para ;:u.-\-u
atx
modifier “+ype name. data Yype v-‘::d!-\t data type vcvr‘i-blec.
, - -
private int calculatePrice (int guantity) {
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RETURN YALUES

Foaclh method (see link in Instructor Notes) has an
orvor in the code. Write the line number that has
an error, and describe the ervor for each method .

METHep LM PESCLA\PTION

Method 1

Metinod 2

Method 3

Metheod 4

many errors |
SO Y o

)
amt  AxA
«mm> YN
"N

Nethod 1

1 ‘H::IG

* Get the email account name.

#

# @return the name of the account.

Y

private String getAccountName() {
return "android@gmail.com”;

return "droidfigmail. com”;

}
Method 2

1 IIHHIG
I % Add 34 of tip onto the current bill.

4 % fireturn the total price of the bill (including tip).

Y
private addTip(int bill) {
return bill + 4;

}

Method 3

JE
¥ Sets up the app for the current city.
’|=J,f

private nothing setup() {

citylame = "London";

Method 4

JIM::Ic
* Get the number of students in a class.,

ES

¥ @return the number of students.
’|=J,f
private int getStudentClassSize() {

return "2@";

Returning a Value from a Method

A method returns to the code that invoked it when it

completes all the statements in the method,
reaches a return statement
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For this coding task, you will making sure calculatePrice method is
defined and called properly in the Justlave App, when you done
check these boxes.

CALCULATE PRICE METHOD

] Mbo\i-f'y alculateprice() ‘o have correct return
dava ‘ype. Assume O input parameters.

: A correct price of
D MDd"F ~alculatePrice () +D return .
Orde}y ( quam—i*y X price per cup) Assume #5 per Ccup

[J Cal caiculateprice() fromn submitOrder (View view)

4 = — rfalculatePz L XX {8 15

[J Display price on scveen.

After you done you should get this result below:

QUANTITY When you
click
- onORDER M = ...
PRICE
30 Thepriceis |
Totat §25
e shown here ->|f§
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Define and Call a Method

Now it’s time for you to create your own method. The method
should give order summary

!

'When user
clicks on
|{ORDER Button

l AT I TY

3 =

Order

nCE

‘summary
appears here-> Ahmed Salah
Quantity: 3
Total : $15
Thank you!
onoER

SUBM\T ORDER METHOD

submit Ovder (...) {

ca\l calculate Price
ca\\ crmmOrderSummVj

pracc
Q creavxe Ovder Summary (...) 1

S
ummar % 3

§

W) (REATE ORDER SUMMARY METHOD ‘ .
01 Add new method to MainActivity

# NAME: createOrderSumma:
¥ TaKes in price of order (@ number)
¥ Returps this message
Name - Ahmed Salah
Quantity : 3
Total» #I5 .
Thank you |
and display the order summary on the Screew
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The displayMessage Method

The end goal should look something like this:

ORDER SUMMARY

Name Kaptain Kunal
Quantity. 4

Total §20

Thank you!

CHANGE PRICE fo ORDER SUMMARY

In_activity-main. xm| layout:

[ & Chonge "PRICE* label to “ORDER SUMMARY
0% Change fextView for price Value o have an D of:

Any obg evvations 7

@+id/order summary text view pi——
‘V\ Maw‘ AO‘*N‘*\’ displayMessage t.,' tri rin g mes M‘{'»\OA
[J3. Change Var(able wame from:
priceTextView fo orderSummaryTextView
D‘t Lha,%& R.id.price text view *t‘o
R.id.order summary text vie

In MainActivity.java: Remember to delete the displayPrice() method
because we don’t need that anymore.
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Resources
We are going to explain about resources in your App, resources are

located in the rF@S$S folder in your App, where java files are located

into Ja@va folder and we have MainActivity.jave located inside this
folder. Android App is mainly made up of Resources and Java Code.

AN ANDROID APP

Java. code

Resources

Jd| .
g Vogic for the app
m,

Resource IDs

Here are some of the most common resources but there are many
others. Remember to use capital R to access them in Java. You can
find resources by press Ctrl+F and search for R. with match case.

ACCESS RESQOUECES

Resouvce Type In Java Code In XML

Image m R.drawable. photo (@ drawable /photo
String “Hello" | R.string. hello @ string/ hello
Layoutr XML file R.layout. Aactivity—main  |@ layout/actvrty-wain
\D R.id.price_text_view @ id/Pn'ce_'revaiew
ColOv # FroooDd | R.color. red @ color/red
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From XML to Java

When you open click on Just Java App icon it opens MainActivity, now
you don’t see anything because it’s still being initialized, in the Main
Activity file the onCreate methods get call automatically and this
method does a bunch of work, then we have a line that says
setContentView and then the resource ID for the layout file. This
mean that the content view of the activity should be set to the
specified layout in the XML file. One you set the resource layout that
you're going to use for content view, then the android device can go
ahead and start parsing this XML layout file, then it inflates a Java
object to represent that linear layout, then it goes to next line and
see that we need a TextView as a child to that linear layout. What I
didn't tell you before is that this is actually a hierarchy of Java
objects. And the process continue in the same manner with next
LinearLayout and TextView. Once we have this view hierarchy of Java
objects, then we can manipulate and change them while the app is
running. An object like TextView here contains state information like
the text , textColor, and textSize the object has also methods so we
can call these methods and change their internal state. So for
example we can change the text while the app is running. Interacting
between all these objects is called object oriented programming. To
summarize, when we call setContentView to this layout, then we read
this layout and then inflate a bunch of java objects. These Java
objects make up the view hierarchy of the App. The MainActivity holds
on to this view hierarchy and then as you interact with the
MainActivity, it can updates these objects

WHAT'S HAPPENING BETWEEN XML & JAVA

Main Ackivity
onCreate (.. )]

. TIE e serContent Vi ew(R. layout. auwn]_min); Buil d
Just Java, hievarch ‘b’
of Java

objec+s

<Lincaruyoq+. ..
acﬁvi‘fy-main zTe_quw .. .‘,
XML Lmeav\Aym
Layo\ﬁ <B\l*1m s
CTextView..
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What Are Java Objects?

To show TextView is actually controlled by a Java object within the
app. This is an example of TextView Java object, it's like a box and
inside of it, and it holds state. The state is made up of a bunch of
fields, a field is a variable. We can have a text field to store the today
string which is going to be the text displayed on this screen, we can
also have an integer field store the font size of this text. There’s also
a bunch of other fields like text color, font family that make up the
state of the TextView. To interact with this Java object and change it
while the app is running we can call methods on the text TextView.
Some example methods on a TextView are setText, getText,
setTextSize, getTextSize. Each of these methods just executes a list
of instructions. You can have more complex methods such as onDraw
which handles drawing TextView on the screen

OBJECT HAS STATE & METHODs

State

 —]
oo

LLE Method s
[ Today | e

setText()

3:.\— Tex+ ()

onDraw()

N

)

OBJECT HAS STATE & METHODs

T

sc+lma5e( )

setScaleType ()

= OHDrQW( 9

\__E_J

So how to know what are all the fields inside the state of an
ImageView and what all the methods are of this ImageView?

To answer that question we have to look at the class definition for
that object it’s a file called TextView.java similar to how we defined
MainActivity.java. Inside this class TextView file, we have a bunch of
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codes that talk about the state of the TextView as well as the
methods. Now it doesn’t say the state and methods exactly, but it
just contains information on the states and methods. The TextView
constructor inside the class is used to create instances.

TexxrView class

class TextView —

state

CLASS vs. INSTANCE

methods

Flooy Plan

A

D

£
"Tool _

_‘______———3’ =
\.5

/

—_—

\

Tex+View o\,:]c o instances

Homes

(&=

(&=

Below is a simplified version of TextView class to make it clearer.

[] TextView.java

17+

#f

# Displays text to the user

4 public class TextWiew extends View {

/4 String value

private String mText;

/4 Text color of the text

private int mTextColor;

/4 Context of the app

private Context mComtext;

IET:

2€ public vold setText(String text) {
mText = text;

¥

[
34 * Sets the text color of the TextView.
* Eparam color of text to be displayed.
5/
public vold setTextColor(int color) {
3t mTextColor = color;
43 }
43 3

43 * Gets the string value in the TextView.

* Constructs a new TextView with initial values for text and text color. i .

i 45 * @return current text in the TextView.
public TextVWiew(Context context) { r ny

mText = %5 47 public String getText() {

mTextColor = @;
mlontext = context;

¥

IET:

* Sets the string walue in the TextVien

* @Bparam text is the updated string to be displayed.

*f

43 return mText;
45 1

fE
52 * Gets the text color of the Textview.
4 * @return current text color.

®/

public int getTextleler() {

return mTextlolor;
b
}

Small m letter means a member of the class of a field of the class.
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Create an Object

In last page we mentioned that the constructor is defined within the
Class and it’s used to create objects instances , so we Call Text View
to create first instance , then we call again to create next one and so
on. In these examples below we are creating different objects in
storing them in variables that could store these object instances, then
we use new and constructor name to call constructor to create
new objects , we have parentheses and then we put the input in
there. We can even define your own objects data type like you create
a class definition for CatView, in this case the constructor requires an
input string for name of the cat so that's why I put Tiger. To
determine what input you should pass to these constructors you have
to look at either the class Javadoc file or the class source file.

CREATE OBJECT w\TH CONSTRUCTOR

Object Variab) e . Ovjecx Input .

Data = hew Dato. Args ’
TextView priceTextView = new TextView (context) ;
ImageView coffeeImageView = new ImageView (context) ;
Button submitOrderButton = new Button (context) ;
CatView sleepyCatView = new CatView ("Tiger"):;

Sometimes you may face some objects that use a factory method to
create an object that is instead of a constructor. Here is an example
to create new MediaPlayer we use MediaPlayer.create and this
returns an object that can be stored inside player variable according
to format below.

CREATE OCBJIEGT

WITH FACTORY METHODS

Obvje cx o __ | Obvjecx Factory Input .
Da+ta. Da+ta. Method 4
N ame yvguments
Tyre Tyre - Nawme g
MediaPlayer rlaver = MediaPlayer.create (context, R.raw.song) ;
Toast toastMessage = Toast.makeText (context, HIY, duration)
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Now fix these errors according to last page example.

CREATE OBJECTS

FiX the ervor in each line. Write correct code.

l. TextvView = new TextView (context) ;

2. image view img = new ImageView (context);

3. ToggleButton button = create ToggleButton (context) ;

A&_Toast toast = toast.makeText (context, text, duration);

Call Methods on Object

When we call a method on object is should follow this format in the
figure. Please make sure that you always call the correct variable on
the method because you might have many TextView variable on
your App.

CALL METHOD oON OBJECT

Ovyect Method Input -
Variable Name Name Argumefﬂ's ?
«dot

titleTextView.
titleTextView.
warningTextView.

welcomeImageView.

setText ("News") ;
setTextSize (18) ;
setTextColor (Color .RED) ;

setImageResource (R.drawable.cloud) ;

To get full list of methods that you can run on TextView object, then
open Android documentation page by googling it “textview android”.

Calling method such as setText inside the class you don’t need to use
class name, while using a method outside that calls requires you to
mention the variable name to decide which TextView need to change
in case you have many text views inside that class.
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Another difference is within the TextView class you can access private
and public methods, but if you are outside the TextView class you
can't use private methods and variables.

INS\IDE A CLASS vs,. OUTSIDE A CLASS

TextView, java. Main Ackivity.java

WSS TextView | \ class MainActivity §
/ __—______‘——-'
——

display Message wethed

setText wmethod

e ———— 4exiView. setText(
some other method wprice: £10))
—-——__—-’—-
- —
__———”‘-'—
cetText(”Hello")) _
—7— —

S i

\l same as this. setText (" Hewo");

MyApplicationd “.app " src " main "ljava " com " example " android " myapplication < MainAct

¢ MainActivity java x = © activity_main.xml x
9
10 = public class MainActivity extends AppCompatActivity { My Application
11
12 @0verride
13+ protected void onCreate(Bundle savedInstanceState) {
14 super.onCreate(savedInstanceState);
15
16 TextView textView = new TextView(this);
17 textView.setText("Wow!");
18
19 setContentView(textView);
20 }
21
22
23 @Override
24 = nithlir hanlaan anlraatafNntinneManu{Mani manu) [

CALLING METHODS
] 1. Create wew Android app
[]2. Add TextView fuains Java code eonly) as shown
in Previous Example.
3. eExperiment witln calling metbhods on
the TextView. e -0

¢ ; ohbiblities ",
e Fuoaan a e e+ R ':II':'__I Ui MAvVDrITE WDT --! P
Chanage Tfexy color (i.e. Color, RED)
J
o !"-“.m'.r'jy Fexk size
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Inheriting Behavior

If you look at the definition of findViewbyId(), setContentView inside
the MainActivity.java , you will not find their declaration.

