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Types of Mobile Apps



Three Types of Apps

Created for one Responsive Versions Combinations of both
specific Platform or of Websites Native and Web apps
but wrapped within a native

Operating System app

Ability to have its own icon



Native Apps

Objective-C
Swift
I0S SDK
Java
ADT
NET(C#)

Skills Required

Hybrid Apps

HTML, CSS,
JavaScript,
Cordova/PhoneGap,
Cross platform Mobile
Development
Frameworks

Web Apps

HTML
CSS
JavaScript
JS frameworks



Native Apps

Games or consumer-
focused apps where
performance,
graphics and overall
user experience are
more important

Uses

Hybrid Apps

Apps that do not have
high performance
requirements, but
need full device
access

Web Apps

No high-performance
requirements

No need of push
notifications or access
to device functionality



How to Choose Just One
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Android Development
Tools




1
Java Development Kit

JDK 8 Update 31

Java Development Kit

Double-click on icon to install

JDK 8 Update 31.pkg




Android Studio and SDK Tools

AndroidStudioApp [ ndroidStudioProjec droidStudiocApp]

P= AndroidStudioApp Wz app B src B main es W navigation & navigation.xml = app ¥ s ¥ 7 5 LS EQ @

A navigation.xm!

Destinations Q & — [ ® > 4! ©O68% @ ® © Auwibutes a —
Type

[A activity_main (my_nav_host_fragment)
Label

register match

0 title_screen results_winner D

0 register
0 leaderboard Start Destinatiol = title_scr v
0 match
o il ¥ Argument Default Values
o .USET,WO 2 default valuc

in_game
0 results_winner # title_screen

- ‘
[ game_over A GIobaI’Actmns +
= Click + to add Actions
Trivia! v Deep Links +

Click + to add Deep Links

(0w many kb

ne_over

Design Text

ICN  Gradle build finished in 6 s 969 ms (moments ago)




Creating New Project



Select Start a new Android Studio

Project on Welcome window

* Welcome to Android Studio

One Question
D:M\AndroidStudioMSI

Android Studio

Start a new Android Studio project
Open an existing Android Studio project
Check out project from Version Control +
Profile or debug APK

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

Import an Android code sample

@) Events ¥  TX Configure ¥

Get Help «




Select Activity Type

) Create New Project
Choose your project

Phone and Tablet

Add No Activity

Empty Activity B

LJa

Fragment + ViewModel Fullscreen Activity Master/Detail Flow Mavigation Drawer Activity

Empty Activity

Creates a new empty ac




Type Application Name and Location

¥ Create New Project
Configure your project
Name
My Application

Package name

com.imranapps.myapplication

Save location

DAMyAppl
Language

Java

Minimum APl level APl 15: Android 4.0.3 (IceCreamSandwich)
Empty Activity

© Your app will run on approximately 100% of devices.
Help se

[ This project will support instant apps

Creates a new empty activity

Previous Cancel m




Understand the
Project Structure



L

Android project consist of manifest,
java, res, and Gradle directories.

app
manifests
java
com.imranapps.myapplication
C MainActivity
com.imranapps.myapplication (androidTest)

com.imranapps.myapplication (test)

java (generated)

res
drawable
layout
mipmap
values

/@ Gradle Scripts




2

Activity works as a page in application.
Located in java directory.

a5y aCtivity_main.xmil € MainActivity,Java

package com.imranapps.myapplication;
import
public class MainActivity extends AppCompathctivity {

@override

setContentView(R.layout.activity main);




3

The first method that will be executed

when app run is onCreate().

zsy aCtivity_mainxml € MainActivity Java

package com.imranapps.myapplication;

import

public class MainBActivity extends AppCompathctivity |




Every activity has layout file as its user
interface located in res/layout director

&3 activity_mainxml € MainActivity.java

<?¥ml version="1.0" encoding="utf-8"?2?> v g O Pixel™ 29¥
<androidx.constraintlayout.widget.ConstraintLayout ) . -
W 0dp | S & I

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

EINENE] @

android:layout_width="match_parent"
android:layout_height="match_parent”
tools:context=" _ MainActivity">

<TextView
android:layout_width="wrap_content"
android:layout_height="wrap_content”
android:text="Hello World!"
app:layout_constraintBottom toBottomof="pa
app:layout_constraintLeft toLeftOf="parent
app:layout_constraintRight_ toRightOof="pare
app:layout_constraintTop_toTopOf="parent”

<fandroidx.constraintlayuut.widget.ConstraintLayuu




S

To connect layout and activity,
setContentView() must be defined.

esy aCtivity_mainxml € MainActivityjava

com.imranapps.myapplication;




6

Every activity created must be registered
to AndroidManifest.xml.

