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Android Introduction

e An operating system and progromming platform
For mobile phones and other mobile devices, such
os tablets.

e Can run on many difFerent devices from many
different manufacturers.

e Includes a software development kit (SDK) to
write orignal code and assemble software
modules to create apps for Android

® Provides a marketplace to distribute apps.

® Represents an ecosystem For mobile apps.
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Android Architecture

Android is an open source, Linux-based software stack
created For a wide array of devices and form Factors



User
Apps

System Apps

Java APl Framework

Native C/C++ Android
Libraries Runtime

Hardware Abstraction
Layer (HAL)




Android Architecture

APPS

User opps live at this level
along with core 9y<5+em apps
For emai, sMs messaging,
calendars, internet browsing,
and contacts.
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Java APl framework

All Features fFor Android
development, such as Ul components,
resource management, and \ipecycle
moanagement, are available through

applicaﬁon Pr‘oar‘amming inter-faces
(APIS).



Android Architecture
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Libraries and Android Runtime

Each app runs in its own process, with
its ownh instance of the Android
runtime. Android includes a set of core
runtime libraries that provide most of
the  Functiondity of the Java
programming language. Many core
Android  system  components  and
services are built From native code
that require native libraries written in C
and C++ which are avaidble to apps
thirough the Java AP Fromework
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Hardware Abstraction Layer

Provides standard interfaces +that
expose device hardware capoabilities
to the

Fromework.

hi@her—level Java API

consists  of multiple
lbrary  modules, each of  which
implements an interface for a
specific type of hardware
compohnent, such as the camera or

Bluetooth module.



Android Architecture

5. Linux Kernel

The Foundation of +the Android platform The
layers adbove the Linux kernel rely on the Linux
kernel  for  threading  low-level — memory
monogement, ond other underlying functionality.
Enables Android to toke odvantage of Linux-based
security fFeatures and alows device
manufacturers to develop hardware drivers for a
well-known kernel.







Activity LLPecycle

To navigate +ransitions between
stoges of +the activity Iif—ecycle,
the Activity class provides a core
set of six cadlbacks: onCreatel),
onsStart), onResumel), onPausel),
onS’roP(), and onDesh*oy(). The
system invokes each of these
calbacks as an activity enters a
hew state.

onCreate()

v

onStart() -+ onRestart()

‘ A

User navigates
'S onResume()

to the activity
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App process | ""' Activity "‘I
\ Killed ) . running
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Another activity comes

nto the foreground
9 User returns

+ to the activity

Apps with higher priority
need memory onPause()
|

The activity is

no longer visible )
‘ User navigates

to the activity

onStop() J

|
The activity is finishing or
being destroyed by the system
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onDestroy()




Application LiPeCycle

When user start an app, the app's main
activity ("Activity 1N is started comes
to the Foreground, and receives the
user focus.

Wheh user start a second oactivity
("Activity 2, a new activity is created
ond started ond the main activity is
stopped

Wheh use donhe with the Activity 2 and
havigate back, Activity | resumes.
Activity 2 stops and is no longer
heeded.

= the user doesn't resume Activity 2,
the system eventually destroys it

Start

Navigate

/ Activityz\/' back \

Activity 1

Activity 2

Activity 1
(stopped)

Activity 2

Activity 2
destroyed

! Activity 1 ‘






Explicit Intent

Present in the same
aPPIicaﬁon helps navigaﬁna
from one activity  to
another. Eg Throwing a ball
to particular person and
asking him to catch it
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Activity

Screen 1

SWITCH TO SCREEN 2

MainAcﬁvi-l-y

In Main Ac+ivi+y a text Screenl is
aodded A Button SWITCH TO
SCREEN2 is dso added When
the Button is clicked it will move
to SeconalAc+ivi+y with the help
of Explicit Intents
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Activity

SecondActivity

Screen 2

1t has a text hamed as ScreenzThis
activity is ossocioted with a
diffFerent xml File eq
ac+ivi+y-second.xml




WhatsApp

Implici+ Intent

Not Speciﬁc to particular application
When the user wants to open a link
he has 4 choices hamely Whatsapp,
News Feed, Telegrom ond ShareMe
ond he can choose one omong them
Eg Throwing a bol and anyone can
cotch it.