You might notice the MainActivity extends AppCompatActivity, this
means that the main activity is an extension of the functionality in
the AppCompatActivity class and it's a part of the Android Support
library and it allows us to use the latest UI features on Android while
still working on old Android devices. By extending AppCompatActivity
class we are getting all the functionality, all the states, methods from
here within the MainActivity for free, we don’t have to copy and paste
any code from that class we just simply extend that class.

CLASS INHERITANCE

class Man'nAc—\—ivt'-}j exk¥end s
App Com Pd\' A‘b\'ivif‘y 1

stayxe -rorn 2N gp Compa r A ck .‘.’.4\"7,-1)

metrhodi () 1

3
metihod 2 1YL

%

b
Regarding inheritance things there’s good and bad parts about that.
Sometimes we might want to inherit behavior, but other times we
want to slightly modify it. If you want to change some of the behavior
from this inherited class, you can override certain methods. You can
add this @override text on top of a method so that the computer
knows that you don’t want the version of method from the
AppCompatActivity but you want this version that you have defined.

CLASS INHERITANCE

class Main/sc+iw'+j extends |
App Lompar Atkivity cCl\ass Hnemnha,
App Compat Acrivity

methodl ()i (superclass)
1 / ~

ain Activiy Defai | Activity
metnodz O A(t\.:b c.\ASS\J (sueclass)
%
@override

method from AppLlompat Activity i
5
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CLASS INHERITANCE

class TextView N

A

extends View | S

' View.java

A —
A

TextView. java ImageView . java Bution.java

You can try this quiz to better practice.

INHERITANCE
[ Create new Android app. Run app.

2. Main Acivity extends (or in herits from)
AP?COMPM‘M*'\Vﬁy. Remove Main Activity onCreate

method override, so we fall back ‘o App Compat Adivity
onCreate method implementation.

What changes® | |

Find View by Id

FIND VIEW IN VIEW HIERARCHY
UsSINg VIEW 1D
Main Activity

Main Achinty
View Hievarchay ainActing
int  quantity
int prke
S?vm’ price Mcssaac,
view Q\unh U Tex¥View

vView ,eder gu,.mua‘ruﬂ» View

Main Ackivity Java code

View orderSummaryTextView =

findViewById (R.id.order summary text view);

View quantityTextView = findViewById(R.id.quantity_ text view);
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If you apply the two codes of Views in example before, you
will get an error, because we didn't define the particular
type of views which is TextView and there is no casting for
these variables to store them in their variables as TextView.

FIND VIEW [N VIEW HIERARCHY
UsING VIEW D

Main Activity MainActinty
View Hierarchy variables

int n.umﬁiy

int ?rice
String priceMessage
TextView

TextView 34Ty _
TextView orduSunma.raTw-Vlew

Main Activity Java code

TextView orderSummaryTextView = (TextView) findViewById(R.id.order summary_ text view);
orderSummaryTextView.setText ("You ordered lots of stuff");
TextView quantityTextView = (TextView) findViewById(R.id.quantity text view);

quantityTextView.setText ("4");

Casting with findViewByld

For the example below we should make the return type as int because these methods
return int data type, but we can’t define return type as a string since these methods
are returning int values.

CALL METHOD ON OBJECT

Data. = Variable _ ovjeor Method Input ]
Type Nome ~ Variable Name Name Afg\lme"\*S ’
Yot

textView.setText ("News");
imageView.setImageResource (R.drawable.cloud);
int size = textView.getTextSize();

int height = buttonView.getHeight();
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Try next quiz to test your knowledge.

DATA TYPE MISsMATCH

This code may contauin errors. If theres an error, describe how to

fix it. Otherwise write “No ecror”. = these picces dont
(D View nameTextView findViewById(R.id.name) ; -.I qgc‘;:ﬂ wmatrch...
nameTextView.setText ("Laura™) ; [ 1]

Set Data on Views

A Review Of What We Know

So we’ve now seen a few examples of how we can use the setText method
to modify a view. Here’s one example we just looked at:

Textview orderSummaryTextview = (Textview) findviewById(R
.id.order_summary_text_view);

orderSummaryTextView.setText(message);

You can break this down into two steps:

Step 1 : Get the view object using the view ID

The first line of code is getting the TextView and storing it in a variable
named ordersummaryTextvView. To actually get the view, we use
the findviewById method which is a method in the Activity class. The
argument required is the view ID, which we supply by typing R.id.IDOFVIEW.
In this case, the ID of the view is order_summary_text view, as set in the XML.
Note that you need to cast the object, which is what the (Textview) is doing.
It is saying that the value findViewByld is specifically a TextView and not just a
generic View.

Step 2 : Call a method ON the view object

Since we are caling a methodonan objectt we use the dot
syntax. ordersummaryTextView.setText(message); is equivalent to
saying, take the orderSummaryTextView object which has the capability
to setText , and setText to whatever string it is passed (in this case the string
variable message is passed).
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Your Turn

You're going to practice these steps—qgetting the view object, storing it in a
variable, and then manipulating that view object.

Step 1: Create a New Project

To start this exercise, create a new project (use the Empty Activity template
on Android Studio 1.4 and newer). The application name should be Cookies.
Create this new project the same way you created a project for

the NewYear app, Just Java, and Court Counter.

Step 2 : Copy over files

Copy over the Java and XML code into the correct files. The code is below.
Then you'll want to copy the line below into your app's build.gradle file:
compile "com.android.support:appcompat-v7:22.1.0"

Android studio may suggest a newer version of the appcompat library, and
you should use that one.

Also place these two image files in the drawable folder, as you did in the New
Year app. They can be downloaded from the server.

[] activity main.xml [] MainActivity.java

1 <linearlayout xmlns:android="http://schemas.android.co

blic cl MainActivit tends AppC thctivit
2 xmlns:tools="http://schemas.android. com/tools" public class Mainictivity extends AppCompathctivity {

android: layout_width="match_parent"
Override
- android: layout_height="match_parent” ¢
, . . 11 protected vold onCreate(Bundle savedInstanceState) {
android:background="4B388FF
, , e 12 super.onCreate(savedInstanceState);
android:orientation="vertical

. W setContentView(R.layout.activity main);
tools:context=".MainActivity™» -

4 }
<ImageView
/M::k
android:id="@+id/android_cookie_image view"
) . . 17 * Called when the cookie should be eaten.
11 android:layout width="match _parent"
*

12 android:layout_height="adp"
ublic void eatCookie(View view
android:layout_weight="1" P ( )
» , . R 20 f/ TODO: Find a reference to the ImageView in the layout. Change the image.
14 android:scaleType="centerCrop

androidisrc="@idrawable/before_cookie” />

22 /4 T0D0: Find a reference to the TextView in the layout. Change the text.
23 }
17 {TextView N }
android:id="@+id/status_text_view" -
android:layout_width="match_parent”
20 android:layout_height="wrap_content” 27
21 android:layout marginleft="16dp" 28 <Button
2 android:layout_marginRight="16dp" 28 android: layout width="wrap content”
23 android:layout_marginTop="16dp" 30 android:layout_height="wrap_content"
4 android:text="I'm so hungry" 31 android:layout_margin="16dp"
25 android:textColor="@android: color/white" 32 android:text="EAT COOKIE" />
26 android:textSize="34sp" />

<fLinearLayouty
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Step 3 : Hook up the button
Hook up the “Eat Cookie" button so that, when it's clicked, the image and the
text change as seen below.

Cookies Cookies

After pressing

the button

becomes
—_>

I'm so full
| ear cooke

<

I'm so hungry

!

You’'ll need to modify the XML to handle a button being pressed (you’ve done this
in before). Then you’ll need to use the skills you just learned to manipulate the
image and text with the Java code. Good luck!

Read Data from Views

Getter and Setter Methods Review

You’ve been using methods such as setText and setImagerResource. These are
called setter methods because they are meant to modify or manipulate one value
of a view (such as the text or image that it stores). Conventionally they start with
the word "set".

There’s also a category of methods called getter methods, whose sole purpose is
to "get" one value of a view, such as getting the current text of a view.
Conventionally they start with the word "get". We’'ll be using some getter methods
in this next exercise.

Logs

Another skill you will need for this exercise is the ability write to the Android Logs.
More information can be found here, but essentially you write a Java statement
like this in your code:

Log.i1("EnterpriseActivity.java", "Captain's Log, Stardate 4
3125.8. we have entered a spectacular binary star system in
the Kavis Alpha sector on a most critical mission of astrop
hysical research.");
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A 3\
ik logcat | ADRlogs " 4 Memory +*| | CPU +* Log level: | Verbose + | \ )| Show only selected application
ik J

& Ub=27 10119030, /99  J0a4>-2448/1 L/art: Late-enabling -Kcheckiini
O g6-27 15:19:38.046 28485-28405/7 Tfart : Debugger is no longer active
06-27 16:19:39.009 28465-20324/7 D/OpenGLRenderer - Use EGL_SWAP_BEHAVIOR_PRESERVED: true
06-27 16:19:39.823 28485-20485/7 D/Atlas : Validating map...
06-27 16:19:39.094  26485-20524/7 I/Adreno-EGL: <qeqlDrvAPT_eqlInitialize: 379> QUALCONM Build: B1/14/13, abe7sf, Id3510ff6dc
06-27 16:19:39.100 28485-28524/7 I/OpenGLRenderer : Initialized EGL, version 1.4

06-27 16:19:39.136 28485-28524/7 D/OpenGLRenderer - Enabli
06-27 16:19:45.345  28485-2485/ con. exanple. android.meflL_I/EnterpriseActivity. java: (aptain's Log, Stardate 43125.8. Ve have entered a spectacular binary star system in the Kavis Alpha

[ Termnal  G:Android = 0:Messages b 4:Run £ T0DO Ty Eventlog (=] Gradle Cor

i

Note the first argument is the name of the class that the logging statement comes
from. The second is the text you want to display.

We've used Log.i() here which stands for an "information" level log. You have
these other options as well:

e e(String, String) (error)

e W(String, String) (warning)

e i(String, String) (information)
e d(String, String) (debug)

e V(String, String) (verbose)

Adding a CheckBox

Now go to your Justlava app and add this CheckBox shown in
example.

CHECKBOX For WHIPPED CREAM
STEP A° Select Views

STEP 2~ Pos\tion Views

STEP 3: Style Views

Then add this +o your app!

Boolean Data Type

Now for the CheckBox we need a Boolean data type to determine
the user have checked the box or not?
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The Boolean data type has only two values true or false, and these
true or false are literals but not strings. A Boolean variable suitable

when we have two possible states, so when you

have more than two

states you can’t use Boolean you might use string or integer.

DECLARE BOOLEAN VARIABLE

Data Variable = Initial -

type name value |’
boolean hasWhippedCream = true;
boolean hasWhippedCream = false;
boolean isRegistered - false;
boolean isOrderForPickup = true;

As you can see it's preferred to start Boolean variable name with has
or is, so when you see such variable it's usually a Boolean but not

always.

Below are some Apps where you can see Boolea
Alarm, Gmail, and YouTube.

YouTube
Welcome 1o YouTube!
e hivgest Collectan of

| 8:30..