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

package="com.imranapps.myapplication">

<applicaticon
android:allowBackup="true"
andreid:icon="@mipmap/ic_launcher"
android:label="My Application"
andreid:roundIcon="Emipmap/ic_launcher round"
android:supportsRtl="true"
android:theme="¢fstyle/AppTheme">
<activity androcid:name=" MainActivity">
<intent-filter>
<action android:name="android.intent.action.MAIN" />

<action android:name="android.intent.action.VIEW" />

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

</application>

(!manifest4




Creating Android
Emulator



1
Open AVD Manager via Tools > AVD Manager

Build Run gl VC5 Window Help

sidManifest. I aAMCLE ~ app

W, SDK Manager — : T : -
ctivity_mainxml € MainActivity Java we AndroidManifestxmil
I3 Layout Inspector
: _ _ <7xml wversicon="1.0" encoding="utf-g"r?r>
= HOERE R <manifest xmlns:andreoid="http://schemas.andr
Firebase

&2 App Links Assistant

package="com.imranapps.myapplication">

Tasks & Contexts <application

Generate JavaDoc.. andreid:allowBackup="true"

android:icon="@Emipmap/ic_launcher"

IDE Scripting Console
android:label="My Application”
XML Actions

] andreid:roundIcon="Emipmap/ic_ launch

JShell Console.. android:supportsRtl="true"
& Groovy Console.. android:theme="fEstyle/AppTheme">
& Kotlin <activity andreoid:name=" MainActivit



Select Create Virtual Device Button

' Your Virtual Devices
Android Studio

Name Play Store Resolution Target CPU/ABI Size on Disk Actions
Nexus 5X APl 29 1080 x 1920: 420dpi 29 Android 10.0 ogle APls) %86 35¢ [ 2V R 4

Pixel 2 APl 27 1080 x 1920: 420dpi y Android 8.1 (Google APIs) %86 36C b S v

Pixel 3a APl 29 1080 = 2220: 440dpi ! Android 10.0 (Google APls) %86 16 C | N 4




Select Device Type and Screen Resolution.

® Virtual

Select Hardware
Android Studio

Choose a device definition

L[ Pixel2

Category Name ¥ Play Store i Resolution Density
™ Pixel XL 5" 1440%2560 560dpi

m etz oo 80x2160  400dpi —_— .
Si

Ratio:  long

Near OS ixel 2 : .
Wear OS Pixe Density: 420dpi

Tablet Pixel 3 XL 6.3" 440x 560dpi
Pixel 3 ) 1080x2160  440dpi
Pixel 2 XL 599" 1440%2880  560dpi
(I NN A ()
020 420dpi

Nexus S 0" 480x800 hdpi

New Hardware Profile Import Hardware Profiles Clone Device..




Select Android Version

® Virtual

System Image
Android Studio

Select a system image

Recommended x86Images Other Images

Release Name APl Level + Target
R Download
APl Level

R

Q Download
Pie Download
Oreo Download ) N ] Android

Oreo Download / | Google Inc.
Nougat Download

Nougat Download

ommend the ogle Play images because this
device is compatible with G

Questions on APl level?

See the

© A system image must be selected to continue.

Cancel




Type Emulator Name

Android Virtual Device (AVD)

Android Studio

Verify Configuration

AVD Name | G IR o] AVD Name

CDh pixel2

The name of this AVD.

Startup orientation

Portrait Landscape

Emulated

. Graphics:  Automatic
Performance phics

Frame Enable D

Show Advanced Settings

Previous

Cancel




Select the emulator name and click Launch icon or Play Button

' Your Virtual Devices
Android Studio

Type Name Play Store Resolution Target CPU/ABI Size on Disk Actions
Mexus 5X API 29 x 1920; 420dpi 9 Android 10.0 (Google APls) x86 b S

Pixel 2 AP1 29 1080 = 1920: 420dpi 29 Android 10.0 (Google APIs) x86 513 MB [ P 4

Etl Pixel 3a API 29 1080 = 2220: 440dpi 29 Android 10.0 (Google APls) 6 46 GB [P S 4

+ Create Virtual Device...




