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Book & Web References

- “Learning Android, 2nd Edition”. Marko Gargenta, Masumi Nakamura Publisher:O'Reilly ISBN:
978-1-4493-1923-6.

- “Programming Android: Java Programming for the New Generation of Mobile Devices”. Zigurd
Mednieks, Laird Dornin, G. Blake Meike, and Masumi Nakamura. Pub. O'Reilly, 1st edition
(Summer 2011) ISBN 9781449389697. [PA] [Online Old Version - http://androidapps.org.ua/]

Android

Wireless Applicaticn
Cevelopment

- “Android Wireless Application Development”. Lauren Darcey and Shane Conder. Addison
Wesley, Second Edition (September 2011). ISBN 9780321743015. [AWA]

- Android Developers http://developer.android.com/index.html [AD]

- Android Developers Blog http://android-developers.blogspot.com/?hl=en (Updates and
Tricks 1)

.
-

[ http://mobdev.ce.unipr.it/2014/index.php/welcome/books.html j
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The Android Platform

- Android Is a software stack for mobile devices that includes an operating system,
middleware and key applications. The Android SDK provides the tools and APIs
necessary to begin developing applications on the Android platform using the Java
programming language.

- Itis a Linux-based operating system for mobile devices such as smartphones and tablet
computers. It is developed by the Open Handset Alliance led by Google.

- The Linux 2.6 kernel handles core system services and acts as hardware abstraction layer
(HAL) between the physical hardware and the Android Software Stack.

- Kernel handles:
- Application permissions and security

- Low-level energy management C 00 gle

- Process management and Threading
AND0ID

- Networking

- Display, keypad input, camera, Flash memory, audio and binder (IPC) driver access

Source: Wikipedia, AWA, http://developer.android.com/guide/developing/tools/aidl.html
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- Alpha (1.0) [September 23, 2008] Th e H |StO rv B RAl@ o:55Am

- Beta (1.1) .
| —a 2.9, _
/s %i

- Donut (1.6)

9

Cupcake Donut Eclair Froyo Gingerbread
- Eclair (2.0-2.1) .

- Froyo (2.2-2.2.3) ' :ﬂ» \‘Q{ ?ﬂ I

- Gingerbread (2.3-2.3.7) Honeycomb  Ice Cream Sandwich  Jelly Bean KitKat Lollipop ~ Marshmallow

- Honeycomb (3.0-3.2.6)

- lce Cream Sandwich (4.0-4.0.4)
- Jelly Bean (4.1-4.3.1)

- KitKat (4.4-4.4.4)

- Lollipop (5.0)

- Marshmallow (6.0)

- Nougat (7.0) [August 22, 2016]

Source: Wikipedia - http://en.wikipedia.org/wiki/Android_version_history
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Dalvik Virtual Machine

- Itis the Android Virtual Machine, based on the Java VM but optimized for mobile devices.

- Has a small memory footprint, and multiple instances of Dalvik VM can run concurrently on the
device.

- Programs are mainly written in a dialect of Java and compiled to bytecode. They are converted from
Java Virtual Machine-compatible .class files to Dalvik-compatible .dex (Dalvik Executable) files before
installation on a device. The compact Dalvik Executable format is designed to be suitable for
systems that are constrained in terms of memory and processor speed.

- Each Android application runs in a separate process, with its own instance of the Dalvik virtual
machine.

- Android application life cycle enables the OS to enhance the performance of the garlbbage collection
and how it manages memory recovery across multiple heaps.

Marco Picone, Ph.D. - marco.picone@unipr.it Mobile Application Development Source: PA-Chapter 3 - AWA Chapter 1 2016/2017 - Parma
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Application Sandbox

- Android security Is strictly related to restriction and security levels
of the Linux operating system and in particular on process and
user-level boundaries.

- Android creates a new user for each application vendor. Each
application it is executed with different user privileges (expect for
those signed by the same vendor).

- Files owned by one application are, by default, inaccessible by
other applications.

