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Name Internal codename Version number(s) AP level Initial stable release date
Android 1.0 — 1.0 1 September 23, 2008
Android 1.1 Petit Four 1.1 2 February 9, 2009
Android Cupcake Cupcake 1.5 3 April 27, 2009
Android Donut Donut 1.6 4 September 15, 2009
Android Eclair Eclair 20-21 5-7 October 27, 2009
Android Froyo Froyo 22-2.23 8 May 20, 2010
Android Gingerbread Gingerbread 23-237 9-10 December 6, 2010
Android Honeycomb Honeycomb 3.0-3.2.6 11-13 February 22, 2011
Android Ice Cream Sandwich Ice Cream Sandwich 40-4.04 14-15 October 18, 2011
Android Jelly Bean Jelly Bean 41-4.1.2 16 July 9, 2012
Android KitKat Key Lime Pie 4.4 -4.4W.2 19-20 October 31, 2013
Android Lollipop Lemon Meringue Pie 5.0-5.1.1 21-22 November 4, 2014
Android Marshmallow Macadamia Nut Cookie 6.0-6.0.1 23 October 2, 2015
Android Nougat New York Cheesecake 7.0-7.1.2 24 - 25 August 22, 2016
Android Oreo Oatmeal Cookie 8.0-8.1 26-27 August 21, 2017
Android Pie Pistachio Ice Cream 9 28 August 6, 2018
Android 10 Quince Tart 10 29 September 3, 2019
Android 11 Red Velvet Cake 11 30 September 8, 2020
Android 12 — Android 12L Snow Cone —Snow Conev2 | 12-12.1 31-32 October 4, 2021
Android 13 Tiramisu 13 33 August 15, 2022

Android
versions
history
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Application Fundamentals

* The Android operating system is a multi-user Linux system
* By default, the system assigns each app a unique Linux user ID

* Each process has its own virtual machine (VM)

* Every app runs in its own Linux process




APP Components
e

Activities Handle Ul and interact with user
Ex: A photo app calls an email app to share photos

Services Run background process
Ex: Music playback

Broadcast Receivers Receive system events
Ex: Alarm, battery low, ...

Content Providers Manage APP data
Ex: SQLite database



Recommended app architecture

Ul Layer

Domain Layer (optional)

Data Layer




Activities

* Activity enables one app to invoke another app

* One screen, one activity

* Use Intent to communicate




Services

Running in background
Create a background service
Send work requests to a service

Report work status

Bound services




Broadcast Receivers

* Send or receive broadcast messages from the Android system and
other Android apps

* Publish-subscribe design pattern

* Messages are wrapped in Intent




Content

AbstractThreadedSyncAdapter P . d
T l l—T * Sharing data with other apps
Sending data t idget
ending data to a widge

* Returning custom search
suggestions through the search

framework using
SearchRecentSuggestionsProvider

s Search

- Synchronizing application data
with your server using an
implementation of

AbstractThreadedSvncAdapter
Loading data in your Ul using a
CursorLoader

Data storage Data storage

Other applications 3 ContentProvider



https://developer.android.com/reference/android/content/SearchRecentSuggestionsProvider.html
https://developer.android.com/reference/android/content/AbstractThreadedSyncAdapter.html
https://developer.android.com/reference/android/content/CursorLoader.html

Intent and Intent Filters

* A message object used to invoke other components
* Starting an activity

* Starting a service

* Delivering a broadcast

* Explicit intents and implicit intents

J Intent ] i Intent l
F ‘ \\ t'l h N

, \ ,
startActivity() \ ,f‘ onCreate()
|

v Implicit Intent Delivery

Android Activity B

System



Other Components
- 0000000000

Fragments Represent a behavior or a portion of user interface in an
Activity

Views Ul elements that are drawn onscreen including buttons, lists
forms etc.

Layouts View hierarchies that control screen format and appearance
of the views

Intents Messages wiring components together

Resources External elements, such as strings, constants and drawable
pictures

Manifest Configuration file for the application



Android Jetpack

Data Binding
Lifecycles
LiveData
Navigation
Paging

Room
ViewModel
WorkManager

Android KTX
AppCompat
Car
Benchmark
Multidex
Security
Test

TV

Wear OS By Google

Architecture

Foundation

Android
Jetpack

Behavior

Animation & transitions
Emoji

Fragment

Layout

Palette

ViewPager2

WebView

CameraX

Media & Playback
Notifications
Permission
Perferences
Sharing

Slices




Install Android Studio

android
studio

Android Studio provides the fastest tools for building apps on every type of Android
device.