Repeat

00000

0

et P AL

Gl Team

G on your moble phoce

Actess Gmal on your mobse phone The da

Gl Team
Moot your contacts and o emad
You £ gt} your contas

S

‘ Default ringtone (Oxygen

Favourite

1 COles and Ihemes

With ceiors and themes

n data type such as

€ google developers X ¥

Google 1/0 2013 - Keynate
Googe Deveispers

e a0 TM i

Andrond Performance Pattetns -
Whiglash Parody
Gosge Deveiaper

et

Googfe [/0 2015 - A ke badass.
Deavtitul Tech and human. Work

- et )
w e
o

o W

Advocate Timathy Jordan fow VO i
Comrpe Cavasgany

| ek 000 1)K vewy

Google /0 2015 Whats ewin &
Android
Do gmn
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BOOLEAN DATA TYPE ___ . code rerow

boolean hasWhippedCream = false; 2

[TruE
@ hasWhippedCream = true;

FALSE hasWhippedCream = false;

% . . . 2
O-ther use cases for s+or\nﬂ information in & boolcan?(.s-mfes)

Update Order Summary

UPDATE ORDER SUMMARY

when ovder button is clicked*

|. Get checked syate from checkbox TOPPINGS
a“d SYore -‘V\ & variable. Whipped cream
N can \og +his value S
2. Pass this informdation into the - B
ordeyr S\AMWW Neﬂ\bd- ORDER SUMMARY
3. Change the order summary text et it il
. Quantity: 3
40 include whether or not Total: §15
Thank you!

the user wawnts whipped cream.

ORDER

D | finished avd 'm awesome (Y

Here's some more detailed info for each step:

e When the button is clicked, find the CheckBox view, get checked state from the
CheckBox, and store the checked state value in a new boolean variable. Feel free to
add a log message to verify that step 1 is completed correctly.

o Pass the checked state boolean into the createOrderSummary() method, so it takes in 2
input parameters. The new input parameter is a boolean called haswhippedCream.
Remember to modify the method signature of the method.

o Modify the createorderSummary () method so it displays this text on screen
using the boolean input parameter.

e Remove log messages that were added for debugging purposes.
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Scrolling Along

When you start to add too many things then the content can get cut
off at the bottom. A vertical linear layout doesn’t scroll if it extends
beyond the edge of the screen you need to add something to your
App to make it vertically scrollable. This is especially a common
problem when you turn your mobile to landscape mode and the
screen is shorter compared to portrait mode.

MAKE |T ScCrROLL

Descrvive how you

accomp lished +uis,
CMOdi(j \ayou\-

<ScrollView
So the order
form s vur&ically

</ScrollView=

scrollable .

hA! )

Add the Chocolate Topping CheckBox

Things are getting tougher! We're offering less hand-holding, and letting you come
up with the code yourself. In this task, you will implement a whole feature on your
own.

Your Goal
Your goal is to add a chocolate topping checkbox in the Just Java app.

This will be similar to the whipped cream topping checkbox. This is what the app
should look like when you're finished.

|Page96




Academic Year :2017-2018
Mobile Applications

How to Start = <o Wk & W d B 3:45

Just Java

In the real world, you'll get
requirements about what the app  Torrmnes

should do, and you will have to come ]  Whipped cream
up with all the steps to make the app choeolate
reach that goal. To start, plan out
the steps for how you will need to 2 B
mOdlfy the code. ORDER SUMMARY

NMame: Lyla the Labyrinth

Every time you make a change tothe  Add whipped cream? faise

Add chocolate? true

code, stop and make sure your app =~ Quanuty: 2
still runs on your device and does  Thankyou
what you expect. If you run your app ORDER
after every change and you ever find

an unexpected problem, it’s obvious

what change caused the bug. If [ NI

you've made twenty changes since you last ran your app, you'll have
a very hard time finding the source of any problems.

QUANTITY

If you want to refresh your energy go and watch this Googlers'
Montage video: https://youtu.be/pIvWpLgNWPA

What's Your Name?

At the end of this part, your App should looks like this one, and a
user can enter his/her name by clicking in the field of text.

JustJava

Your Name Anthony Apocalypse

TOPPINGS

TOPPINGS
Whipped cream

D w'“pp?d cream (] Chocolate

O Chocolate QUANTITY

QUANTITY - 3 +

ORDER SUMMARY

2 S

Name: Anthony Apocalypse
Add whipped cream? true
ORDER SUMMARY Add chocolate? false
Quantity: 3

Total: $15

$10 Thank you!

ORDER ORDER
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{ NAME FlELD n whatr view did

youw add?

Allow The user +o en+ter +their name
and u?dA‘\'c +twhe ordevr .summary +o
include +the name. Wha¥y Java wethod
Plan out +the steps you need to do - gers you PPV

+exy that the
user entered ?

What's the return
Adata Yype of that
metrhod ?

¥ Use L04ging +o verify vdalues along the way

'. This method is called when the order button Is clicked.
*>/
public void submitOrder(View view) {
EditText nameField = (EditText) findViewById(R.id.name_field);
String name = nameField.getText().toString();

// Figure out 1f the user wants whipped cream topping
CheckBox whippedCreamCheckBox = (CheckBox) findViewById(R.id.whipped_cream_checkbox);
boolean hasWhippedCream = whippedCreamCheckBox.isChecked();

// Flgure out 1f the user wants chocolate topping

CheckBox chocolateCheckBox = (CheckBox) findViewById(R. id.chocolate_checkbox);
boolean hasChocolate = chocolateCheckBox.isChecked();

int price = calculatePrice();

String priceMessage = createOrderSummary(name, price, hasWhippedCream, hasChocolate);
displayMessage(priceMessage);

Conditional Code

To test your knowledge on if/else statement try to do this quiz.

b ;0 d WHAT 15 THE OUTPUT? 2,
Ramﬁ 4.'\(\2 cmle Sn';PPd- n 'er instructor's notes
) Yren dedecming the Dvi-?u’r From the choices below :

Wi/Weatherfctivity . Thank you for using the WhetherWeather App.

A '@ VW/Weatherfctivity ; IL's raining, beltter bring an umbrella.
W/Wealherfctivity ¢+ IL's unlikely bto rain.

% @ ViWeatheractivity . Thank wou Ifor using the WhetherWeather App.

ViWeatherhclbivibty : It's raining, beltlier bring an umbrells.

C. @ VWiWeatherfctivity . Thank wywou for using Lthe WhetherWeather App.
W/WHeatherhctivity ; Ib's unlikely to rain.
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[ code snippet in WeatherActivity.java Raw

booclean isRaining = false;
Log.v("WeatherActivity", "Thank you for using the WhetherWeather App.");
if (isRaining) {

Log.v("WeatherActivity"”, "It's raining, better bring an umbrella.");
} else {

Log.v("WeatherActivity"”, "It's unlikely to rain.");

ﬁ WHAT 15 THE OUTPUT?Y

m— Read the code Snippet 1N the instructoc's notes
Yhen detecmine e Ovtput From the choices below

V/InboxActivity @ You have 0 emails.

Vi InboxActivity : You have 2 email drafts.
A @ ViInboxictivity : You have ng new messages.

Vi/Inboxhctivity : You have no new drafbs.

V/InboxhActivity : You have 0 emails.
B @ V/InboxActivity : You have no new drafts.

C 0 y V/InboxActivity : ¥You have no new messages.
V/InboxActivity : ¥You have 2 email drafts.
[ code snippet in InboxActivity.java Raw

int numberOfEmailsInInbox = @;

int numberOfOraftEmails = 2;

" " "

String emailMessage = "You have " + numberOfEmailsInInbox + " emails. ";

"You have " + numberOfDraftEmails + " email drafts.";

String draftMessage
if (numberOfEmailsInInbox == @) {

emailMessage = "You have no new messages. ";
h
if (number0fDraftEmails == @) {

draftMessage = "You have no new drafts.”;
h

Log.v("InboxActivity", emailMessage);

Log.v("InboxActivity", draftMessage);
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Introduction to If/Else

CONTROL FLOW STATEMENTS
calculate Price (...) 1

normal —1 -
execurion 5 __ set addWhipped Cream to false —
£low —

if (add Whipped Cream) {

— jelse }

—
—_—
g §
—>
—

5

(F STATEMENT

[ cm—

'a \'-F(igDe\'\veryO(der) {

- +otal Price = total Price ¥+ 5;
1pizza %10 ]
og\ivcv” é5
Tota) #Is B
\ —_— AJ

(F/ELSE IF/ELSE STATEMENT

f ( ivemCount > JO){

Toast. make Text ( context, " You 3;{2 2.07.
12 ofé * Toast, LENGTH-SHOT) . show ()

jelse if CitemCount 2 0 ¢
Toast. makeText (context, " Thank you L%

Toast. LENGTH -SHORT).show ()}

1 else § +
Toast. make Text (context, ” You have an o.vne y
cart ", Toast. LENGTH- soer), show () ;
& = J Y
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Syntax of If/Else

CONTROL FLOW STATEMENT

Practice ‘rypinj out +his code block
mnto the blank box provided .

(numberOfGuests < 6) {

tip = 50;
} else if (numberOfGuests < 20)
tip = 100;
else
tip = 1000;

1€ number Of Guests is 10, what is the value of +ip ¢

Relational Operators

The Equality and Relational Operators in Java

== Equal to (note that it is not a single = sign because this is the assignment operator)
1= Not equal to

> Greater than

>= Greater than or equal to

< Lessthan

<= Less than or equal to

Example
Here's an example of how expressions using relational operators work:

5 < 10 is an expression meaning 5 is less than 10. This evaluates to the

value true, because 5 is less than 10.

5 == 5 evaluates to true.

5 != 5 evaluates to false. This is because it is false that five is not equal to five.
Much more could be said about relational and equality operators. There is a lot of
good information out on the web about these concepts.

Adjust Price with Toppings
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ADJUST PRICE BASED ON TOPPINGS

Sample Order:
2 cups coffee with
whipped cream 3 chocolate

QD Calculate base price of 1 cup
45 for coffee + 81 for whipped cream + #2 for chocolate

= 45 per cvp
@ find Yota) orader price

#8 per cup X 2 cups
2 2 = # |, 4otal

ADJUST PRICE BASED ON TOPPINGS

TOPPINGS Plan out your steps first.
wWhipped cream 4 $1 exrrn
tho colate ‘ £2 extra

Lager Beaim Lamy

TOFFINES
B whanoed cream
B chocolae

-2 . e
—— Then implement this in your app.

Hzme: Lazer Beam Larry
Ade whingoed crearT? trus

=T Ajusted

Tuts: £16 H o
price

What wethod did you modify?

Thark, youl

DEIER

£ MainActivity java = = activity main.xml »

64 * Calculates the price of the order.

65 *

66 * @param addwhippedCream is whether or not the user wants whipped cream topping
67 « @param addChocolate is whether or not the user wants chocolate topping
68 « @return total price

69 */

70 private int calculatePrice(boolean addwhippedCream, boolean addChocolate) {
71 // Price of 1 cup of coffee

72 int basePrice = 5;

73

74 // Add $1 if the user wants whipped cream

75 if (addwhippedCream) {

76 basePrice = basePrice + 1;

77 }

78

79 // Add $2 if the user wants chocolate

80 if (addChocolate) {

81 basePrice = basePrice + 2;

82 }

83

84 // Calculate the total order price by multiplying by quantity

85 : return quantity % basePrice;

86
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Negative Cups of Coffee
CHECK INPUT B0UNDS
Or'-'-_L) allow the vser 4o ovder 1 - cups ot cothee. Plon:
When the vsee xfies to oder o0 When the usee xies +o order too
u‘i‘:lﬁ"—i \ uln.a-\- m#.’r\quh. m\“ iinll U;nlttt'i \ N‘ﬂ.&"f mlkhna, ‘.ﬂ\“ ii'“

need To m::&'.f:\j?f need Yo m::&'.l':-ﬁ

wWhat will you use ? What will you use ?

if ( ) {... if ( ) {...

Note that we're looking for the condition that will be true when the
number of coffees should not change.