- The SDK provides Content Provider and Intent to allows

Android
applications to communicate and exchange data. 0S
- This solution has been adopted to provide an high security in a
world of numerous third part small applications from different
vendors. @

- The sandbox approach is a common solution for mobile

Opera’tlﬂg SyStemS SUCh asS |OS Source: PA-Chapter 3 - http://www.ibm.com/developerworks/xml/library/x-androidsecurity/ - http://source.android.com/tech/
security/index.html#the-application-sandbox
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Application Sandbox - Same User ID

Application | Applicatic.)n
Linux User ID: 12345 Linux User ID: 54321

B ﬂ
- -

Source: PA-Chapter 3 - http://www.ibm.com/developerworks/xml/library/x-androidsecurity/ - http://source.android.com/tech

security/index.html#the-application-sandbox
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Application Sandbox - Same User ID

Application Application
Linux User ID: 12345 Linux User ID: 12345

B B
- -

Source: PA-Chapter 3 - http://www.ibm.com/developerworks/xml/library/x-androidsecurity/ - http://source.android.com/tech

security/index.html#the-application-sandbox
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Security and Permissions

- Android platform adopts several security and integrity measures to ensure that the user’s data is secure and that the
device is note subject to malware.

- Application as Operating System Users (Dalvik instance and sandboxes)

- Application Permissions

- Each application registers for specific privileges to access shared resources. Some of these privileges are related for
example to phone functionalities, make calls, access network file and system, control the camera or the other

hardware sensors.

- Additional permission are dedicated to access private and personal information, such as preferences, user’s contacts
or location.

- Limited Ad-Hoc Permissions

- Applications that use a Content Provider to openly share specific information to other applications can define some
on-the-fly permission to grant o revoke access to a resource.

- Application Signing
- All application are signed with a certificate to allow the users to know that the application is authentic.

Source: http://developer.android.com/gquide/topics/security/security.html
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Traditional Programming compared to Android

OS Process

- Traditional OS applications:

- use a single entry point (traditionally called main). o
The OS loads the program into a process and then Application
start executing it (Fig. A). main(){...}

OS Process

- Java based applications:

» are managed in a different way. A Java VM Is Application main(){...}
iInstantiated in a dedicated process to load all
classes used by the application and execute it.

Source: http://developer.android.com/guide/topics/fundamentals.html
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Traditional Programming compared to Android

- Android introduces a more complex system supporting
multiple application entry points. Each component is a
different point through which the system can enter your

application. Not al
user and some de
its own entity and

components are actual entry points for the
nend on each other, but each one exists as

plays a specific role each one is a unique

building block that helps define your application's overall

behavior.

- There are four different types of application components. Each

type serves a distinct purpose and has a distinct lifecycle that
defines how the component is created and destroyed. Main
application entry points are:

— Activities

- Services

- Content Providers

- Broadcast Recelvers

OS Process

Dalvik VM

Application with multiple entry points

Activity 2 Activity 3

Thread Thread Thread

Service 2
(No Ul)

Service 1
(No Ul)

Thread Thread

Source: http://developer.android.com/guide/topics/fundamentals.html
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Activities
- Is both a unit of user interaction (typically associated to a
View) and a unit of execution.

back button Activity 1

- lo create an activity, you must create a subclass of Activity 2
Activity (or a subclass of it such as MapActivity).

- Multiple Activities (related also to different applications)
are organized in a stack structure where new elements
can be pushed or removed after specific user actions (Ul
interaction or back button).

Activity 3

- Although activities work together to form a cohesive
user experience Iin application, each one Is iIndependent
of the others. As such, a different application can start
any one of these activities. For example, a camera
application can start the activity in the email application
that composes new mail, in order for the user to share a startActivity()
picture.

Source: http://developer.android.com/guide/topics/fundamentals.html
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Activity Life Cycle

Activity 4
Top Activity.
User can interact with it !
Aty e Second Activity in the stack.
It the user clicks back or the Top Activity Is destroyed
the user can see and interact with it again |
Activity 2 Co .
Activity in the middle of the stack.
User cannot interact with it until every activity above it
'S destroyed.
Activity 1 o
Activity at the bottom of the stack.
It Activities above it use too many resources it will be
destroyed.

Source: AWA Chapter 4
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Killable

Called when the activity is first created. This is where
Activity ; onCreate() |you should do all of your normal static set up — create No onStart ()

Activity Life Cycle Description aftor?