Ul Design

ViewGroup and Layouts

1 Ohe or more views can be grouped
together into one GroupView. It
includes Layouts.

Unit of Measurement

2 Specikying the size of oan element on oan
Android.
° Densi’ry—indepenclem Pixels (dP)z For Views

° Scale—independem Pixels (9[3): For text

Screen Densities
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Can be low, medium, high and extra
hiﬂh.



View

Every User Interfoce
Element is a View.




View Classes Examples

Phong number
BUTTON ANEELE

Button EditText Slider RadioButton

R adioButton

Button class EditText class Slider class closs




\/lewétr'oup

Viewelements can be grouped inside a
ViewGroup, which acts as a container.
The relationship is parent-chid, in which
the parent is a ViewGroup, ond the child

is a View or anhother Viewérroup.

View

Groups

W
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https://developer.android.com/reference/android/view/ViewGroup.html




Types OF Layout

LinearLayout

RelativeLayout

. .-
GridLayout

TableLayout

LhearLayout
A group of chid View elements Posi+ionecl and
alignecl horizontally or vertically.

Kela-l-iveLayw+

A group of chid View elements in which each
element is positioned ond odligned relative to
other elements within the ViewGroup.

TableLayou+
A group of chid View elements ar‘r‘anged into
rows and columns.

érridLayou+
A group that places its chid View elements in a
rectangular 9r'id that con be scrolled

ConstraintLayout

A group of chid View elements using
conhstraints, edﬂeg, and ﬂuidelines to control
how the elements are positioned relative to
other elements in the layout. Easy to click and
dr‘ag View elements in the layout editor.


https://docs.google.com/spreadsheets/d/1QPl2bYZEjBu5URW5yVSPZDyVoc-Y42kqElvYpUxG3I8/copy

Linear'Layou-l-

The Iayoqu orientation is either
horizontal or vertical. The
important attributes are
orientation, Wei h’r,V\lidJrh,Weiath,
Margin ond Pa dina. The small
Piaure shows that all three
TextView occupies same space
with  the help of weight
attribute
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Relative to Parent

The Blue color screen is the Parent
view. In the First image the child text
Tomil is to the left aond top of the
parent. In the second imoge the child
text Tamil is to the right and top of
the parent. In the third one the child
text Tamil is to the bottom and lef+
of the parent and in the last one the
child text is at the Bottom and right
of the parent

Bottom

Bottom

Bottom

Bottom



Relative to 5iblin99

The First image shows the Parent
view. The second image shows the
chid view inside the parent In the
third image to the right of the child
image there oare two other child
views or siblings

.Iam .

Child View
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Studentinfo

Name Vini

Roll No 415

Class_study Il MSc

Department CS

College GAC

Add

Name: Vini

Rollno: 415
Class_Study: Il MSc
Department: CS
College: GAC

TabIeLayou+

Name TextView and EditText to enter Name is
kept in a TableRow. TextView Rollno ond the
correspondinﬂ EditText ore placed in the
second row. Classﬂerucly and correspondina
EditText is placed in the third row. Department
along with EditText is placed in the fourth row.
College and its associated EditText is placed in
the Fifth row. The table contains 5 rows and
two columns.



F—'r'ameLayou-I'

Another Exciting Layout is the Frame
layoqu. + works lke a stack. The most
recent view is Placeol at the top.

Over the rainbow image the Fish image is
Placed ond over the Fish image the text
‘'Swim With Me" is Placed

'm@mérband “‘Brfl!
, F/sl\}.




Con9+rai|1+Layou+

The Constraint widget shows the six
constraints Start, End, Top, Bottom,
Vertical Bias, and Horizontal Bias
included  For  EditText that is
immediately refected in code.

The constraints included can be deleted
aos well

Constraint Widget
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" Constraints
. Start — StartOf parenf] (= cdp)
“Lo End — EndOf parent J-500)
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Grid_View

aridview

A view group that display items in two
dimensional scroliing ﬁr'id (rows and
columns). The grid items are automatically
inserted to the layout using a ListAdapter.
Users con  select any ﬁrid item by
clicking on it. it is scrolloble by default.