Hint: You can put a ‘return’ keyword inside of an if statement, and
that that will end the method early.

public void increment(View view) {
if (quantity == 100) {
return;|
}

quantity = quantity + 1;
displayQuantity(quantity);

public void decrement(View view) {
if (quantity == 1) {
return;
}

quantity = quantity - 1;
displayQuantity(quantity);

NOUVLBEWNHOIOONOIVAWNMHOODNO

Then for adding the Toast message look at this code:
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public void increme iew view) {
if (quantity == 100) {

Toast.makeText(this, "You cannot have more than 100 coffees", Toast.LENGTH_SHORT).shd

return;

}
quantity = quantity + 1;
displayQuantity(quantity);

public void decrement(View view) {
if (quantity == 1) {

Toast.makeText(this, "You cannot have less than 1 coffee”, Toast.LENGTH_SHORT).show()

DONOTVAEWNMFROSOVOVNOUVAEWNHEHDO®IL

return;

Toasts

A toast provides simple feedback about an operation in a small popup. It only fills the amount
of space required for the message and the current activity remains visible and interactive. For
example, navigating away from an email before you send it triggers a "Draft saved" toast to let
you know that you can continue editing later. Toasts automatically disappear after a timeout.

single-oggla =z A athical aliiten
d as draft.
me, Rofem @ ec 16
O Cred fizie culpa, hoodie adipisicing skate-

= Q &4 o i

The Basics

First, instantiate a Toast object with one of the makeText () methods. This method takes three parameters: the application Context, the text message,
and the duration for the toast. It returns a properly initialized Toast object. You can display the toast notification with show(), as shown in the following

example:

Context context = getApplicationContext();
CharSequence text = "Hello toast!”;
int duration = Toast.LENGTH_SHORT;

Toast toast = Toast.makeText(context, text, duration);
toast.show();

This example demonstrates everything you need for most toast notifications. You should rarely need anything else. You may, however, want to position

the toast differently or even use your own layout instead of a simple text message. The following sections describe how you can do these things.

You can also chain your methods and avoid holding on to the Toast object, like this:

Toast.makeText(context, text, duration).show();
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Let Someone Else Do the Hard Work

Now that we have the order
summary we need to send it off in
an email so actually we get our
coffee. In order to do this, we must
understand a new topic in Android

called intents.

Intent is a message that requests
some action to be performed by
another app component such as an
activity in another app. This is
powerful part of Android framework
because our App can get
functionality that other Apps provide

€< Compose

From udacityandroiddemo@gmail.com v
To | v
JustJava order for Kaptain Kunal

Name: Kaptain Kunal

Add whipped cream? false
Add chocolate? true
Quantity: 3

Total: $21

Thank you!

like sending an email opening camera and reviewing a map.

SENDIN G

3 |19

E ¢

g 3 |

« 3 0 L
3 293 &5 |& H

2 s Q

i3 {

. -3 | 3

INTENTS

SENDING

-
-
g
—_—

R

-

P

'.«E‘. ~§?\'
L .
v A U
fntent
w2y SO

Camera app

——

Google keep app

Intent e —
Just Java app Email app
INTENTS SENDING (NTENTS

|ntent

Per—

l\EH
.
| oo |

Yelp app Maps app
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In the example below when the user click on Website and there are

multiple browsers Apps in the de
pop up a message that asks user

vice, then Android Framework will
to select one of these browsers.

SENDING

|ntent

Maps app

INTENTS

Multiple web browser apps

WHAT'S INSIDE AN INTENT?

Example maps Inten
«Action  ACTION-VIEW
Data ge0 * 47,6,-120.3
+ (ateqory

" Component
RAULS

Example dial inten
-Actionn  ACTIoN-DIAL
-Data UR| tel:2125551212
- Cateqovy

“Component
* Extras

Practice with Intents

For students using the emulator: Th

is is one of the few pieces of the

course that does not work on an emulator, so we suggest you should
have an android device to develop with.
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EMAIL OUT THE ORDER SUMMARY

gxperiment with sendig iYH'ey.]-]-S
from +he Common Intents 3ulde.

] Use an intent to send
‘the ovder sumwarvy

+o an ewmail app

] Populate emai | message with
+hig text

] remove code that displays the
ovder summary in the Juct Java app

public void submitOrder(View view) {

// Find the user's name

EditText nameField = (EditText) findViewById(R.id.name_field);
String name = nameField.getText(),toString();

/] Figure out if the user wants whipped cream topping
CheckBox whippedCreamCheckBox = (CheckBox) findViewById(R.id.whipped_cream_checkbox);
boolean hasWhippedCream = whippedCreamCheckBox. isChecked();

// Figure out if the user wants chocolate topping

CheckBox chocolateCheckBox = (CheckBox) findViewById(R.id.chocolate_checkbox);
boolean hasChocolate = chocolateCheckBox,isChecked();

int price = calculatePrice(haswhippedCream, hasChocolate);
String priceMessage = createOrderSummary(name, price, hasWhippedCream, hasChocolate);

Intent intent = new Intent(Intent.ACTION_SENDTO);

intent.setData(Uri.parse("mailto:")); // only email apps should handle this

intent.putExtra(Intent.EXTRA_SUBJECT, "Just Java order for " + name);

intent.putExtra(Intent.EXTRA_TEXT, priceMessage);

if (intent.resolveActivity(qgetPackageManager()) != null) {
startActivity(intent);

}
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Localization (OPTIONAL)

When you put your App on Google Play store , it's not easy to expect
what type of device that your App will run on, it might be a phone,
tablet, older version of Android , or different language than what you
using. One of best practice is to local your App which make it localized
to a country and language. Now we should work on how to make your
App supports different languages. From user side, you can go to your
device and choose the language that you prefer. If you choose Arabic
all options and menus language will be changed to support Arabic,
this also goes to other Apps in your device if the developers chose to

PROVIDE RESOURCES

gesources
S lugh *

Alternate ' iow# o€ o
—
Resources @ pixels pixels
(very shavp
séreen)
.5 - . * Gi’)

gh\gerhud ull(;op

fere

support Arabic. However when you open your Just Java App its
unpleasant experience because everything in this App still in English,
while other Apps in the device are in Arabic. So how to make our App
supports Arabic. You can refer to this link to get full guide on this
topic:

Checklist of developer.android.com

1. Identify target languages and locales 2. Design for
localization

3. Manage strings for localization 4. Translate UI strings and
other resources

5. Test your localized app 6. Prepare for international launch
7.Support international users after launch

Once you've decided on the languages you will support, create the
resource subdirectories and string resource files. For example:
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MyProject/
res/

values/
strings.xml

values-es/
strings.xml

values-fr/
strings.xml

Add the string values for each locale into the appropriate file. At
runtime, the Android system uses the appropriate set of string
resources based on the locale currently set for the user's device. For

example, the following are some different string resource files for
different languages.

English (default locale), /values/strings.xml:

<?xml version="1.8" encoding="utf-8"72:
{resources:
<string name="title">My Application</string:>
<string name="hello werld">Hello World!</string:
</resources:

Spanish, /values-es/strings.xml:

<?xml version="1.8" encoding="utf-8"72:
{resources:
<string name="title":Mi Aplicacidn</string>
<string name="hello world">Hola Mundo!</string>
</resources:

French, fvalues-fr/strings.xml:

<?xml version="1.8" encoding="utf-8"72:
{resources:

<string name="title":Mon Application</string:>

<string name="hello world":Bonjour le monde !</string:
</resources:
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Use the String Resources

Yfou can reference your string resources in your source code and other XML files using the resource name defined by the <string> element's name

attribute.

In your source code, you can refer to a string resource with the syntax R. string. <string_name>. There are a varisty of methods that accept a string

resource this way.

For example:

// Get a string resource from your app's Resources
String helle = getResources().getString(R.string.hello world);

[/ Or supply a string resource to a method that requires a string

TextView textView = new TextView(this);
textView.setText(R.string.hello_world);

In ather XML files, you can refer to a string resource with the syntax @string/<string_name> whenever the XML attribute accepts a string value.

For example:

<TextView
android: layout_width="wrap_content"
android: layout_height="wrap_content"
android: text="@string/hello_world" /3

Now it's time to practice with localization part of your app into
Spanish.

@, o LOCALIZE YOUR APP

E Xtvact all hdvdcoale_d strings from 4Hhe
- XML and Java files info a sdcfau{-
O«»‘a""“\\q}

‘(es/va!ues/si‘rlnas.xml file. @u“\w\‘.‘\'
[[] Updare the affected XML and java files
to vefer to the appropriate string resources

Qe

. B

[[] Provide alternate translations In whe
another lahgua e for the s¥rings in your app-
You can use the Spanish +rans\lations we Provide.
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Spanish Localization Solution. This would be saved in the res/values-
es/strings.xml file.
<?xml version="1.0" encoding="utf-8"?>
<resources xmlns:xliff="urn:oasis:names:tc:xliff:document:1.2">
<!-- Title for the application. [CHAR LIMIT=12] -->
<string name="app name">Sélo Java</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="name">Nombre</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="toppings">Ingredientes</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="whipped cream">Crema batida</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="chocolate">Chocolate</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="quantity">Cantidad</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=5] -->
<string name="initial quantity value">2</string>

<!-- Hint text display in the empty field for the user's name
[CHAR LIMIT=20] -->
<string name="order">Ordenar</string>

<string name="order summary email subject">Sélo java para <xliff:g
id="name" example="Amy">%$s</x1iff:g></string>
</resources>

Styles

A style is a collection of properties that specify the look and format for a view or
window. A style can specify properties such as height, padding, font color, font
size, background color, and much more. A style is defined in an XML resource
that is separate from the XML that specifies the layout.

Styles in Android share a similar philosophy to cascading stylesheets in web
design—they allow you to separate the design from the content.
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For example, by using a style, you can take this layout XML:

<TextWiew
android: layout_width="fill_ parent™
android: layout_ height="wrap_content™
android: textColor="#8@FF2@™
android: typeface="monocspace™
android: text="@string/hellae™ />

And turn it into this

<TextWiew
style="@style/CodeFont”
android: text="@string/helle™ />

All of the attributes related to style have been removed from the layout XML
and put into a style definition called CodeFont, which is then applied with
the style attribute. You'll see the definition for this style in the following section.

Defining Styles:

To create a set of styles, save an XML file in the res/values/ directory
of your project. The name of the XML file is arbitrary, but it must use
the .xmlextension and be saved in the res/values/ folder.

The root node of the XML file must be <resources>.

For each style you want to create, add a <style> element to the file
with a name that uniquely identifies the style (this attribute is
required). Then add an <item> element for each property of that
style, with a name that declares the style property and a value to go
with it (this attribute is required). The value for the <item> can be a
keyword string, a hex color, a reference to another resource type, or
other value depending on the style property. Here's an example file
with a single style:

<?xml wversion="1.8" encoding="utf-8"2>
{resgurces
¢<style name="CodeFont" parent="@android:style/TextAppearance.Medium™>
<item name="android:layout_width"»>fill_parent</item:>
<item name="android:layout_height"»wrap_content</item>
¢<item name="android:textColor">#Q@FFeR</item>
<item mame="android:typeface”smonospace</item:
</style>
</resources>

Each child of the <resources> element is converted into an application resource object at compiletime, which can be referenced by the value in the
¢style> element's name attribute. This example style can be referenced from an XML layout as @style/CodeFont (as demonstrated in the introduction

abaove).

The parent attribute in the <style> element is optional and specifies the resource 1D of another style from which this style should inherit proparties.

You can then override the inherited style properties if you want to.

Remember, a style that you want to use as an Activity or application theme is definad in XML exactly the same as a style for a View. A style such as the
one defined above can be applied as a styls for a single View or as a theme for an entire Activity or application. How to apply a style for a single View or

as an application theme is discussed later.
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ADD A STYLE

[] Mn\’\t a New m called S 7 o

1 This 6+5\e. 3\Vould Wave 'Fof'.
-*"lujw}-..w'-d.-'th: "!ij&._'mishi-:
- grovity: — rext AuCaps:
- 4ext Sjze:

L] A??\j the 5"!511 Yo all huulme]s

Themes

A theme is a style applied to an entire Activity or application, rather
than an individual View (as in the example above). When a style is
applied as a theme, every View in the Activity or application will apply
each style property that it supports. For example, you can apply the
same CodeFont style as a theme for an Activity and then all text
inside that Activity will have green monospace font.

To set a theme for all the activities of vyour application, open the
AndroidManifest.xml file and edit the <application> tag to include the
android:theme attribute with the style name. For example —

¢<application android:theme="@style/CustomFontStyle”:
But if you want a theme applied to just one Activity in your application, then
add the android:theme attribute to the <activity> tag only. For example —

<activity android:theme="@style/CustomFontStyle™»

There are number of default themes defined by Android which you can use
directly or inherit them using parent attribute as follows —

<style name="CustomTheme" parent="android:Theme.Light">

</stylex
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Styling the colour palette

The layout design can implementable based on
them based colours, for example as following
design is designed based on them color(blue).