Iatmched views, bind data to lists, and so on.
‘ onRestart () Called after the activity has been stopped, just prior No onStart
> LnEema to it being started again. )
: . . onResume
onStart() < onRestart() Called just before the activity becomes visible to the Q)
onStart () or
‘ t user. onSto
User navigates p()
to the activity onResume() < ‘ . . . . .
‘ Called just before the activity starts i1nteracting with
_ onResume () |the user. At this point the activity is at the top of No onPause()
l"' App process "'. Activity ‘. the activity stack, with user input going to it.
\ killed / running
A - | g Called when the system is about to start resumin
y g
Another activity comes another activity. This method is typically used to onResume ()
nto the foreground User returns commit unsaved changes to persistent data, stop or
o | v to the activity onPause() |animations and other things that may be consuming CPU, Yes onStop()
AmmggémgﬁJ;omy_. onPause() ) and so on. It should do whatever it does very quickly,
I because the next activity will not be resumed until it
The activity is returns.

no longer visible

User navigates

* to the activity
onStop() J Called when the activity is no longer visible to the onRestart ()
| onstop () user. This may happén.becauge it is being destroyed, or Ves or
The activity is finishing or because another activity (either an existing one or a
bem”““”“jby"ewaar new one) has been resumed and is covering it. onbDestroy()
onDestroy()
; ¢ . Called before the activity is destroyed. This is the
f' Activity ﬂ final call that the activity will receive. It could be
S shut down Y, onDestroy() |called either because the activity is finishing, or Yes nothing

because the system is temporarily destroying this
instance of the activity to save space.

Source: http://developer.android.com/guide/topics/fundamentals/activities.html
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Saving Activity State

- When the system destroys an activity in order to
recover memory, the Activity object is destroyed, so

the system cannot simply resume it with its state B—
iIntact. | — ]

onCreate() or I

onRestorelnstanceState() Another activity comes Activity instance is intact

- If the user navigates back to the destroyed Activity Restore your actvy site ¢ ‘
the system needs to recreate the object. The user Is onSaveinstanceSiate() onRestar)
unaware that the system destroyed the activity and oot s ey S SR . *
recreated it and, thus, probably expects the activity T l » |
to be exactly as it was. e Activiy s ,

*Activity instance is destroyed, but the

- In this situation Android OS provides a method called  sserenesaensscssiaeg s o
onSavelnstancestate() ensure that important
information about the activity state is preserved.

Source: http://developer.android.com/quide/topics/fundamentals/activities.html
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Service

- The Android Service class is for background operations
that are active but not visible to the user.

- Itis used too perform a longer-running operation while not
interacting with the user or to supply functionality for other
applications to use (chat service, HT TP fetcher, GPS
Location tracking).

- Additionally, a component can bind to a service to interact
with it and even perform interprocess communication
(IPC). For example, a service might handle network
transactions, play music, perform file /O, or interact with a
content provider, all from the background.

- Has a life cycle similar to the one presented for the Activity
and has two main method to control its life such as start,
stop and restart.

Call to
startService()

7

onCreate()

:

onStartCommand()

v

Service
running

I

The service is stopped
by itself or a client

v
onDestroy()

v

Service
shut down

Unbounded
service

Source: http://developer.android.com/guide/topics/fundamentals/services.html

Call to
bindService()

.

onCreate()

:

onBind()

g

Clients are
bound to
service
|

All clients unbind by calling
unbindService()

v

onUnbind()

:

onDestroy()

.

Service
shut down

Bounded
service
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Content Providers

- Content Providers (CPs) manage access to a structured set of data
(Files or Databases). Android Application 2 Android Application 3

- They encapsulate the data, and provide mechanisms for defining
data security. Content providers are the standard interface that

connects data in one process with code running in another
Process.

- Other applications can access information of a content provider
through a specific URI ( content.//).

Android Application 1

- Typical provided operations are:

- Create [Insert] \ C

ontent
- Read [Query] / Provider
- Delete

- Android OS provides some built-in CPs for Browser, Calendar,
Contacts, Call Log, Media and Setting allowing the access to those Remote
data from other active applications.

Source: PA-Chapter3 - http://developer.android.com/guide/topics/providers/content-providers.html

- Update
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INntents

- Intents are asynchronous messages allowing OS
components to request functionality from other system

elements. For example an Activity can send an Intent to the —
Android system to starts another Activity. List Activity

- Intents can be used to signal to the Android system that a Mle:%ge : Open Website
certain event has occurred. Other components in Android v Intent
can register to this event and will get notified. View

Message
- Intents are send to the Android system. Depending on how AL
the Intent was constructed the Android system will run an

receiver determination and determine what to do.
View Video
Intent

- An Intent can also contain data. This data can be used by

the receiving component. For example your application can U
calls via an Intent a browser component. As data is it may

send the URL to the browser component.

- Android supports explicit and implicit Intents.