Android Studio Chipmunk | 2021.2.1 Patch 2 for Windows 64-bit (929 MiB)

( Download options ) ( Release notes )



https://developer.android.com/studio

Android Studio

Android Studio Color th
O t S Choose the color theme you want

Darcula

Projects ntelliJ Light Clle ”A” SettlngS” tO CheCk plug'n
version

High contrast
Plugins DE font: | 12

Learn Android Studio . . .
Adjust colors for red-green vision deficiency




Check Android SDK version

ehavior * System Settings * Android SDK

Go to Appearance & Behavior -
System Settings - Android SDK

Android SDK version should be 12
(API level 31)

> Editor

Plugins




Check Android SDK Build-Tools version

stem Settings * Android SDK

You can choose to click “Show

Package Details to select a specific
version

Please check the box to install
these SDK Tools

Keymap

> Editor




Create an Android Project

Click New Project

Welcome to Android Studio (Administrator)




Create an Android Project (Cont.)

Choose “Empty Activity”
'_1 I-'_[:;E - No Activity Basic Activity Basic Activity (Material3) Cl iC k " N eXt ”




Create an Android Project (Cont.)

New Project

Sy Remember the “Save location” you
set

Language choose “Java”

Click “Finish”




build.gradle (:app) activity_mainxm MainActivity.java

Project Files

You can use the Project Structure dialog to view and edit your project configuration

W Project

manifests )
: , , plugins {
AndroidManifestxm .
: id
Java

com.labl.helloworid

Structure

- O

app > java >
com.labl.helloworld >
MainActivity

MainActivity

com.lab1.helloworld android {

com.lab1.helloworld compileSdk

drawable : defaultConfig {

o applicationId
activity_main.xm e

B minSdk

targetSdk

* Resource Manager

app > res > layout >
activity_main.xml

versionCode
versionName

app > manifests > oo
AndroidManifest.xml gradle (Module: Lab1.app)

gradle-wrapper.properties

testInstrumentationRunner

proguard-rules.pro

Gradle Scrlpts > il gradle.properties buildTypes {

settings.gradle release {

bU'IdgradIe il local.properties




build.gradle (:app) activity_main.xm MainActivity.java

You can use the Project Structure dialog to view and edit your project configuration

W Project

manifests :

: D plugins {
AndroidManifestxm :

: id

Java

tructure

com.labl.nellowor

- 5

MainActivity

com.lab1.helloworld android {
com.lab1.helloworld compileSdk
res

> drawable : ® gefaultConfig {

[ ]
I I ‘ | r- | | 2 v B layout applicationId
l | . a e . activity_main.xm minSdk

targetSdk

E
o
o
@
=
B
3

> Re

versionCode

% Scri ersionName
v @ Gradle Scripts versionNai

build.gradle
& build.gradle (Module: Lab1.app) testInstrumentationRunner
i| gradle-wrapper.properties
proguard-rules.pro
iI gradie.properties buildTypes {
settings.grad release {
i1 local properties

minSdk (lowest possible) <= targetSdk == compileSdk (latest SDK) <= build-Tools Version (latest Build-Tools)




Dependencies RilB

« Modules Declared Dependencies esolved Depen... —
- debug
Dependency Configuration debugAndroidTest
appcompat:1.3.0 implementation debugUnitTest

If a d e pe n d e n Cy h a S a ti I d e, constraintlayout:2.0.4 implementation release

espresso-core:3.4.0 androidTestimplementation releaseUnitTest

a n ewe r Ve rS i O n Of t h e Dependencies junit:1.1.3 androidTestimplementation
dependency is available Junit4.13.2 testimplementation

implementation

w2 LS Qo

Run Anything..

com.google.android.materia
Artifact Name: materia
B Project Structure..  Ctrl+Alt+Shift+S

Requested Version:  1.4.0
Configuration:

+ Update




Run Your App

On real device (Your phone)
Enable USB debugging
Settings - System — About Phone = Build number (CLICK 7 TIMES)
Developer options -> USB Debugging (Allow)

Click Run ’
o 1 vakialy ! ‘? ® Select Deployment Target *
. | Settings Ql € i

Reguiatory Information

© Language & input ©  Backup &reset
$end feedbock about this device

© Bockup & reset System X
Medel tumbes Deskt?pl ba;ckup passwd — Allow USB debugging?
Mosss 1 backups a ntly protected

© Dae&time USB debugging is intended for

yitem S ik development purposes only, Use it to
Andeesd veesion R a 0 copy data between your computer
« I Screen will nevee sieep wheie chaeging andyouldevice,insxauawsonm
©  Date & time T  Accessibility dovice without notification, and read
data.
Bistiad viaiser Enale BusosiHCl oy [ leg
MIOA 20802 2 Japtute oll blueto otsin 3 fle :
T  Accessibily & Printing CANCEL| 0K
Kernel version Process Stats
1 4 0-00eHd Geeky stats about renning processes
& Printing 04 i) I O 00 ' {}  Developer options
Moo 0t 20220631 Ut ‘
Dedugging
O 5"”"‘"“‘ About phone aﬁdebugglng




Create Android Virtual Device

Click Device Manager

reate(Bundle sz
( edIns

'(R.layout.




Create Android Virtual Device (Cont.)

Click “Create Device”

Select a device > Next

0 Select Hardware

Choose a device definition

ChO Pixel 4




wnload System Image

rtual Device Config

System Image

Select a system image

Recommended x86 Images Other

Release Name APl Level -

Click
Download

Google Inc.

em Image

x86_64

recommend these Google Play images because this
vice is compatible with Google Play.