Above layout has designed based on style.xml
file, Which has placed at res/values/

<resource> \

colorPrimary

<style name="AppTheme" texiColorPrimary
parent="android:Theme.Material">

colorPrimaryDark
<item name

="android:color/primary">@color/primary</item>

<item name

windowBackground
="android:color/primaryDark" >@color/primary_dark</item>

<item name

1 navigationBarColor
="android:colorAccent/primary">@color/accent</item>

</style>

<resource>

[ Pick sensible colors for the

QP ond SYotus bac.
D Moke he = fle H\C\w\:my. 0 ot
- toloy \""\ et

]'|'”. O L “ QUANTITY

ColoC Y(iyn OV ,Al Var A

—

- f}z- oY p&(_l,!,z"'\'

Congratulations for finishing 15t course of Mobile Programming, there

are many other things you can do with Android and I will post this
article at your IT412MP group.
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Intents and Activities

Import an Existing Project

We’ve created an initial version of the Miwok app for you
to start off with, but don’t worry--there’s still plenty left
for you to do. When a professional Android developer is
joining a new project, it's very common for the team to
already have an existing app that they’re working on. It’s
good practice to learn how to read an existing codebase
because, oftentimes, you won’t be creating a brand new
app from scratch.

Follow these instructions to import the Miwok project
into Android Studio on your computer.

1. Go to Codel.

2. Click on the “Download zip” button to download the
app code.

3. Unzip the downloaded file on your computer so that
you have a “Miwok” folder.

4. Open Android Studio.

5. Choose File > Open and select the “Miwok” folder. It
may take some time for the project to be imported.
If you have any issues, check the Troubleshooting
document.
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6. Once that app has successfully imported, run the

app on your Android device (phone, tablet, or
emulator). It should look like this screenshot.
Nothing happens when you click on any of the
categories. That’s expected.

v A 155

Miwok

Family Members

Colors

Phrases

Once the starter code is running, nothing will happen
when you click on any of the categories

7. Open the Project tab in Android Studio so you can see
the file directory.

1 1. Structure ¥ 1: Project

« Captures

Miwok app SrC main i_ Miwok app s
—
§ .
\ "|-‘-'1 > manifests
* v java
u > com.example.an
| g [ com.example.an
i fé > com.example.an
A v s res
':',' drawable
A > layout
1 > mipmap
5 [ values

» (= Gradle Scripts

. Captures

Click on Project tab to see file directory
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8. When you’re ready, move onto the quiz. Let’s take a
closer look at the codebase for the app (where codebase
means all the files in the app). This will help us
understand why the app looks and behaves the way it
currently does.

At this point, it’s totally normal if you feel nervous about
looking at a new codebase because everything looks so
foreign. Now is a good time to practice this skill with
some guidance from us.

Quiz:
DEVELOP YOUR OWN MENTAL MODEL OF THE APP

1 't a piece of paper,

2. Click through all the files in the (within the java and resources folder). In your
notes, write down a short summary of each file. For example, the activity_mainxml layout file
contains the layout of the main screen of the app - 4 TextViews in a vertical LinearLayout.

3. After reading the code, try to create a visual diagram that represents your big-picture
understanding of the different parts of the app. Think of this as an exercise to try to
organize the information you just read. Focus on the big picture. There's no need to

remember all the little details of the XML you just read.

the diagram you created:

Note:

Ensure that you have the latest extras (Android Studio
library, Google Repository, etc) from the Android SDK
Manager installed.
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Ensure that you have all the required SDKs installed from
the Android SDK Manager. For this course you will need
SDK 15 through SDK 23.

Sol:
MI WOK APP

LR «<—————  theme Of the app
¢ (stylesxml)
s
background colors

(colorsxml) Q_:

how a category looks
(category style in stylesxml)

hst item heght
(dmensions.xml)

j
J

categor y names
(stnngs.xmi)

ManActvit y.java
(actvity_manxml layout file)

Check build.gradle File

When importing someone else’s code into Android Studio, you usually want to use the
same package versions and target SDK settings that the original code was designed to use,
however keeping your own projects up-to-date is always a good practice.

Because Android keeps releasing new SDK package versions, whenever you open up or
import an old project in Android Studio, you might get a warning saying that the plugin is
too old:

Messages Gradle Sync
X T M ® /Users/asser/GitHub/Mastermindish/app/build.gradle

= Plugin is too old, please update to a more recent version,
*t < © Error:(1, 0) Fix plugin version and sync project

Open File

Luckily Android Studio offers to fix this for you by updating the build.gradle file
automatically. So clicking “Fix plugin and sync” should do the trick.

» »

However, if - for any reason - you wanted to update the build.gradle yourself, you can find
it by browsing to Gradle Scripts and then double click on the build.gradle (Module: app)
file:
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&' Android v D = B~
v Clapp
» [Imanifests
» [java
» [ares
v (# Gradle Scripts
(* build.gradle (Project: Project)

build.gradle (Module: app)

L4l gradle.properties (Global Properties)

| gradle-wrapper.properties (Gradle Version)
=] proguard-rules.pro (ProGuard Rules for app)
L gradle.properties (Project Properties)

(& settings.gradle (Project Settings)

L4 local.properties (SDK Location)

Make sure that they include the most up-to-date versions of:

o compileSdkVersion

o buildToolsVersion

o targetSdkVersion
Also, in the same file check that all your dependencies are up-to-date as well, for
example when the Constraint Layout beta version was released it would complain
about using an alpha version since it’s now obsolete:

>
<android, support.constraint,ConstraintLayout xmlns:android="http://schemas.ant

wmlnesnnne'' httn. / lechomae andeas’ comisnk leoe. sokas'

Using version 1.0.0-alpha8 of the constraint library, which is obsolete more,.. (3¢F1)
android:orientation="vertical"

Usually Android Studio would usually highlight any out-of-date packages like for
example:

dependencies {
compile fileTree(dir: 'libs', include: ['x.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-v7:24.2.1'
toctCoamnila 'sunitssumitd 12"
A newer version of com.android.support:appcompat-v7 than 24.2.1 is available: 25.0.0 more... (38F1)
¥
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Read MainActivity.java file

In this lesson we are going to learn how to create new activities and navigate to them
using Intents , that’s allow us to create multiple screens App. This involves revisiing
many concepts like intents and learn about event listeners with a new concept called
interfaces.

Number sActivit y

MainActivity

ECEC——
ColorsActivity
— ]

Intent

PhrasesActivity
| <« o o ]
Click
j-e e e ]
Event Intents
Listeners

First we should dive deeper into MainActivity.java file. Read through the file as best
as you can, after that complete the following matching exercise

Read MainActivity.java File

Match the text description with the
appropriate block of code by
putting the correct letter A - F in

the blanks prow'ded, A ———; package con,example.android,miwok;
: B LT Wl imvart sadrts: sopport. ot g hopcompatictivity;

Class declaration - pport.v7.app.AppCompa y
— PaCkage i C ———-g o public class MainActivity extends AppCompatActivity {
o 8 Dverride

Method overrid D—f s s ot s
— 1
s S St E==p cetcontentviewR. Layut.activity padn);
__ Set content view t0 be an XML 5 ) }

layout resource
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Create New Activities

Last time we used Intents to send our data to email App, but this time we use Intents
to open other activities that are created inside Miwok App. We should have five
activities in our App. Main activity and four activities for the four categories of words.

e
MIWOK APP

———

[ = = ]
So let’s work on creating these four activities in our App.

1- Right click on the package in the project directory (see next page)
2- When the wizard pops up, give the activity a name, in this case we will
use NumbersActivity, and accept the defaults and click Finish.

Now it’s your turn to create the other activities for the remaining categories,
phrases, colors and family members. Try this quiz:

CREATE NEW ACTIVITIES

1 Create 4 new dactivities in

R Zb. How does the Androidifanifestxmi
the Miwok app:

file change as you add more activities

s to the appr?
FamilyActivity, ColorsActivity

Za. Navigate to the
Androidhfanifestxml file under the
app>manifests folder in the project
directory:

e Android - 2 == | - -
w app
w manifests

B3 Android Manifest. xml
Haua

i+ 1:Project
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Step 1
peg oid, C app
o Project . o4 o
+ “beginner android learn miwok (~/beain
» O gradle
» Olidea
T T  Module
I » Android resource file
; CC:'py :é = Android resource directory
“ File
Copy Path 0%C
» & Copy as Plain Text & Directory
" Copy Reference NORC « C++ Class
3 O Paste ®V = C/C++ Source File
g Find Usages oxc * C/C++ Header File
g Find in Path... ~H & Image Asset
i Replace in Path... # Vector Asset
» -é' Y " s ADL >
Refactor » I ¢ Callery...
Add to Favorites > ::::rdd Auto : B Always On Wear Activity (Requires minSdk >= 20)
Show Image Thumbnails ritconed ~ Android TV Activity
Fragment " = Blank Activity
Reformat Code... OXF & Google * | @ Blank Wear Activity (Requires minSdk > 20)
Optimize Imports... C¥X0 & Other N
# Create 'All Tests'... # Service " "= Fullscreen Activity
» Run "All Tests' ~gr * Ul Component "~ Login Activity
« Debug "All Tests' ~0D :m "~ Master/Detail Flow
Local History vle get . Navigation Drawer Activity
XML = Scroll
& Synchronize ‘app’ prmm—— ing Activity
™ Settings Activity
Reveal in Finder ~ Tabbed Activity
& Compare With... *D
Open Module Settings  F3
® Create Gist...
» Terminal « 0: Messages  + 6: Android Monitor » 4. Run = TODO

Step 2

Package name:
Target Source Set:  main

Empty Activity

rom svamnle andrnid miwnk A

The name of the activity class to create

|Pagel122




Academic Year :2017-2018
Mobile Applications

App Manifest

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 the app's code.

Among other things, the manifest file does the following:

It names the Java package for the application. The package name serves as a unique
identifier for the application.

It describes the components of the application, which include the activities, services,
broadcast receivers, and content providers that compose the application. It also
names the classes that implement each of the components and publishes their
capabilities, such as the Intent messages that they can handle. These declarations
inform the Android system of the components and the conditions in which they can be
launched.

It determines the processes that host the application components.

It declares the permissions that the application must have in order to access protected
parts of the API and interact with other applications. It also declares the permissions
that others are required to have in order to interact with the application's components.

It lists the Instrumentation classes that provide profiling and other information as the
application runs. These declarations are present in the manifest only while the
application is being developed and are removed before the application is published.

It declares the minimum level of the Android API that the application requires.

It lists the libraries that the application must be linked against.

» AndroidManifest. xm

<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schesas.android.com/apk/res/android"”
package="com.exanple.android.miwok™ >

<application

android:allowBackup=“true”
android:icon="@mipsap/ic_launcher”
android:label="Miwok
android:supportsRti="true”
android: theme="@style/AppThese” >
<activity android:name=" . MainActivity"” >

<intent-filter>

<action android:nase="android.intent.action.MAIN" />

<category Ondroid:na-e-"a"d'Oid-i"teﬂt-CCtGQOTY-<EEE§rER“

</intent-filter>

</activity>
<activity android:name="_.NumbersActivity” >
</activity>
<activity android:name=" .FamilyActivity" >
</activity>
<activity android:name=".ColorsActivity"” >
</activity>
<activity android:name="_.PhrasesActivity” >
</activity>

</application>

</manifest>
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Use an Intent to Open another Activity

By taking a look on the code snippets below, you should be able to figure out
on how to use Intent to open NumberActivity.

@0verride

protected voidIonCreato(Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
setContentView (R.layout.activity main) ;

}
public void openOne (View view) {
Intent intent = new Intent(this,ActivityOneAppOne.class) ;
starthctivity(intent)d

Now it's your turn to try this exercise:

USE INTENT TO OPEN ANOTHER ACTIVITY

Modify the app so that clicking on the
"Numbers” category opens up the NumbersActivity

Don't worry about the other 3 categories for now.