6

Finally Emulator will Start




Running Android
Project on Emulator




L

Select Run > Run ‘app’.

iManifestxml [app] - Android 5tudio
EMY 100is vCS Window Help

ST <

droidManifest.xml

£+ Debug "app’ ShifteFg :"utf-8" 2>
y: / /schemas

(71 Profile ‘app’ rapplicatio

» Run.. Alt+Shift+F10
5 Debug.. Alt+Shift+F9




2

Select Launch emulator and emulator name or select
Choose a running device if you have running emulator

Choose Device

Choose a running device

(*) Launch emulator

Android virtual device: MyEmulator

Use same device for future launches

Cancel



Running Android Project
on Android Device




* Settings

[ A I anguage & input

£ Backup & reset
ACCOUNTS

8 Google

-+ Add account

SYSTEM

@© Date & time

¥ Accessibility

& Printing

{ } Developer options

@ About phone

L

On Android device, select
Settings > Developer Options.
Enable USB Debugging.

v

il T u
( * Developer options ON

Stay awake
Select runtime
I

Enable Bluetooth HCI snoop lo

lure a t ' d
Process Stats
DEBUGGING
USB debugging 7

Revoke USB debugging authorizatio

Power menu bug reports
}e option in power menu |

» bug report

3

The computer's RSA key
fingerprint is
7C.CO:4A:20:5A:FC:159D:06:7B:8
B:78:46:80:81:2E

Always allow from this computer

Cancel OK



2

Connect Android device to the computer
via USB cable

Build your project on Test it In real-time on
your computer your device




Anatomy of
Android Application




Java
res/drawable-hdpi
res/layout
res/values
AndroidManifest.xml

build.gradle

%1 Android
¥ [app

-

manifests
@ AndroidManifest.xml
_iEl"n."E
com.exampletutonalspoint?.myapplication
com.example.tutorialspoint?.myapplication (androidTest)

com.example.tutonalspoint/.myapplication (test)

drawable
layout
& activity_main.xml

mipmap

ic_launcher.png (3]
values
& colorsxml
dimens.xml (]
£ strings.xml
& stylesxml
Gradle Scripts
build.gradle (Project: MyApplication)
* build.gradle (Module: app)
=] proguard-rules.pro (ProGuard Rules for app)

il gradle.properties (Project Properties)

o settings.gradle (Project Settings)




Directory &
Resource Type

0O N o orn A WO N =

anim/
color/
drawable/
layout/
menu/
raw/
values/

xml/



Common Layouts

Linear Layout Relative Layout Web View

<html>
<!-- web page -->
</html>
|




Layouts with an Adapter




Constraint Layout

Android Studio

i
|

(i

M.W:;m,

X

(650) 555-1234
Google Voice

(650) 555-4321
Mobile

studio@android.com
Work

»
I

ImageView

phone_number
type_of_phone_number

phone_number
type_of_phone_number

studio@android.com
Mlark




Android Permissions

Protect the privacy of an Android user



Types of Permissions

Normal Permission Dangerous Permission

android:name="androlid.permission. INTERNET" />

android:na —"anﬂrﬂiﬂ.permissinn.EHAHEE_HIII STATE" />
android:name="android.permizssion.BLUETOOTH" />

android:na —"nndrnid.pertissicn.EHAHEE HETWORE STATE"/>
android:name="android.permission.ACCESS WIFI STATE"/>

on.BEAD GSERVICES"
andrmid:name="anﬂrclﬂ.per11551cn.LAHEHA" />
android:name="android.permiz=zion.CALL PHONE" />
android:name="android.permission.WRITE EXTERNAL STORAGE" />
android:name="android.permission.SEND SM5" />
andraid:name="nniruld.par11551un.RELEIME SMS" />
android:name="android.permizszion.GET ACCOUNTS" />
android:name="android.permizzion.READ PHONE STATE" />

oo

android:name="android.permission.ACCESS FINE LOCATION" />

oo

gndroid:name="android.permission ACCESS COARSE LOCATION"




Different Pixel densities

3X 4x
»
BASELINE S \\~ ’\\~ "
d L

MDPI HDPI XHDPI XXHDPI XXXHDPI
~160 DPI ~240 DPI ~320 DPI ~480 DPI ~640 DPI

1x 1.5x 2X




Most Used
Android View Classes



a 5SS4:android_phone - = |

Text View % : l
. . - Radio Button
!sl Different_views E
ame

‘ Ram Kumaﬂ }
|

Text View
EditText
Button

Edit Text ‘
View v/ FormGet ®) FormGet

MailGet MailGet

I
Check Box _ ‘ Image Button

View Date OF Birth SMTWTFS View

ImageView

2829301 2 3 4

ImageButton
CheckBox

Radio button

2856 7 8 91011
912131415161718
019202122232425

262728293031 1 Date
Picker

RadioGroup

O© 00 N o0 o & WO N =

Spinner




android:id

android:layout_width

android:layout_height

android:layout_margin

Layout
Attributes

android:layout_gravity
android:layout_weight

andaroid:layout_x

android:layout_y

O© 00 N o0 o & WO N =

android:padding



v

> OnCreate()