Source: http://developer.android.com/guide/topics/intents/intents-filters.html / http://www.vogella.de/articles/AndroidIntent/article.html
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Broadcast Recelver

- Represent a variant of communication between different process based on Intent objects.
- An application or directly the system

- Many broadcasts originate from the system —for example, a broadcast announcing that the screen
has turned off, the battery is low, or a picture was captured.

- Applications can also initiate broadcasts for example, to let other applications know that some data
has been downloaded to the device and is available for them to use.

- They do not display a user interface, but may create a status bar notification to alert the user when a
broadcast event occurs.

- o simplify a broadcast receiver Is just a "gateway"” to other components and is intended to do a very
minimal amount of work. For instance, it might initiate a service to perform some work based on the
event.

Source: PA-Chapter3 / http://developer.android.com/guide/topics/fundamentals.html
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Android Application Context

- The Application Context is central entity accessible by all top apps containing global information about an application
and the environment.

- ltis an abstract class provided by Android OS allowing to access application-specific resources and classes, as well as
up-calls for application-level operations such as launching activities, broadcasting and receiving intents.

- Methods in the Context can be directly called by Activity and Service classes because they directly extend Context
class.

- Some examples of Context features are:
- retrieving application resources
- accessing application preferences
- lunch activities
- request a system service (for example Location Service)
- manage private application files, directories and databases

- Inspect and enforce application permissions

Source: Wikipedia, AWA, http://developer.android.com/guide/developing/tools/aidl.html
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Android Application Manitest

<?xml version="1.0" encoding="utf-8"7>
<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="1t.unipr.ce.dgt.android"

android:versionCode="1"
android:versionName="1.0">
<uses-sdk android:minSdkVersion="7" />

Android Application describes their content in an XML
file called AndroidManifest.xml.

<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission
<uses-permission

Using this file the developer can declare the presence
of Activities, Services, Content Provides, Broadcast
Recelver, Permissions and other elements such as
code version, app hame, SDK requirements and .

android:
android:
android:

android

android

name="
name="
name="

:nhame="
android:
android:

name="
name="

:hame="

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

android

permission.
.ACCESS_FINE_LOCATION" />
.ACCESS_LOCATION" />
.ACCESS_NETWORK_STATE" />
.GPS" />

permission.
.permission

permission
permission
permission
permission

ACCESS_COARSE_LOCATION" />

INTERNET" />

.WRITE_EXTERNAL_STORAGE" />

<application android:icon="@drawable/icon" android:label="@string/app_name">
<uses-library android:name="com.google.android.maps" />

<activity android:name=".WarningMessageActivity"></activity>
<activity android:name=".IncomingWarningMessageActivity"></activity>

<activity android:name=".PeerInfoActivity"></activity>

Manifest files al
operating syste
N a managed e

applications are shared with the
M allowing to load and execute them
nvironment.

</activity>

</application>
</manifest>

<activity android:name=".DGTDroidActivity"
android:label="@string/app_name">
<intent-filter>
<action android:name="android.intent.action.MAIN" />
<category android:name="android.intent.category.LAUNCHER" />
</intent-filter>
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- Eclipse and Android SDK work toget
directory gen. It contains a specific ¢
which is located inside the Java appl
named in the Android Manifest.

ner to create the
ass called R,

ication package

- This class contains

- Using the Context object ( Context.getResources ) it

application resources.

- R object is also used to retrieve Ul layout files and

related Ul elements.

/* AUTO-GENERATED FILE. DO NOT MODIFY.

%k

* This class was automatically generated by the
* aapt tool from the resource data it found. It
* should not be modified by hand.

*/

package 1t.unipr.ce.dgt.android;

public final class R {
public static final class attr {
¥
public static final class drawable {
public static final int accident_marker=0x7f020000;

}

public static final class 1id {
public static final int accidentButton=0x7f050018;

¥
public static final class layout {

public static final int alert_message_dialog=0x7f030000;

}

public static final class string {
public static final int app_name=0x7f040001;
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Application Logs

- Android framework provides a structured way to allows developer to log event related to his application using the class
called Log.

- Log class provides five static log method with the same structure:
-  Log.V(TAG, ’<log>") - VERBOSE
- Log.d(TAG, <log>") - DEBUG
- Log.(TAG, <log>") - INFO
- Log.W(TAG, <log>") - WARNING
- Log.e(TAG, <log>") - ERROR

- The order in terms of verbosity, from least to most is ERROR, WARN, INFO, DEBUG, VERBOSE. Verbose should never
be compiled into an application except during development. Debug logs are compiled in but stripped at runtime. Etrror,
warning and info logs are always kept.