[/ Set the content of the activity to use the activity main.xml layout file

setContentView(R.layout.activity main);

public void openMumbersList{View view) {
Intent i = new Intent(this, NumbersActivity.class);

startActivity(i);

}

< TextWiew
android: id="@g+id/ number=s""
style=""@style/CategaryStyle"
android:background="@color/category_numbers"™
android: text="@string/'category__numb=srs"

android:onClick="cpenMumbersList™ />
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Implicit vs. Explicit Intents

TYPES OF INTENTS

Create an explicit intent if you know
EXACTLY which app component
should handle your intent.

Create an implicit intent if you don't
care which app component handles the
intent, as long as they can.

Any camera app can handie ths intent - The NumbersActivity in the Miwok app
is the only one that shouid handle this intent
B
( — \ ) |+ et
sopt 2

| t
1l ent u nten

=

SENDING AN IMPLICIT INTENT SEND AN IMPLICIT INTENT
P e
@ ‘\ Y\{’@V\'ﬁ_ qw\_ e e
@ (] e
Just Java app Email app Maps app Multiple web browser apps

SENDING AN EXPLICIT INTENT
SENDING AN EXPLICIT INTENT

&

7i = 7 B
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COMPARE & CONTRAST

Implicit Intent Explicit Intent

/ Create the text message with a string
Intent intent « new Intent(Intent ACTION_SENDTO);

sendintent  setData(Url.porse( mailto:"));
sendIntent. putExtra(Intent EXTRA _SUBJECT, “Just Java order for ™ + name); Intent intent » new Intent(this, NusbersActivity.class);

sendlntent . putExtra(Intent EXTRA_TEXT, priceMessage); startActivity(intent);

/] Executed in an Activity, so 'this' is the Context

/ Verify that the intent will resolve properly
if (sendlintent . resolveActivity(getPackageManager()) '+ null) |
startActivity(sendintent);

For the following scenarios, determine whether we should use an implicit or explicit

IMPLICIT vs. EXPLICIT INTENT

Case #1:

Popular group texting apps alow users 10 open video links that they receive in chat messages.

Should opening a video player use an implicit or explicit intent? El

_ Implicit Intent _ Explicit Intent D g
A

Case #2:

In a food order app, a user selects the dishes she wants to order and clicks the “Submit Order” bution.
The app moves from the Order Activity to the Order Summary Activity. Should moving to the Order
Surmmar y Activity use an impicit or explicit intent?

% s _ Implicit Intent _ Explicit Intent

Case #3:
Ride sharing apps allow users 10 contact their drivers via text messaging. Should accessing a text messaging
app on the phone use an impiicit or explicit intent?

_ Impiicit Intent _ Explicit Intent h
00
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Modifying the Activity Name

Now everything is awesome except the activity title which still Miwok, and we want
to change it to numbers. To change the title we should modify manifest.xml file. Then
we’ll add an extra attribute called android label and the value will be the text that we
want to show in the app bar for this activity which is numbers and this name is already
exist in strings.xml file.

How to Create an Event Listener

User interacts with app Behind the scenes

A

|

[ Lister "
J ~..~~:I: KnOw
i l rappens

l

I

1. Define the event listener (and the custom behavior for when
the event happens)

2. Create a new object instance of the event listener (using the constructor)

3. Attach the listener to the view
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SETUP AN EVENT LISTENER

;’) .\rl;7"7A’I Vit ava B
e Create new object instance

_ _ of event listener Define the event listener iniine (and
Attach the listener to the view the custom behavior for when
the event happens).

] - ie
publi v i r KiView oew) |
Toa makeText ( w ext () *O¢ r ist £ mi o T ENGTS HORT) wi)
1):

OO #2 X3 QAR ¢ HBp- /PO AE Y@ LB & ? Q

beginner_android_learn_miwok app src main java com example android miwok 1 NumbersClickListener
gm © Q% &1~ I % [i] MainActivity.java x = © activity_numbers.xml x & activity_main.xml x o

v 3 3 g o = a0
e ‘—"':n,mfes,s setContentView(R. layout.activity_main); g
- v [Cjava L
. v [2)com.example.android.miw //Find the View that shows the numbers category
5 ColorsActivity TextView numbers = (TextView)findViewById(R.id.numbers);
g FamilyActivity
& MainActivity
N NumbersActivi //Set a clicklistener on that View
v PhrasesActivity numbers.setOnClickListener(new OnClickListener(){
" » [lcom.example.android.miw
§ » [U1com.example.android.miw A
g v Cares @Override
S v Elayout : | public void onClick(View view){
: = :g:::gff,,‘,’.’;;:ﬁ. //Create a new intent to open the {@link NumbersActivity}

© mivitv.mainl:ml ' Intent numbersIntent = new Intent(MainActivity.this,
& activity_numbers.xm 2ead ‘
P  activity_numbers._click_{ NumbersActivity.class);
§  activity_phrases.xml
~ « content_numbers_click_ :
: » EImipmap //Start {ht:ﬁ new activity
» values startActivity(numbersIntent);
» * (& Gradle Scripts } ®
c
g h; g
= } g
2
- :
}

& Terminal 4 0: Messages # 6: Android Monitor 2 TODO ¥'1 Event Log ¥ Gradle Console

[0 Gradle build finished in 5s 421ms (today 12:27 PM) 32:10 LF: UTF-8: Context: <no context> 'y

We are using Event Listeners because professional Android developer using them
and they just need Java code.

USE ONCLICKLISTENERS FOR ALL CATEGORIES

1. Remove the old XML and Java code for handiing the button click

2. Add the code Provided below to onCreate in the MainActivity
file

3. Modify that code to repeat for all other activities

<. Modify the Androidiianifestxmi file so the app bar displays the name
of the activity for — Numbers, Colors, Family Members, and Phrases

Check here when done ==
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12 HEEN  app/src/main/AndroidManifest.xml

+ <activity

+ android:name=".FamilyActivity"

+ android:label="@string/category_ family" />

+ <activity

+ android:name=".ColorsActivity"

+ android: label="f@string/category_colors" />

+ <activity

+ android:name=".PhrasesActivity"”

+ android:label="@string/category_phrases™ /»
<fapplication>

</manifest>

MainActivity.java

// Find the View that shows the family category
TextView family = (TextView) findViewById(R.id.family);

// Set a click listener on that View
family.setOnClickListener(new OnClickListener() {
// The code in this method will be executed when the family category
is clicked on.
@Override
public void onClick(View view) {
// Create a new intent to open the {@link FamilyActivity}
Intent familyIntent = new Intent(MainActivity.this,
FamilyActivity.class);

// Start the new activity
startActivity(familyIntent);

1)

Now that you have done event listeners for Numbers, Family, go and make event
listeners for Colors and Phrases.
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OnClickListener vs onClick

You might be wondering why we're going through all the trouble of creating an anonymous subclass of
onClickListenar and attaching it to a view, when we already know how to use the onClick XML attribute from from
back in Android Basics: User Input. Why write something terrifying like:

A5 Im onCreate ) 7n the Activity
Button button = (Butteon) FindViewById(R.1d.ze_button);
button.setOnClickListerer (new View.OnClickListerner () {
B0verride
public void onClickiView v {
doSome StufT);

[

[
|-

When we could do something much cleaner like:

T

android:onClick="myListener" ¥ This 75 7im the XML Tapout

mublic voud mlisterer(View viewlf /¢ This 15 back 7 the Activity f1le
doSome Stuff);

(]

There are a couple reasons why you might want to programmatically set an onClickListener. The first is if you ever
want to change the behavior of your button while your app is running. You can point your button at another method
antirely, or just disable the button by setting anonClickListener that doesn't do anything.

When you define a listener using the onClick attribute, the view looks for a method with that name only inits host
activity. Programmatically setting anonClickListanar allows you to control 3 button’s behavior from somewhera other
tharn its host activity. This will become very relevant when we [earn about F ragmants, which are basically mini activities,
allowing you to build reusable collections of views with their own lifecycle, which can then be assembled into activities,
Fragments always nesd to useonClickListenars to control their butions, since they're not Activities, and won't be

searched for listeners defined inonCl4ick.

Just to recap, now we became familiar with the existing code base, and
then we tied Intents to each of our buttons, so we could move between
activities in our App. Lastly we learned about on click listeners.
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When to Use Arrays

Using Array will help us to store a number of variables and maintain the order of a list.
The array is like a container with a fixed length, so once it is created it stays that length.
An array can only store elements of the same type, so we have an entire array of
strings, entire array of Boolean, entire array of integers. Try to answer this quiz.

Given these scenarios, what data structure would you use to store the data in the
app? (integer, boolean, String, array of integers, array of Strings, etc.)

For a Travel app: Items to pack for traveling

For the YouTube app: Number of people who viewed a video

For the Settings app: Languages supported on an Android device

For a Shopping app: Whether a product is in stock or not

For a Lottery app: The wiming combination of 5 rumbers for a single round of the lottery

For a Health track app: Number of mies or kilometers walked for each day this week

Working with an Array

CREATE AND USE AN ARRAY

int [] st \V il new int[3];
[nitialize elements in an array
0] = 5;
) 1 1; 5 10
10 ¢
= 10;
Access elements in an array
hoesSi: Ava ible [0) - > vaue of §
hoes! ible[1] - «> vaue of 7
shoes! esh ible [2) - => vaue of 10
el ire .
ible,length - -> vaue of 3
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WORKING WITH ARRAYS PRACTICE

5 |10 23

soccaerTeam

Which option of code provided in the gist
would create the array abover

~ Option 1

@ Qption 2

=~ Option 3 = Option 4

Option 1

int[] soccerTeam = new int[11];
soccerTeam[1l] = 5;
soccerTeam[2] = 18,
23;

soccerTeam[11] = 1;

soccerTeam[4]

Option 2

int[] team = new int[11];
team[@];
team[1];
team[4];

team[18];

Option 3

int[] soccerTeam = new int[11];
soccerTeam[@] = 5;
soccerTeam[1d] = 1;
23;

1a;

soccerTeam[4]

soccerTeam[1]

Option 4

Int [] soccerTeam = new Int [];
soccerTeam[@8] = "5";
soccerTeam[1] = "1@8%;

soccerTeam[4] "a3";

soccerTeam[l8] = "1,

Now start to reflect what you have learned on your App by answering
the following quiz and making the required changes to store numbers

from one to ten.
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ADD LIST OF WORDS TO THE APP (FOR EACH NUMBER 1 - 10)
What should the of the array be?

What should the size of the array ber

Add your code to the end of the onCreate() method in the
NumbersActivity.java file:

1. Create an array variable called "words’
2. Initialize the array with the numbers 1 - 10 (“one", "two", etc.)

132 HEEEN app/src/main/java/comfexamplefandroid/miwock/Numbersactivity. java
.
=5

protected woid onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstancestate);

setContentview(R. layout.activity numbers);

¥
+ ! Create an array of words
+ String[] words = new String[l@];
+ words[@] = "one"™;
+ words[1] = "twa™;
+ words[2] = "three";
+ vords[3] = "four™;
+ words[4] = "fiwve";
+ viords[5] = "six";
+ words[e] = "sewen”;
+ words[7] = "eight";
+ words[8] = "nine";
+ words[9] = "ten™;
h
¥
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Verify Array Elements with Log Messages

We can use logging to check the state of variables while app is running, in this
example two log messages are added to the bottom of onCreate method then run

the App.
S HD ¢4 XD® AR o o ,,w B PP aCS Y@ tRLBs 7
- ud839 Miwok - app sSrc . main ava xampie | android miwok = NumbessActivity