OnStart() OnRestart()

OnResume()

Activity

Lifecycle

OnPause()

—
—
—

OnStop()

OnDestro\)




Creating User
Interface



L

Open your xml layout file in layout directory

|2

manifests

'+ 1 Proj

java

drawable
layout

g5 activity_main.xmil

@
i
L]
[
LAk}
L
S
o
LA
L
o
r
[ ]

mipmap
values
res (generated)

@ Gradle Scripts




Add widget like Text, Button, List and Configure Widget Properties

g3y Activity_mainxml € MainActivityjava we, AndroidManifestxml

xml wversion="1.0" encoding="utf-8"?2> O Pixel ™
<androidx.constraintlayout.widget.ConstraintLayout xmlns:andreoid="http://sch: .
xmlns:app="http://schemas.android.com/apk/res-auto” 1 0dp S 7
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent”
android:layout_height="match_parent"”

tools:context="_.MainActivity">

<TextView
android:layout width="wrap_content”
android:layout_height="wrap_content"
android:text="Hello World!"
app:layout_constraintBottom toBottomOf="parent”
app:layout_constraintLeft_toLeftof="parent"
app:layout_constraintRight_toRightOf="parent"
android:textSize="30dp"
app:layout_constraintTop_toTopOf="parent" />

</androidx.constraintlayout.widget.ConstraintLayout> Hello World!




Manipulating Widget



L

Open activity file that use
activity_main.xml layout in java directory.

Android = esy Activity_mainxmil € MainActivity.java me: AndroidManifestxml
app package com.imranapps.myapplication;

manifests

e AndroidManifestxml import

java
com.imranapps.myapplication public class MainActivity extends AppCompatActivity
€ MainActivity
com.imranapps.myapplication (an:

com.imranapps.myapplication (tes of

drawable

layout

ey activity_main.xml
mipmap

values

@ Gradle Scripts




2

Create objects of the widgets in activity
file that you want to manipulate.

o public class MainActivity extends ActionBarActivity {

TextView txtName;
Button btnProcess;

@0verride

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




3

Connect the objects with widget id in
xml layout inside onCreate() method

@0verride

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




4

Add event handling to button object.

btnProcess.setOnClickListener(new View.OnClickListener() {
a0verride
public void onClick(View v) {

}




Building an APK File



L

On Build, select
Generate Signed Bundle/APK.

Analyze Refactor m Run Tools VCS Window Help

—— res ™\ Make Project Ctrl+F9

Make Module "app’
B — o at it we AndroidManifest.x

Edit Build Types...

i icoding="utf-8" 2>
Edit Flavors...

wyout.widget.Cons
Edit Libraries and Dependencies...

Select Build Variant...

'schemas .android.

J/echemas . androi

pplication Build Bundle(s) / APK(s) Y ith="match parent

Generate Signed Bundle / APK... _.ght="match pare

pplication (an: Analyze APK.. tinActivity">
pplication (tes Deploy Module to App Engine...

Clean Project
:_width="wrap co
Rebuild Project :_height="wrap_ co
android:text="Helloc World!"




2
Choose Android App Bundle or APK and Click Next

¥ Generate Signed Bundle or APK

() Android App Bundle

Generate a signed app bundle for upload to app stores for the following benefits:

® Smaller download size
® On-demand app features
® Asset-only modules

Learn more
O APK

Build a signed APK that you can deploy to a device




3

Now you will need to create KeyStore path. Click on Create new.

¥ Generate Signed Bundle or APK

Module

Key store path

Create new... Choose existing...
Key store password
Key alias

Key password

|| Remember passwords

Previous m Cancel




4

Now locate key store path in your system where you want to
save jks file of your project. Fill the other details and click OK.

#) New Key Store

Key store path:  D:A\MyApplication\appstorekey.jks

Confirm;  ee




S

Click Next.

¥ Generate Signed Bundle or APK

Module

Key store path D:AMyApplication\appstorekey. ks

Create new... Choose existing...
Key store password | seeess
Key alias key0

Key password

|| Remember passwords

Previous m Cancel




S

Now edit the destination folder of signed apk file, choose build
type and select signature versions. Finally click Finish.

¥ Generate Signed Bundle or APK

Destination Folder:  DAMyApplicatiom\app

debug

release

Build Variants:

Signature Versions: &4 V1 (Jar Signature) W2 (Full APK Signature) Signature Help

Previous m Cancel Help
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