- A good approach is to declare a TAG constant in you class and use it in your log calls.

private static final String TAG = "MyActivity';
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Model View Controller

- Model-View-Controller (MVC) is a software

architectural pattern used to isolates the user interface edlran 08 Evert
(input and presentation) from the "logic" of an
application (the application logic for the user).
- The use of MVC permitting independent development,
testing and maintenance of different component.
- Android Ul Framework is, like other Java framework,

organized around a common MVC pattern.
- It provides structure and tools for building a Controller .. Update
that handle use input (key pressed and screen taps) Model

and a View that renders graphical information to the
screen.

Source: PA - Chapter 7
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Model

- The model manages the behavior and data of the application. It responds to requests for
information about its state (usually from the view), and responds to instructions to change state

(usually from the controller).

- In event-driven systems, the model notifies olbservers (usually views) when the information changes
so that they can react.

- The model is all about application data. It provides all methods needed to access application data
contained for example in a datalbase, a file or a generic data structure.

- While particular application’s View and Controller will necessary reflect the Model they manipulate,
a single Model might be used by several different application.

- Simple examples could be the list of contact addresses or the datalbase of music on your device.
Applications such as a MP3 Player and MP3 Convert have different functionalities but are both
based on the same model related to MP3 file format.
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V| WY, View 3

- The View is the visualization of the model. Generally speaking a
view IS an application’s component responsible fo

- In Android framework, like other existing platforms, the
framework paints the screen by walking the view tree, asking
each component to draw itself in a preorder traversal. Each Table View
View draw itself and then asks each of its children to do the
same.

- A View object is a data structure whose properties store the
layout parameters and content for a specific rectangular area of
the screen. A View object handles its own measurement, layout,
drawing, focus change, scrolling, and key/gesture interactions
for the rectangular area of the screen in which it resides.

- As an object in the user interface, a View Is also a point of B\;{tton I/?Sv'f @ @
interaction for the user and the receiver of the interaction oW

events. ~ NV IV ~_ T
draw() draw() draw() draw() draw()

Button View

Source: http://developer.android.com/quide/topics/ui/how-android-draws.html
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Controller

- The Controller is the application’s portion that responds C& fable View
{o external events: screen tap, key pressed, incoming Button Glick Event

call, etc. \’

— ltis implemented as an'event queue. Each external
action is represented as a unigue event in the queue. The
framework removes each event from the queue and

dispatch it calling the right handler method of the view

related to the event. ciick | ciick | cick | ciick | Click
Event Queue Evlecnt Evlgnt Evlecnt Evg:nt Fvent

- For example in an MP3 player application, for instance,
when the user taps a Play/Pause button, the related
event Is dispatched to that button object and its handler
can update the Model to resume playing some previously @'@

L) Controller
selected song. onClick(View v)

Marco Picone, Ph.D. - marco.picone@unipr.it Mobile Application Development 2016/2017 - Parma



mailto:marco.picone@unipr.it?subject=





45 Universita degli Studi di P SR DIPATIENTS,
S crsita eg | uah arma DII  DELL INFORMAZIONE

Androld User Interface

- The user interface of Android application is built using View and ViewGroup objects. The framework
provides several types of views and view groups, each of which is a descendant of the View class.

- The View class Is the base for subclasses called “"widgets,” which offer fully implemented Ul objects,
ike text fields and buttons.

- The ViewGroup class serves as the base for subclasses called "layouts,” which offer different kinds
of layout architecture, like linear, tabular and relative.

- A View object is a data structure whose properties store the layout parameters and content for a
specific rectangular area of the screen. A View object handles its own measurement, layout,
drawing, focus change, scrolling, and key/gesture interactions for the rectangular area of the screen
IN which It resides. As an object in the user interface, a View Is also a point of interaction for the user
and the receiver of the interaction events.

Source: http://developer.android.com/guide/topics/ui/index.html
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View Hierarchy

- On the Android platform, you define an Activity's Ul using a hierarchy of View
and ViewGroup nodes. This hierarchy tree can be as simple or complex as you Activity's Ul
need it to be, and you can build it up using Android's set of predefined widgets setContentView(main.xml)
and layouts, or with custom Views that you create yourself.