§ NumbersActivity java ~
g £0 SupEr LunLIcaLlcy deCULllbtdllLCDL.d\.':Ii
3 27 setContentView(R. layout.activity_numbers);
« 28
29 //Create an array of words
g 30 Stringl] words = new String[10];
£ 31
=132 words [@8] = "one";
33 words [1] = "two";
£ 34 words [2] = "three";
g 35 words [3] = “four";
& 36 words[4] = “five";
o 37 words [5] = “six";
38 words [6] = "seven";
39 words [7] = "eight";
.. 49 words [8] = “nine”;
£ 41 words [9] = "ten";
g 42
= 43 . Log.v(“NumbersActivity","Word at index ©: " + words([@]);]
~ 44 Log.v("NumbersActivity","Word at index 1: " + words([1]);
45
g 46 }
S 47 }
Now with the App running, we navigate to the number activity and notice that these
two messages in the log output appear.
DD #» X0 QAR ¢ i Sapp- Pk L &S ¥a LA ? Q
" ud839_Miwok app " src . main java "icom [example " android " miwok ¢ NumbersActivity
§ € NumbersActivity java x =
% £0 super . unui cz?u:\savcu:.n: Ldlll.c'bl:dtcli v .!'
227 setContentView(R. layout.activity_numbers); 3
» 28 ®
l/Craata _an _arrauv _nf wunrrc S,
§ Zr?drond - ; « 8- L 3
g & LGE Nexus 5X Android 6.0 (APl 23) com.example.android.miwok (14245) =
:‘ ¥3 walogcat ADBlogs +* M Memory +* M CPU + Log level: Verbose Show only selected application s
o o ® -14245/7 I/art: Late-enabling -Xcheck:jni *
2 = =-14251/7 I/art: Debugger is no longer active
§ + =14245/7 W/System: ClassLoader referenced unknown path: /data/app/com.example.android.miwok-1/1
~ . =14285/7 D/OpenGLRenderer : Use EGL_SWAP_BEHAVIOR_PRESERVED: true
- =14285/7? I/Adreno: QUALCOMM build : fcf4852, I1af360237c
& 1 09/23/15
a iler Version: XE031.05.13.02
2 e : mybranch14465806
5 : quic/LA.BF64.1.2.9_v2
2 : NONE
N : NOTHING
-14285/7 I/0penGLRenderer: Initialized EGL, version 1.4
z -14245/com.example.android.miwok V/NumbersActivity: Word at index @: one
- -14245/com.example.android.miwok V/NumbersActivity: Word at index 1: two
s
2
¥ Terminal ™ 9: Version Control 0: Messages i& P.4:Run “2TODO "1 Event Log * Gradle Console
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At this moment, it your time to practice with logging messages by trying this quiz:

PRINTING TO THE LOGS

Print out each element if the words array to the Android logs

Examples: Messages in Android logs
| Word at index 0: one
Log tag Word at index 1 two
r1r'“. .| ﬂ' 1 Lﬁ}g message Word at [ndex 2 three
e of ihe ciass) Word at index 3: four
— e — Word at index 4: five
Log.v {"Humbersactivity™, "Word at index 0: " 4+ words[0]): 1\«"|.-"'.|::|.|"l:j|f e p index L: osgix
Log.v("Numbershctivity”, "Word at index 1: "™ + word=s([1])}: Wﬂrd at I-I’Tﬂlex 6 seven
Word at index 7: eight
Word at index 8: nine
Word at index 9: ten

Working with An ArraylList

The problem is that a limitation with arrays, in case we want to add more elements
in the future. This data structure is called ArrayList. An array list can hold object data
types not primitive data types. But if we want to store primitive data types in array
list, in Java we have something called object grabbers they wrap around primitive

data types to help them become object data type. ArayList<integer>/
ArrayList<int> X

Array ArrayList

Can change size
once createdr

Is a class? -

Uses methods 10 access NO
and modif y elements?

What can it storep Primitive and Ob jects Only Object
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Let’s take some scenarios on using array and array list in real Apps.

For Wi-Fi screen, we probably store
information about available Wi-Fi
networks in an array list, and this
because the list of available networks
can grow or shrink based on where
you’re located. Some time there are
no networks besides you, and other
times there might be too many, in this W 10.147Mm
case, it doesn’t make sense to have a

fixed size array.

Udacity Guest

' Uidacity

-0 o e

< Playlist

Watch Later

Eric Tes:

In the YouTube app, there’s a feature O
that allows you to create a playlist of 2 videos @ °
videos to watch later, and this is an
ideal situation for array list because we
will continue to add videos that we
want to see and remove that those
already watched, and since we need
the data structure to dynamically
change the size, we should use an array
list

Google VO 2015 - Keynote

In the alarm clock App, we have the
potential to use an array. When you
specify an alarm you specify what day
of the week the alarm should repeat
on. This could be a Boolean array,
which source true if the alarm would
happen on that day and false if the
alarm should not happen that day. So
there are only seven days in a week,
so the size of our array won’t change
with the time. Hence we can use an
array.
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- »

For the categories of Apps in play store
we can also use an array, since the
number of categories is fixed over time.

<€ Categories QU
Top categories

QOoes

MALTIC B A
Al categories

e Android Wear

o Books & Reference

o Business
o Commucs

o Cormrmunication

o Educanon
o Entertainment

In the comparison table you saw, you can notice that an ArrayList is a class and you
need to call methods to access and modify elements of the list.

HOW TO CREATE AND ACCESS ELEMENTS IN AN ARRAYLIST

Cre ate an Arra yUSt ArrayList<String> musicLibrary = new ArrayList<String>();

musicLibrary.add("Yellow Submarine”);

Add elements in an Arraylist musicLibrary.add (“Thriller”) ;

// Adds an element at a specific index
musicLibrary.add(0, “Blue Suede Shoes”);

Access elements in an Arraylist musicLibeary.got ()

musicLibrary.get(l);
musicLibrary.get(2);

// Removes the element at the specific index
musicLibrary.remove (2) ;

Remove elements from an Arraylist

Get the Arraylist length or size susiclibrary.size();
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Now you can try this quiz to improve your understanding of ArrayList.

WORKING WITH AN ARRAYLIST

Assume that this code lives within @ Restaurant App where each user can maintain a list of restaurants that
they wart 1o try. Write out the correct code statement undermeath each comment.

/7 Create vew Arraylist object caled restaurantsToTry. It wil contain a list of Strings.

ArrayList=String= restaurantsToTry = new ArrayList=string=();

/7 Add a restaurant called “Morning Cafe" to the Arraylist

/4 Add another restaurant caled "BBQ Time" to the Arraylist

A4 User has just tried the "Morning Cafe" restaurant. Remove the restaurant from the Arraylist,

A/ Get the length of the list and store it in an integer variable calied vumberOf Restaurants

Type Parameter Naming Conventions

By convention, type parameter names are single, uppercase letters. This stands in sharp contrast
to the variable naming conventions that you already know about, and with good reason: Without
this convention, it would be difficult to tell the difference between a type variable and an ordinary
class or interface name.

The most commonly used type parameter names are:

E - Element (used extensively by the Java Collections Framework)
K - Key

N - Number

T-Type

V - Value

S,U,V etc. - 2nd, 3rd, 4th types

You'll see these names used throughout the Java SE API and the rest of this lesson.

| Page138



https://docs.oracle.com/javase/tutorial/java/nutsandbolts/variables.html#naming

Academic Year :2017-2018
Mobile Applications

Switch from Array to ArraylList

Modif y Element

¥y L

Access Element

USE ARRAYLIST IN NUMBERSACTIVITY

Modify the NumbersActivity file: The words should be the same as before:

_ Instead of storing the words in i:z
an array, store them using an Arraylist three
of Strings. The Arraylist should have four
the same variable name called "words", five
SiX
Update the logging statements seven
10 print out each element of the i;ﬁ};
list
ten

// create a list of words

ArrayList<String> words = new ArrayList<String>();
words.add("one");

words.add("two");

words.add("three");

words.add("four");

words.add("five");

words.add("six"); words.add("seven"); words.add("eight");
words.add("nine");  words.add("ten");

+ + 4+ + + +
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// verify the contents of the list by printing out each

+ Log.v("NumbersActivity"”, "Word at index ©: " +
+ Log.v("NumbersActivity", "Word at index 1: " +
+ Log.v("NumbersActivity", "Word at index 2: " +
+ Log.v("NumbersActivity", "Word at index 3: " +
+ Log.v("NumbersActivity", "Word at index 4: " +

Log.v("NumbersActivity", "Word at index
Log.v("NumbersActivity", "Word at index
Log.v("NumbersActivity", "Word at index

Log.v("NumbersActivity", "Word at index

O 00 N o wuv

Log.v("NumbersActivity", "Word at index
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element to the
words.get(0));
words.get(1));
words.get(2));
words.get(3));
words.get(4));

+ words.get(5));
" + words.get(6));
+ words.get(7));
" + words.get(8));
+ words.get(9));

logs

Add Text Views to the Layout Based on the List

To add TextView for the list, we should give and ID for the activity_numbers.xml, then we start

changing it in Java, as seen in the code below:

¢ NumbersActivity.java » = & activity_numbers.xml »

e s e ——

29 words.add("ten");

30

31 LinearLayout rootView = (LinearLayout)findViewById(R.id.rootView);
32

33 int index = 0;

34

35 TextView wordView = new TextView(this);
36 wordView.setText(words.get(index));

37 rootView.addView(wordView);

38

39 index = index + 1;

40 I

41 TextView wordView2 = new TextView(this);
42 wordView2.setText(words.get(index));

43 rootView.addView(wordView2);

44

45 index = index + 1;

46

47 TextView wordView3 = new TextView(this);
48 wordView3.setText(words.get(index));

49 rootView.addView(wordView3);

50

51

52

53 }

A b T

This way of writing many blocks of codes for displaying elements of ArrayList is
inefficient, and now we are going to use a programming concept called Loops. Then

will change our code to use loops.
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Intro to Loops

WHILE LOOP

1. What is the task to do each timer
while (index < 4) { Print out a log statement for a specific item
in the list (based on the index variabie)

int index = 0;

Log.v ("NumbersActivity",
"Index: " + index + "
Value: " + words[index]): 4 times

2. How many times to repeat the loop?

index++; 3. What is the condition?
Index variable < 4 (assumn

nts by 1 eacnh time)

USE THE WHILE LOOP

’ a0 After steps 1 - 3, NumbersActivit 1 your app
1. Remove log messages in NumbersActivity s?{ct)u o “oé:;j like ,i.-s‘. e St e PP
Create() } '. Y, | I [ UasS,

v B

2. Modify activity_numbersxml to: seusiserc
- Change the RelativelLayout into a Linearlayout

- Set LinearlLayout orientation to be vertical

- Add a view ID called rootView

3. Modify NumbersActivity onCreate() method
sO that the code uses a while loop to

create and display a TextView for each
element in the words list.

You can start where we last left off with
the code for the NumbersActivity, which
creates 3 TextViews marually (without a
loop ).

Here the code for while loop:

// Find the root view so we can add child views to it

LinearLayout rootView = (LinearLayout) findViewById(R.id.rootView);
// Create a variable to keep track of the current index position
int index = 0;
// Keep looping until we've reached the end of the list (which means keep
looping
// as long as the current index position is less than the length of the
list) while (index < words.size()) { // Create a new TextView
TextView wordView = new TextView(this);
// Set the text to be word at the current index
wordView.setText(words.get(index));
// Add this TextView as another child to the root view of this layout
rootView.addView(wordView);
// Increment the index variable by 1

index++; } } }
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WHILE LOOP

Iint
inc

index 0;

while (index < words.size()) {
Log.v ("NumbersActivity"”,
"Index: " + index +
"Value:

SR ¥

index++;

N

words.get (index) ) ; it

FOR LOOP

size();

inaex++)

USE THE FOR LOOP

_ Modify the existing while loop to
be a for loop.

The loop should behave the same -
adding a new TextView to the layout
for each element in the words list.

As g hint, we've included an example of
the for loop in the Text below.

The NumbersActivity should look like the
same as in the previous coding task:

* 2 @l naz

// Find the root view so we can add child views

LinearLayout rootView

to it

(LinearLayout) findviewById(R.id.rootView);

// Keep looping until we've reached the end of the list (which means keep looping

// as long as the current index position is

less than the length of the list).

// The index variable keeps track of our current position in the list and

// increments by 1 each time the code in the loop is executed.

for (int index = ©; index < words.size(); index++) {

// Create a new TextView

TextView wordView

new TextView(this);

// Set the text to be word at the current index

wordView.setText(words.get(index));

// Add this TextView as another child to the root view of this layout

rootView.addView(wordView); }
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Memory is a Limited Resource

As developers we should keep on our minds that memory is a limited resource.

MENMORY IS A LIMITED RESOURCE

So if one of these apps or our app consumes a lot of memory that can have a
significant impact on running all other apps. And the bad thing it will negatively
affect the overall experience of the entire device, which could lead to a very
frustrating user experience. So we need to create apps that use this memory
efficiently.