Questions on APl level?

See the

A systemn image must be selected to continue.




Today's Assignment




Simple Text Sending APP

Create a layout that includes a text box and a button

Sending the content of the text box to another activity

My First App

Enter a message SEND




Hierarchy of Layouts

A }

View View View




Code Refactor Bui

op | & Translations Editor & app L, Pixel 4 API 31 o °
@ = activity_mainxm ringsxm @& Translations Editor MainActivity.java a I I g e t r I I I g S

+ = & | ShowAll Keys Show All Locales S ?

Key Resource Folder Untranslatable Default Value
’ app_name app/src/main/res Hello World v
. edit_message app/src/mainires Enter a message 2 a p p > res > va I u es >
com.lab1.helloworl button_send  app/src/main/res
com.lab1.helloworld 1 I
i strings.xm

darawable

res

ayout

strings.xml -> Open Editor

colors.xm

stringsxm

Add Key

themes.xm|

Xm

> @ Gradle Scripts

Add two string pairs (key
=> value):
edit_message => “Enter a
message”

button_send => “Send”

nea [

ima0|dxg 34 20|

Key: button_send

Default value: Send

do3EINWT g

Translation:

B Terminal £ Logeat

minutes ago)
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Set Button & PlainText Margin

Select the button and open the Attributes window

Set right and Top margin to 16

Select PlainText and set left and Top margin to 16




Start Another Activity

Open MainActivity.java and add “sendMessage()”
Auto fix error (Alt + Enter)

Ex: “Import classs” | Y

public class MainActivity extends AppCompatActivity {
@Override
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity main);

}

[** Called when the user taps the Send button */
public void sendMessage(View view) {
// Do something in response to button

}
}




Assign sendMessage() to Button onClick

activity_main.sanl rimgs.xr & Translations Editor
lit BN Design
Q o Jity_main.sm < 32 ) Lab att Q - —
Bl Button @& ©F 16dp g 3 T [ button
mageButton - alpha

hipGroup ~ Common Attributes
hip
Widgets = =
g= heckBox
RadioGroup

RadioButton

oggleButt...
eciTexiTextPe rsox Name

backgroundTint
onent Tree backgroundTintMo.

- ConstraintLayout

editTextTextPerson... iconPadding
Dutton iconTint

iconTinth




Build an Intent

public class MainActivity extends AppCompatActivity {
Il EXTRA _MESSAGE is just a Key, and you can pick any string (ex: "ABC")
public static final String EXTRA_MESSAGE = "com.lab1.helloworld. MESSAGE";
@Override
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity _main);

}

[** Called when the user taps the Send button */
public void sendMessage(View view) {
Intent intent = new Intent(this, DisplayMessageActivity.class);
I/l R.id.editTextTextPersonName is set in activity _main.xml > PlainText > attributes > id
EditText editText = findViewByld(R.id.editTextTextPersonName);
String message = editText.getText().toString();
intent.putExtra(EXTRA_MESSAGE, message);
startActivity(intent);




Explain code in SendMessage()

* The Intent constructor takes two parameters:

> A Context as its first parameter (this is used because the Activity class is a subclass of
Context)

> The Class of the app component to which the system should deliver the Intent

* The putExtra() method adds the EditText's value to the intent. An Intent can
carry data types as key-value pairs called extras.

* Your key is a public constant EXTRA_MESSAGE because the next activity
uses the key to retrieve the text value

* Define keys for intent extras using your app's package name as a prefix to
make unique keys

* The startActivity() method starts an instance of the DisplayMessageActivity
specified by the Intent



Create DisplayMessageActivity

In the Project window, right-click
the app folder and select New >
Activity > Empty Activity.

In the Configure Activity window,
enter "DisplayMessageActivity"
for Activity Name and

click Finish (leave all other
properties set to the defaults).




Add a TextView to DisplayMessageActivity

Open the file app > res > layout > activity _display _message.xml

In the Palette window, click Text and then drag a TextView into the
layout

Create one more constraint from the top of the text view to the top
of the layout, so it appears as shown in figure below




Display the Message

* Add the following code in “DisplayMessageActivity.java”

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
setContentView(R.layout.activity display message);
I/ Get the Intent that started this activity and extract the string
Intent intent = getintent();
String message = intent.getStringExtra(MainActivity. EXTRA MESSAGE);
/I Capture the layout's TextView and set the string as its text
TextView textView = findViewByld(R.id.textView);
textView.setText(message);



Add Navigation

* Open the file at app > manifests > AndroidManifest.xml

* Locate the <activity> tag for DisplayMessageActivity, and replace it
with the following

<activity android:name=".DisplayMessageActivity"
android:parentActivityName=".MainActivity">
</activity>




Final Result

Click Run p»
Send “Hello World!” message in your APP!

Show your result to TA

V'41l 700

My First App < My First App

Hello world! SEND Hello world!