- View objects are leaves In the tree, ViewGroup objects are branches in the tree
(see the View Hierarchy figure above).

- In order to attach the view hierarchy tree to the screen for rendering, your
Activity must call the setContentView() method and pass a reference to the root

node object (main layout xml). main.xm
- As previously described The Android system receives this reference and uses it ‘ Temere l
to invalidate, measure, and draw the tree. The root node of the hierarchy
requests that its child nodes draw themselves — in turn, each view group node ‘ ViewGroup | B B

IS responsible for calling upon each of its own child views to draw themselves.

- Because these are drawn in-order, if there are elements that overlap positions, B @ @
the last one to be drawn will lie on top of others previously drawn to that space.

Source: http://developer.android.com/guide/topics/ui/index.html
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<?xml version="1.0" encoding="utf-8"?> _
X v + +hg Hello, I am a TextView

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout width="fill parent”
android:layout height="fill parent"
android:orientation="vertical" >
<TextView android:id="@+id/text"”
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hello, I am a TextView" />
<Button android:id="@+id/button”
android:layout width="wrap content"
android:layout height="wrap content"
android:text="Hello, I am a Button" />
</LinearLayout>

- The most common way to define your layout and express the view hierarchy is with an XML layout file.
XML offers a human-readable structure for the layout, much like HTML.

- Each element in XML is either a View or ViewGroup object (or descendant thereof).

- There are a variety of ways in which you can layout your views. Using more and different kinds of view
groups, you can structure child views and view groups in an infinite number of ways. Some pre-defined
view groups offered by Android (called layouts) include Linearlayout, Relativel ayout, Tablel ayout,
GridLayout and others. Each offers a unique set of layout parameters that are used to define the
positions of child views and layout structure.
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[ avout Attributes

- Every View and ViewGroup object supports their own variety of XML attr
attributes are specific to a View object (for example, TextView supports t
but these attributes are also inherited by any View objects that may exte

le]8}
ne -

'es. Some
extSize attribute),

Nd

his class.

- Some are common to all View objects, because they are inherited from the root View class

(like the id attribute).

- Other attributes are considered "layout parameters,” which are attributes that describe certain
layout orientations of the View object, as defined by that object's parent ViewGroup object.

- Layout attributes can be changed directly in the XML file or using the dedicated framework

APl when the View object reference has been retrieved in the code.
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L avout ID Attribute

- Any View object may have an integer ID associated with it, to uniquely identify the View within
the tree.

- When the application is compiled, this ID Is referenced as an integer, but the ID is typically
assigned in the layout XML file as a string, in the id attribute.

- The at-symbol (@) at the beginning of the string indicates that the XML parser should parse and
expand the rest of the ID string and identify it as an [Dresource. [The plus-symbol (+) means that
this IS a new resource name that must be created and added to our resources (in the R.java file).

- When the resource is added to the R object it can be used to retrieve the View element in an
Activity using the method context.findViewByld(R.<resource_id>);

<Button android:id="@+id/my button"
android:layout width="wrap content”
android:layout height="wrap content"”
android:text="@string/my button text"/>

Button myButton = (Button) findViewById(R.id.my button);
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Widgets

- A widget is a View object that serves as an interface for interaction with
the user.

QulckContactBadge

- Android provides a set of fully implemented widgets, like buttons,
900
checkboxes, and text-entry fields. 180 0.8 ¢

Average temp

- Some widgets provided by the platform are more complex, like a date
picker, a clock, and zoom controls.

- There Is also the opportunity to do something more customized
creating a user defined actionable elements. The developer can define
he/she own View object or can extend and combine existing widgets.

Temperature (

- An example of custom components is user defined Custom Buttons,
Progress Bar, Chart View, Map Marker etc ....

@ skiathos

Source: Custom Components (http://developer.android.com/quide/topics/ui/custom-components.html) / ChartDroid(http://
code.google.com/p/chartdroid/wiki/Screenshots), / achartEngine (http://code.google.com/p/achartengine/)
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View

Write incoming data into s associated to a View

app storage space
according to model —
Retrieve Object

structure
+-—— |
Instances related to Table View
ACt t Ul Elements
IVITY [ —
—_—mmm