Consider the contacts list app, a user may have 1000 names and phone numbers stored
into their contacts list. Now, if each contact were stored as TextViews in linear layout,
the phone would expense a lot of memory creating, displaying 1000 TextViews. Even
though may be not all 1000 would be shown on the screen at the same time.

NENORY TS A LINMITED RESOURCE

If a large part of the system’s memory goes into creating and storing 1000 contact,
then there is not much left to run other parts on the phone. And this may cause to
other apps to not run at all. To solve this issue we could reuse 5 views to show the
1000 TextView.

|

e >
_ Views °
MEMORY IS A LIMITED RESOURCE: e '
CONTACT LIST EXAMPLE ®
® Scroll
Direction
N .
L @
@ -
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(| VZIEW RECYCLING
(| _
Limear ListView —+
Lo yout Arra yAdapter
[ .
MEMORY MONITOR MEMORY MONITOR
Version 1 Version 2

W e
I

rn | Linear L|0u

VIEW RECYCLING

wow

10w

) ListView,
Linear GridView,
La yout Rec ylcerView

e |
|
R
(.
T
N ol

There are some cases that need to recycle views , and others where no need for
recycling views.

TWITTER

Moda [

In TWITTER app there are millions of tweets , so we can o

Google Deveiopers .
L@ J Gooste sioin tor Websites Aushertcation
h Dackends Goo g/ REL2L

recycle views . e

g Gooste Devetopers ‘
Y 5 vou conch et waace epimode of Pesycam
ol estoreralymiom sy poenilan
ooy ol oert

- & -

PR Covve Oevetopers -

L@ J Creck out our developer tatis ot the #Google
Booth at SGOCT6 covenng & wide range of
10pACS. HOPe 10 36w you thevet Goo gh/ k22 10
8 - -

p= Google Developers
R o o cormversioos s = seaeriess
D Sy o CH G o e 5

s
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GOOGLE FIT APP
e

In the Google fit app, there is a page listing few fixed number of
details, so there is no need to recycle views. This portion of the
app can use vertical linear layout.

‘‘‘‘‘‘

STOCKS APP

= Portfolio Q =

For those who are interested in finance, it is quite common for
users to have a lot of companies that they’re interested in. So the Gooat
list could get really long, so the app can display all these
information about these companies by recycling views as the user |

is scrolling through the list.

F

Now we go back to our app, there’s a few fixed categories here, and
this list is pretty fixed, so in this case using a vertical linear layout
with four text views. But when we open the Numbers Activity,
these list items can get more complicated by display the numbers 1
through 1000. So this list is a good use case for view recycling.
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Let’s see how to modify our code so that we can use the list view and array adapter.

Modify the NumbersActivity onCreate() method:
1. Remove the for loop which created a new TextView and added it to the layout for each word in the list.

2. Add these 3 lines of code to the method, after the words list has been created:

Arrayidapter<5tring= itemsAdapter = new ArravAdapter<String=(this, android.R.Tayout.simple_Tist_item_1, words);
ListView TistView = (ListView) findviewById(R.1id.Tist);

TistView. setAdapter (itemsAdapter);

To see what your MumbersActivity java file should look like after this change, check out the github link here.

B

Modify the activity_numbers.xml layout file: -

3. Replace the whole file with this XML. It contains a single ListView element with view 1D list.

<hml version="1.0" encoding="utf-8"7-

<ListView wmlns:android="http://schemas.android. com/apk/res/android”
xmlns :tools="http://schemas.android. com/tools"
android:id="@+id/Tist"
android:orientation="vertical”
android: layout_width="match_parent”
android: layout_height="match_parent"
android:paddingBottom="8dimen/activity_vertical_margin”
android:paddingleft="adimen/activity_horizontal_margin”
android:paddingRight="&dimen/activity_horizontal_margin”
android:paddingTop="&dimen/activity_vertical_margin”

tools :context="com. example. android. miwok. NumbersActivity” />

Github code for NumbersActivity.java file:

public class NumbersActivity extends AppCompatActivity {

@Override

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

// Create a list of words
ArrayList<String> words = new ArrayList<String>();
words.add ("one") ;
words.add ("two") ;
words.add ("three") ;
words.add ("four") ;
words.add ("five") ;
words.add ("six") ;
words.add ("seven") ;
words.add ("eight") ;
words.add ("nine") ;
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words.add ("ten") ;

// Create an {Q@link ArrayAdapter}, whose data source is a
list of Strings. The

// adapter knows how to create layouts for each item in the
list, using the

// simple list item 1l.xml layout resource defined in the
Android framework.

// This list item layout contains a single {@link TextView},
which the adapter will set to

// display a single word.

ArrayAdapter<String> itemsAdapter =
new ArrayAdapter<String>(this, android.R.layout.simple list item 1,
words) ;

// Find the {Qlink ListView} object in the view hierarchy of
the {@link Activity}.

// There should be a {Q@link ListView} with the view ID called
list, which is declared in the

// activity numbers.xml layout file.

ListView listView = (ListView) findViewById(R.id.list);

// Make the {Q@link ListView} use the {@link ArrayAdapter} we
created above, so that the

// {Q@link ListView} will display list items for each word in
the list of words.

// Do this by calling the setAdapter method on the {Q@link
ListView} object and pass in

// 1 argument, which is the {@link ArrayAdapter} with the
variable name itemsAdapter.

listView.setAdapter (itemsAdapter) ;

}

}

Without the adapter the ListView is just an empty container. This
ListView is powered by ArrayAdapter that holds onto the set of data
shown on the screen. So the ArrayAdapter adapt data into a list item
view that will be displayed in the ListView.

LISTVIEW + ARRAYADAPTER

ListView position 6’9603?
and here's a
T—— reusable view

— Arra yAdapter

/\ g ! o ,/- Instructions 10
p ‘( Z 7 Z |

make a list
item view

Scrap Views
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Create the Word Class

DATA STRUCTURE QUESTION

What state should a Word object contain? What is
the data type of each variabler

Plan how to create the
Word class for the Miwok
app, so we can show a list
of English and Miwok
words on the screen for
the numbers 1-10.

2 string variables for storing Miwck and English words

What methods should we haver

A method to get English translation,

and a method to get miwok translaticon

1. Create a new file called “Word.java” and add it under the
“com.example.android.miwok™ folder.
To create a new Class in Android Studio. Right click on the package in the project

directory. Go to new Class.

o
v Caapp
» [ manifests ¥ Cut o~
# v Ojava i .
 [E1com.example opY
¢ v Cares Copy Path {+¥&C
g » Ellayout Copy as Plain Text
a » Elmipmap Copy Reference Lir3eC
%}I » [dvalues [l Paste ®V
b (& Gradle Scripts ¥
" Find Usages XF7
E Find in Path... QRF
E Replace in Path... {HR
] Analyze
Refactor
Add to Favorites

" & Android resource file

@ Java Class

(3 Android resource directory
El File
EJ Package

[5] C++ Class
& C/C++ Source File
[l C/C++ Header File

i# Image Asset
& Vector Asset

Singleton

Edit File Templates...

& AN 9

When the wizard pops up, give the class a name: Word. Accept the defaults and click

Finish.

® e

Create New Class

Mame: I Word

| 14

Kind: | @ Class

~
Lo

Cancel |

Q
A

2. Define the Word class in the Word.java file with state and methods.

There should be no change in the appearance of your app yet, but be sure to run the app
on your device to verify there are no errors in your code.
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Now finish implementing the WordAdapter class by looking at the sample Android
Flavors app hosted on the server .

Adding the Remaining Words

You've successfully added a ListView and a custom ArrayAdapter to your app
to display the English and Miwok words for the Numbers category.

Step 1:

Finish modifying the ColorsActivity, FamilyActivity, and PhrasesActivity so we
see the English and Miwok translations for all words in the app.
We don't have images yet, but that will come in the next step.

Hint #1: To get started with the ColorsActivity, instead of writing all the list
code again from scratch, start off by copying the NumbersActivity code over
to the ColorsActivity file. We'll use this as a base and then modify as needed.
Rename the class to be called ColorsActivity (so it matches the name of the
file).

Step: 2
Run it on the device to make sure the ColorsActivity is displaying something -
even though it's still the wrong vocab words. We can switch them later.

Step: 3
Ok, we know the code works, we just need to swap out the numbers with the

color words. You can repeat the copy/pasting for the other activities as well.
Run your app again to make sure everything worked.

Hint #2: To save yourself some extra work, we can reuse the
activity_numbers.xml for all 4 activities, instead of updating activity_colors.xml,
activity_family.xml, and activity_phrases.xml to also have a ListView XML
element. The activity_numbers.xml has nothing specific to numbers in it
because all the words are added to the list dynamically when the app is
running via Java code.
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activity_numbers.xml file

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

<ListView xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"

android:id="@-+id/list"

android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context="com.example.android.miwok.NumbersActivity"/>

Remember the tools attribute is Numbers-specific, so we can remove that.

Let's just pick a better name for the activity_numbers.xml file to make it more
general to all the categories (not just the Numbers category). How about
renaming the file to word_list.xml?

Select activity_numbers.xml -> Refactor -> Rename:

| JoN ud839_Miwok - [~/D Rename...

DHO ¢« OO0 QAR e D> [ Fa-) P &5 Change Signature...
: ' ' ' : Type Migration... {+3F6

Eiu:SSﬂ_Himk> Einpp> B srr_> B main> 3 res ) [ layout B activity_numbers Mipke Stgtii...

‘W Android '| Q& | B Convert To Instance Method...

v Caapp

Move...

» [manifests
» [ljava Copy... F5
v [ares Safe Delete...

v Blayou Extract >

=
[ activity_colors.xml
- i

& activity_famiby.xml
= activity_main.xml

Inline... CHN
Invert Boolean...

Pull Members Up...

«] 7: Structure _ (@ Captures

= >
& activity_phrase New Push Members Down...
@ listitem.xml | 3 Cut 9 X Use Interface Where Possible...
» Edmipmap [l Copy % C Replace Inheritance with Delegation...
» [Evalues Copy Path 9C Remove Middleman...
» (2 Gradle Scripts Copy as Plain Text Wrap Method Return Value...
_ Copy Reference THRC Encapsulate Fields...
[l Paste BV i
E» Jump to Source %] Replace Constructor with Factory Method...
Find Usages \F7 E:nertlfy...
Analyze > R
_ Conver to Java
" Inline Style...
Validate . Add RTL Support Where Possible...
Add to Favorites »

Rename to word_list.xml:

.. ® . Rename

Rename file activity_phrases.xml and its usages to:

word_list.xml

Search in comments and strings

0 el e (G
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Then click the “Do Refactor” button. All occurrences of activity_numbers will
be replaced with the new name: word_list:

Find Refactoring Preview #*-

1

Ef' |? ¥ Field to be renamed to words_list, File to be renamed to words_list.xml

| =

i =

S| S|«

.
S|

E activity_numbers.xml
0% activity_numbers
Occurrences found in comments, strings and non-code files (2 occurrences in 1 file) (2 usages)
¥ Usage in comments (2 usages)
v E3app (2 usages)
¥ [ com.example.android.miwok (2 usages)
¥ (£ & NumbersActivity (2 usages)
¥ m 7 onCreate(Bundle) (2 usages)
v (C NumbersActivity.java (2 usages)
(50: 12) || activity_numbers.xml layout file.
(50: 12) || activity_numbers.xml layout file.
References in code to field activity_numbers, file (1 reference in 1 file) (1 usage)

¥ Unclassified usage (1 vsage)
v [C3app (1 usage)
v [£1com.example.android.miwok (1 usage)
¥ (€% NumbersActivity (1 usage)
v m 7 onCreate(Bundle) (1 usage)
v [ NumbersActivity.java (1 usage)
(29. 33) setContentView(R.layout.activity_numbers);

Cancel Do Refactor

[N PR [ - .. —

Step: 4
Now we can set the content view of each activity to be word_list layout.

Example:
public class ColorsActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentVview(R.Tayout.word_1list);

Be sure to delete any unused layout files such as activity_colors.xml,
activity_phrases.xml, and activity_family.xml.
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