List_View

Malligai

- ListView

Kuvalai

Sevandhi

e A Viewaroup that displays a
Manoranjitham vertically-scrolloble  collection of  views,
where each view is Po«;iﬁoned immedia+ely
below the previous view in the list

Aambal
Makilam

Paneer e The ListView displays the names of
different Flowers. When the hame is
clicked The nome of +he corr‘esponchna
Thamarai Flower wil display as a Toost message,

Brahma Kamalam

Kondrai




Wialge-fs

Represents a reusable portion of app's Ul



Wlalge+9

A miniature app view that appears on the
Andrroid home screen and can be updated
periodically with new data. App widgets
display small amounts of infFormation or
perform simple functions such as
showing the time, summarizing the day's
calendar events, or controling  music

Playback.




GUI_Widgets

GOVERNMENT ARTS COLLEGE

CHANGE FONT SIZE

CHANGE FONT COLOR

Widget

This widae+ will change the
Font size and color of the text
GOVERNMENT ARTS
COLLEGE



Fr'agme ht

Represents a reusable portion of app's Ul



Fr'agmen+

A self-contained component with its own user interface (U
and IiPecycle that can be reused in different parts of an

app'f—; Ul

Can be a static part of the Ul of an Activity, which means
that the Fragmerﬁ' remains on the screen durin@ the entire
IiPecycle of the Activity. However, the Ul of an Activity is
more effective iF it adds or removes the Frogment
dynamically whie the Activity is running

Example of d\/namic Fr'a@merﬁ is the DatePicker which
display; a dialog window Ploa-Hng on top of its Activity
window when a user +aP9 a button or an action occurs. The
user coan click OK or Cancel to close the Frogment.

2017

Mon, Apr 24

April 2017
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https://developer.android.com/reference/android/widget/DatePicker.html

Fragmentdemo

FRAGMENT ONE

FRAGMENT TWO

Fragment One

F—'r'agmen+

When the Application runs it shows this
-Pr'agmenJr with two buttons FRAGMENT
ONE and FRAGMENT TWO and the
displayed text as Frogment One



Fragmentdemo

FRAGMENT ONE

FRAGMENT TWO

Fr'aamen’r

When the Button FRAGMENT TWO is
clicked the background changes along
with the textit FRAGMENT ONE is
clicked the laackar'ound changes again
alonﬂ with the text Fraamerﬁ One



\/lewPaaer'

A layout manager that lets the user PHP left+ and right
through 'pages (screens) of content.



ViewPager

often used in conjunction with Fragment, which is a convenient way o
supply and manage the liFecycle of each 'page’. ViewPager dlso provides the
ability to swipe "Pages" horizontally.

A ViewPager is used within the root layout to switch chid screens. This
provides the ability For the user to swipe from one chid screen to
another. Users are able to havigate to silolinﬁ screens by touching and
dragging the screen horizontally in the direction of the desired adjocent
screen.

Swipe views are most appropriate where there is some 9imi|ari+y in
content type among silolinﬁ pages, ond when the number of 9iblin39 is
relaﬁvely small.


https://developer.android.com/reference/android/app/Fragment.html

Dial og

Small window that prompts the user to make a
decision or enter additional information.



Dialog

A c/ialog is a window that appears on top of
the display or Fils the display, interrupting the
Flow of Activity. Didlogs infForm users about
a specific task and may contain critical
inFormation,  require decisions, or involve
multiple tasks.

For example, an dlert dialog might require the
user to click Continue after reading it, or
give the user a choice to agree with an
action by clicking a positive button (such as
OK or Accept), or to disagree by clicking a
negative button (such as Cancel)

Use Google'slocation
servie!

Discard draft?

CANCEL  DISCARD

Set backup account

®  usemamegmal com
®

% yser020qmal com
@

add account
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Student Details &= e

Rollno :1

Name :Radhe RoliNo
Age 20
Gender:Female

40

Alert Dialog

Name Bhuvan

22
Age

Rollno :2
Name :Varsha
Age 21
Gender:Female

E

Gender

Student Details dler+t dialo.ﬁ appears

Rollno :3

Name :Vini ADD UPDATE VIEW DELETE
Age 21

Gender:Female

on top of the display and Fils it
when the user clicks View Button.
Alter seeing the Student Details, the
User has to press Back Button to

Rollno :4
Name :Kaja
Age 21
Gender:Male

Rollno :5
Name :Arun
Age 21
Gender:Male

quit the Didlog and the output
screen becomes visible.

Rollno :6
Name :Ramu
Age 48

Gender:Male





https://sudarmigumarivu.blogspot.com
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