Update Ul elements

——————————————
Button View

Create the link
between Ul and
Controller

Read Model structure
and retrieve stored data

O
Controller

onClick(View v)
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Activity

View

<?xml version="1.0" encoding="utf-8"7>

— AN ACJ[IVIJ[y IS both a unit of user interaction (typ|Ca”y <LinearLayout xmlns:android="http://schemas.android.com/
: : , . apk/res/android"
associated to a View) and a unit of execution. android:layout_width="fill_parent"

android:layout_height="f1ll_parent"”
android:orientation="vertical" >

- Inside the override method onCreatel...) the developer can

set the layout View associated to the Activity calling <TextV(ijew e
: : : ndroid:id="@+1 LnTextView"
setContentView (R.layout.<layout_file>) using the shared R android: Layout widthe f111 parent”
object to specify the resource file containing the layout. android:layout_height="wrap_content”
android:text="@string/hello" />
- When the root view has been set it is possible to retrieve </LinearLayout>

objects associated to the Ul elements through the method

g . . Controller
findViewByld(R.id.<resource_id>).

public class HelloWorldActivity extends Activity {
/** Called when the activity 1s first created. */

- AView object like TextView can be used to updated the user @0verride
interface, to get values from input fields or to set Event public void onCreate(Bundle savedInstanceState) 1

| . | super.onCreate(savedInstanceState);
listeners using provided get and set methods. /(setContentView(R.layout.main);)

Binding between Layout (View) and Activity (Controller) /
TextView mainTextView = (TextView)findViewById(R.1id.mainTextView);
mainTextView.setText("Hello World ! :D");

Ul Element access and modification >
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INput Events

- Views/widgets and generally Ul are used not only to show contents and information but have the important role to allow the user
to interact with the application performing actions. 1o e Informed of user Input events, the developer needs to do one of two

things:

- Define an event listener and register it with the View. The View class contains a collection of nested interfaces named
On<something>Listener, each with a callback method called On<something>().

- For example, View.OnClickListener (for handling "clicks" on a View), View.OnTouchListener (for handling touch screen events
in a View), and View.OnKeyListener (for handling device key presses within a View).

- In order to be notified when the view is "clicked" (such as when a button is selected), implement OnClickListener and define
its onClick() callback method (where you perform the action upon click), and register it to the View with setOnClickListener().

- QOverride an existing calloack method for the View. This is what you should do when you've implemented your own View class
and want to listen for specific events that occur within it.

// Create an anonymous implementation of OnClickListener
private OnClickListener mCorkyListener = new OnClickListener() {
public void onClick(View v) {
// do something when the button is clicked

}
}i
protected void onCreate(Bundle savedValues) {
// Capture our button from layout
Button button = (Button)findViewById(R.id.corky);
// Register the onClick listener with the implementation above

button.setOnClickListener (mCorkyListener);

}
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Button Events

public class MyActivity extends Activity {
protected void onCreate(Bundle icicle) {
super.onCreate(icicle);

setContentView(R.layout.content layout id);

final Button button = (Button) findViewById(R.id.button id);
button.setOnClickListener (new View.OnClickListener() {
public void onClick(View v) {
// Perform action on click

}
)i

- Android is massively based (e.g. UlListener, Location Management) on the principle/design patter of
Callback.

- Callback methods are useful to handle events that can occur at an unspecified time (asynchronous events)
- A callback method is a method that is passed as an argument of another method to be later invoked

- In Java, Callback methods are implemented through Interfaces

q_ook and refer to the “Introduction to Java” Lecture and example source code available on the official website) F‘ij
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Launch / Finish Activity

- The startActivity(Intent) method is used to start a new activity, which will be placed at the top of
the activity stack. It takes a single argument, an Intent, which describes the activity to be

executed
startActivity(new Intent(getApplicationContext(), MyActivity.class));

- Sometimes you want to get a result back from an activity when it ends. For example, you may start an activity
that lets the user pick a person in a list of contacts; when it ends, it returns the person that was selected. To do
this, you call the startActivityForResult(Intent, int) version with a second integer parameter identitying the call.
The result will come back through your onActivityResult(int, int, Intent) method.

- When an activity exits, it can call setResult(int) to return data back to its parent. It must always supply a result
code, which can be the standard results RESULT_CANCELED, RESULT_OK, or any custom values starting at
RESULT_FIRST_USER. In addition, it can optionally return back an Intent containing any additional data it wants.
All of this information appears back on the parent's Activity.onActivityResult(), along with the integer identifier it
originally supplied.

- When the activity is done the developer can call the method finish() to close it. The ActivityResult
IS propagated back to whoever launched you via onActivityResult().
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